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ABSTRACT

Aerial surveys were conducted in June, July and August, 1985 to
determine numbers and distribution of waterfowl along the proposed
Polar Gas pipeline route and Parsons Lake lateral in the Mackenzie
River valley. Waterfowl densities were low along most of the route
except for the segment on Richards Island in the Mackenzie Delta where
tundra swans were most abundant. Possible scenarios of pipeline
construction and oil and gas development in the Mackenzie
Delta/Tuktoyaktuk Peninsula area are discussed and the potential
effects on waterfowl are assessed. Recommendations are made with the
intent of ensuring protection of waterfowl populations and important

habitat.



RESUME

On a effectué des études par photographies aériennes en juin, juillet et

aolt 1985 afin d'évaluer la population de sauvagine et en déterminer la

distribution le long du trajet proposé pour le pipeline Polar Gas et le pipeline

gsecondaire du lac Parsons dans la vallée du Mackenzie. La densité des

populations de sauvagine &tait faible sur la plus grande partie du trajet, a
1'exception de 1'fle Richards et du delta du Mackenzie ol les cygnes siffleurs

étaient trés nombreux. Le rapport expose les scénarios possibles pour la

construction du pipeline et 1l'exploitation du pétrole et du gaz dans la région du

delta du Mackenzie et de la péninsule Tuktoyaktuk et il évalue les répercussions

qu'ils pourraient avoir sur la sauvagine. Les recommandations ont pour but

d'assurer la protection des populations de sauvagine et de leur habitat.
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1. INTRODUCTION

In June 1984, Polar Gas applied to the National Energy Board
for authorization to construct and operate a 914 mm outside-diameter
natural gas pipeline, approximately 2120 km in length, from the Taglu
Field on Richards Island, N.W.T. (Mackenzie Delta) along the Mackenzie
River valley to a point near Edson, Alberta (Figure 1). Included as
part of the proposed project is a 610 mm outside-diameter lateral
pipeline originating from the gas reserves in the Parsons Lake, N.W.T.
area and joining the main pipeline near Reindeer Depot. Five
compressor stations and three heater stations are required along the
pipeline to deliver gas at an initial average rate of about 22 X
10 m3/day (Polar Gas 1984).

With oil prices plummeting to below U.S.$15 per barrel in
February 1986 and little potential for short—term growth in the current
gas market, it is difficult to determine the timing for construction of
the project. However, Polar Gas still anticipates that arctic gas will
be required by the mid-1990s (K.G. Taylor, pers. comm.).

The Polar Gas application is not the first proposal for a
pipeline to transport arctic gas to southern markets along the
Mackenzie River valley. In 1974, the Mackenzie Valley Pipeline Inquiry
was established to '"examine the social, economic and environmental
impact of a gas pipeline in the Northwest Territories and the Yukon,
and to recommend the terms and conditions that should be imposed if the
pipeline were built" (Berger 1977). Between May 1974 and November
1976, public hearings were held by Justice Thomas Berger which centered
around two applications for a gas pipeline along the Mackenzie Valley -

one by Canadian Arctic Gas Pipeline Limited (Arctic Gas) and the other
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Figure 1. Proposed routes for the Polar Gas pipeline from Taglu,
Richards Island to Edson, Alberta and the Parsons Lake
lateral.
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by Foothills Pipe Lines Ltd. (Foothills). Figure 2 shows the
approximate routes proposed by Arctic Gas and Foothills in relation to
the Polar Gas proposal.

Neither Arctic Gas nor Foothills received approval of their gas
pipeline construction plans. However, in 1980, Esso Resources Canada
Limited (Esso) and Interprovincial Pipe Line (NW) Ltd. (IPL) submitted
an Environmental Impact Statement in support of their proposal to
expand oilfield production at Norman Wells, N.W.T. and to construct a
324 mm diameter oil pipeline from there to Zama, Alberta (Figure 2).
The project was approved and the pipeline constructed to deliver the
increased production from the Norman Wells oilfield. O0il began flowing
through the pipeline in May 1985.

As a result of the Arctic Gas and Foothills proposals and the
Esso/IPL Norman Wells project, a large number of environmental baseline
studies relating to birds have been conducted throughout the Mackenzie
Valley region. These include studies carried out through the federal
government's Environmental-Social Committee, Northern Pipelines, Task
Force on Northern 0il Development (e.g. Poston et al. 1973, Watson
et al. 1973, Poston 1977 ), studies conducted for the Arctic
Gas-sponsored Environment Protection Board (e.g. Campbell 1973,
Campbell and Shepard 1973) and studies funded directly by Arctic Gas
(e.g. Salter 1974, Koski 1977).

Subsequent to the Polar Gas submission to the National Energy
Board, CWS decided to conduct waterfowl surveys of portions of the
proposed route even though similar work had already been carried out
previously in the Mackenzie Valley, as mentioned above. The decision

to conduct further surveys on waterfowl use was made for two basic
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reasons. First, several segments of the proposed route differed
significantly from the route originally proposed by Arctic Gas. For
example, the Arctic Gas route passed to the west of Travaillant Lake
(the Polar Gas route runs east of the lake) and the Parsons Lake
lateral was located north of Parsons Lake (the Polar Gas lateral is
situated on the south side of the lake) (Figure 2). In addition,
Polar Gas has defined a number of alternative route segments which
could possibly be considered should substantial concerns be identified
along the preferred route. Secondly, the waterfowl data previously
collected is ten or more years old and may not reflect present
waterfowl population densities and distribution.

The main objective of this study was to obtain current data on
waterfowl densities directly along the proposed mainline and lateral
pipeline routes and to determine the potential impacts of the Polar
Gas project on waterfowl. In view of the recent discoveries of oil
made by Gulf Canada Resources Inc. on the Amauligak structure in the
Beaufort Sea (0Oilweek 1986a), the possibility of an oil pipeline being
constructed from the northern tip of Richards Island, south through the
Mackenzie River valley, has been enhanced. Therefore, consideration
is also given in this report to the potential impacts of construction

and operation of an oil pipeline and associated support facilities.



2, STUDY AREA

This study considers the portion of the proposed Polar Gas
pipeline route extending from roughly 20 km south of the Thunder River
crossing to the anticipated gas production area at Taglu on Richards
Island (Figure 1). The eastern boundaries of the study area include
the Parsons Lake area.

Within the study area, the pipeline route traverses a number of
terrain types characterizing different physiographic regions as defined
by Mackay (1963). Since terrain appears to have a major influence on
habitat and numbers of waterfowl the following paragraphs describe how
the study area is divided into the different physiographic regions.
Figures 3a to 3e show the approximate physiographic region boundaries.

Heading southward from Taglu, the route crosses four
kilometres of the alluvial portion of the Mackenzie Delta
physiographic region before entering the Tununuk Low Hills section of
the Pleistocene (Coastlands physiographic region. The latter region
consists mainly of Pleistocene fluvial and deltaic deposits. Numerous
lakes dot the region and pingos are widespread. Most of the area lies
below an elevation of 60 m a.s.l. with about 50 percent situated below

30 m a.s.l. Vegetation consists mostly of tundra and scrub tundra

species; stands of black spruce (gicea mariana) and associated
shrubs occur along stream courses (Figure 4).

At approximately km 235, the route crosses into the Caribou
Hills physiographic region at North Storm Hills, As its name
suggests, the region is hilly, reaching elevations of 260 m a.s.1. The
hill slopes are cut by broad meltwater channels. Consequently, the

area is well-drained and lakes are uncommon. Parsons Lake lies to
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270

approximate physiographic region boundary
(Mackay 1963)

proposed Polar Gas pipeline route

on mainline - numbers represent distance in
km as measured from the southernmost point
of intersection with the alternate route
(designated km 319.8 by Polar Gas (1984))

on Parsons Lake south lateral - numbers
represent distance in km as measured from
the mainline route

alternate Polar Gas pipeline route

numbers represent distance in km as measured
from the southernmost point of intersection
with the proposed mainline route




Figure 3., The Taglu - Thunder River portion of the Polar Gas route showing apoproxi-
mate physiographic region boundaries.
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Figure 3 (cont'd) (d)
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Figure 4., The Tununuk Low Hills section of the Pleistocene
Coastlands physiographic region. Spruce trees mark
the location of Holmes Creek.
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the east of the Nortﬁ Storm Hills and is located in the Morainic Hills
section of the Pléistocene Coastlands physiogfaphic region. Hills are
numerous although elevations are lower than in the North Storm Hills
area. Many of the hi]ls are cappéd_with sand and gravel hillo¢cks and
numeréus lakes border the Parsons lateral pipeline route,

| South of the North Storm Hills, back in the Caribou Hills
physiographic region, elevations decline as the main route traverses
Noell Lake and crossés into the Campbell Lake Hills physiogféphic
region near km 165. For a distance of 15-20 km, the route passes
through the Campbell-Sitidgi Lake lowland section of this region.
Located beiow 30 m a.s.1., the area has predominantly‘silty soils, péor
dréinage and many;shéllcw lakes. This lowland depressioh is part of an
old river course which flowed between Cambbe11 and Sitidgi lakes. The
divide between the tweo Iakes‘is,estimated at about 10 m a.s.l. and,
consequently, this lowland received_much use as a portage route from
thevMackenzie River East Channel to tﬁe Eskimo Lakes., The pipeline
route proposed by Foéthills (the main Polar Gas a]tefnative route)

would have crossed several of the creeks which meander through the

- area (Figure 5).

Souﬁh of the Campbell - Sitidgi Lake depression, elevations

“increase as the pipeline route traverses a bedrock-controlied upland

area more typical of the Campbell Lake Hills physiographic regfon.
There is much fluting of bedrock and grohnd moraine and vegetation
cover begins to shift from open heath to open woodland. Large white

spruce (Picea glauca) occur in areas of moist but well drained

soils and scattered stands of black spfuce, tamarack (Lari§

Iaricing), paper birch (Betula papyrifera) and poplar (Populus



Figure 5. One of several creeks meandering through the
Campbe11-Sitidgi Lake depression (Campbell Lake
Hills physiograohic region).
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spp.) also occur.

The Campbell Lake Hills pﬁysiographic region grades into the
Hyndman Lake Hills physiographic region a few kilometres north of North
Caribou Lake (near km 130). This region is distinguished by higher
terrain than adjacent aréas,vrocky éscarpments. large Pleistocene
valleys agd numerous lakes. Efevations reach‘approximately 305 m
a.s.1. and forest cover is ﬁoré pronounced (?igure 6). .The remainder
of the pipeline route, contained within the study area considered in

this report, traverseé terrain of this type.



Figure 6. The well-forested Hyndman Lake Hills physiographic
region. Travaillant Lake is at the top of the photo
and a winter road is located at the bottom.
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3. METHODS

| ‘Three aerial waterfowl surveys were conducted along portions
of the‘pfoposed pipelinevroute during tﬁe summer of 1985; The surveys
were flown in a Cessna 185 at airspeeds ranging from 135 to 160 km/h
and at altitudes between 30 and 50 m above ground level,.

The first survey was conducted on Juﬁe 26 du?ing the nesting
period of most species. The survéy commenced just south of whére thé
proposed route crosses Thunder River and inc]uded‘an-alternatfve
alignment identified by Polar Gas. The survey proceeded north to a
point on the west side of Big Lake on Richards Island and included é

lateral route around Parsons Lake (Figure 3). The second survey was

carried out 6n July 22 during the brood—rearing’period. The survey

.began just south of Noell Lake, included the Parsons Lake area, as in

the first survey, and ended on Richards Island. The.third survey,

conducted on August 26 during the early part of the fall staging

period, covered the same route followed on the second survey.

Duringvthe first two surveys, two observerg recorded aTﬁ birds
seen within 0.2 km of the survey aircraft. On the third survey, only
one observer recorded birds observed one side of the aircraft. AT
observations weré 1ocatéd on 1:50 006 scale National Topographic Series

strip maps of the survey routes.
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L. DESCRIPTION OF POLAR GAS AND OTHER POSSIBLE PIPELINES

b, 1 Main Polar Gas Proposal
The following description of the proposed pipeline project is

taken largeiy from Volume 111. Facilities and Volume IV. Route

Maps, Engineering and Construction Drawings of the Polar Gas'

application to the National Energy Board (Polar Gas 1984). These

documents were also the source of the locations of facilities, such as

‘compressor stations, landing strips, etc., and borrow material sources

sthn~on Figures 7a to 7e. Figure 7 also shows the Iécations of
similar faci]ities identified for the Arctic Gas and Foothills
proposals. Fina{1y, alternative routes identified by Polar Gas and a
possible mid-sized oil pipeline route are also mapped on Figure 7 for
comparison purpbses. |

The Polar Gas pipeline would originate at measurement

facilities at Taglu and Parsons Lake where gas would be delivered to

the.bipeiine gystem (Figures 7a and 7b)f From Taglu, a 914 mm
outside;diameter pipeline, 2120 km in length, would take the gas to
the vicinify of Edson, Alberta, where it would cﬁnnect with exisﬁing
faci]fties for transmission to southern markets. A 610 mm
outside~diameter pipeline, 25 km long, would deliver gas from the
Parsons Lake area to fhe main pipeline. The entire pipeline system
would be buried to a minimum depth of 0.6 m except at river crossings
whgre:ﬁinimum depth would be as much as 3.0 m. The gas would be
chilled to 0°C, or lower, from Taglu to the vicinity of Fort Good
Hope; from there, gas temperatdres' would range from 0°C to 10°C,

depending on the thermal regime of the terrain.

1

Transportation of the gas (initially about 22x10° n3 per
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LEGEND. FOR FIGURE 7

PIPELINE COLOUR CODES

260 . polar Gas (1984) route & facilities a/
- _’1?‘0_ .. Polar Gas alternate route a/
%] Canuck Engineering Ltd. (1981) route & facilities
£ Arctic Gas route & facilities (Environmenf Protection
Board 1974) ‘
o Foothills (1975) route & facilities
FACILITIES /.
) potential borrow areas hi fuel storage site
A staging/stockpile sites 7@( airstrip
£ construction camp o jﬁ' helipad
B compressoé (gas)cér pump é:; dock/wharf
(oi1) station : ‘ . ) .
~-w-e= access road
NOTES
a/

b/

c/

see Figure 3 legend for explanation of km markers along the
proposed and alternate Polar Gas routes

for simplicity, only one gymbol appears at sites identified by’
more than one company for the same purpose (eg. borrow area)

compressor stations, and associated facilities located at com-
pressor station sites along the Polar Gas route,would not be

required initially; these sites would be used should Delta gas
production be expanded after the pipeline is already in place
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Figure 7. Mackenzie River Valley pipeline routes proposed b? Polar Gas, Arctic Gas,
Foothills and Canuck Engineering Ltd. showing locations of ancillary
facilities.
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qay) would require five compressor statidns to be positioned between
Taglu and Edson, Alberta. The northerhmost station would‘be located
approximately 85 km south of the souihern ]imit of the studyAarea
considered in this report, Mainline valves would be placed at regular
intervals along the route and would allow gas flow to be stopped in
sections of the pipe]iné during emergencies. Locétions of the
méinline valves coincide w}th the planned locations of future
compressor stations shouid an expansion of the pipeline Bé
necessitated by further gas fiéld development. The three northernmost
future compressor stations, all equfpped with gas-chilling facilities
to regulate gas flow temperatures, would be located within’the study
“area (Figures 7b; d and e). All compressor staiions would be manned
continuously and would include: self-contained accommodation;
facilities for electrical generation, central heating, water treatment
and sewage and waste disposal; and a helipad. Also, an airstrip
would probably be constructed - at each site (K.G. Taylor, pers. comm.).
Materials and fuels required for construction of:the pipeiine
and associa£ed facijities in the study area would be transported by
barge to one of three staging sites on fhe Mackenzie River. These
~sites are located near the Thunder River inflow (Figure 7e), at.inuvik
(not shown) and 8t Swimming Point on the Mackenzie River East Channel
(Figure 7a). The pipeline itself wouldibe constructed during the
winter months. Materials would be moyed from staging site locations
along the righf-of—way by truck using temporary wintefrroads.
Compressor stations reqﬁire a 12 to 15-month period for
construction. Therefore, all-weather road access would be needed to

truck materials from staging sites to compressor station sites. At the

v
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Thunder River combressor station site, the winter access road would be
converted into an all-weather road (Figure 7e). For the site located
near North Caribou Lake, the road would be buili along the right—bf~way
and would probably be connected to the Dempster Highway at Campbell
Lake (Figure 7c¢) (K.G. Taylor, pers. comm.).

For the site located at the junction of the main pipeline and

.the Parsons Lake Iaﬁeral, there are several possibilities. By the time

the additional compressor stations would need to be constructed, it is
possible that year-round road access between Inuvjk and Tuktoyaktuk may
have replaced the existing winter road access along the Mackenzie
River East Channel to Kittigazuig Bay. Surveys for such a road have
been conducted by Public Qorks Canada along a route which roQgh]y
corresponds to that of the yinter roaa shown in Figures 7b and 7c.
Assuming the road did follow the same route as the winter road, an
all-weather road could be coﬁstructed from where the winter road
crosses the right—of—wéy to the compressor station site (Figure 7b).
Aiternatively. the road could be built a]ong‘the Parsons Lake lateral
right-of-way from the Inuvik-Tuktoyaktuk road., This option would be
preferable should dock facilities be located at Hans Bay (Figure 7b),

a possibility indicated invgolume 2. Development Systems of the

Environmental Impact Statement for Hydrocarbon Development in the

Beaufort Sea — Mackenzie Delta Region (Dome et al. 1982). A third

possibility, inQo]vingAconsiderably more kilometres, would be to
extend the road, connecting the Dempster Highway to the North Caribou
Lake compressor station, northwards along the pipeline right-of-way.

. Figure 7 also shbws the locations of possible borrow sources in-

the vicinity of the right-of-way and construction camps. Winter roads
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would provide access to the borrow areas used; Presently, it is not
known which borrow areas would be selected and therefore winter road
routes are not shown in Figure 7.

~ As. stated earlier, the main pipeline would originate from the
Taglu area. Not included in the Polar Gas submission are the extensive
gas processing and other facilities required to ﬁreparerthe gas for
pipeline transmission and a system for gathering gas from the
Niglintgak and other possible gas fields in the Delta fegion for
transmission in the main.pipline. These facilities would be owned and
operated by the gas producing companies rather than by ?olér Gas
(K.G. Taylor, pers. comm.).t

R.A. Owens Environmental Services Ltd. (1986) and Dome et

al. (1982) indicate the array of productioh facilities required. Gas

wells would bé clustered at pads located near the gedgraphic centre
of each producing gas field, Init§a11y, one or more of these pads
would be sitﬁated in the'Taglu, Niglintgak and Parsons Léke areas
(FigurefS).‘Metering facilities, storage tanks, emergency powef units
and sﬁelter, and production control équipment would be included at
each pad site. Flowlines would connect the production pads to central
processing'faciyities located in each of the three areas. Gas
processing includes the removal of excess water, carbon dioxide,
hydrogen sulphide and liquid hydrocarbons from the fay gas and

subsequent compression and cooling to produce a gas which meets

pipeline transmission requirements. Once this infrastructure is in

opefation, further development activities can be expected. Ongoing
production drilling would occur at each of the production sites

initially selected to replace wells that become exhausted. Additional
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production drilling. at new locations by opefators not involvedvin
initiaf production, is predictable and would likely result inAﬁhe
construction,éf additional processing and associated facilities.
Should an oil pipeline‘originating from fhe Mackenzie Delta élso be.
in place (see section'h.3).‘flowlinés would be installed to barfy
hydrocarbon liquids, produced as a byprodﬁct at gas processing
facilities, to crude oil processing plants. Likewise, additional
flowlines would be required to transport gas produced at oil
production sites to the gas précessing planfs. Other support
facilities which can be expected to be located in the vicinity of oil

and gas production sites are wharves, airstrips, helipads,

construction camps, borrow pits and a network of roads servicing each

facility. Figure 9 shows the layout of facilities in place at the
Prudhoe Bay hydrocarbon field in Alaska. Figdre 10  indicates
hypothetically how facilities might be arranged at the Parsons Lake

field.

V&.Z Polar Gas Alternate Routes

Figure 7 shows possible alternate routes identified by Polar
Gés. The main al;ernate route, referred to by Polar Gas as the '"lLost
Reindeer Lakes Alternative", follows almost exactly the route selected
by Foothills in their proposai. A short alternate route, identified as
the '"Woodbridge Lake to Thunder River Alternative!, connects the Lost
Reindeer Lakes Alternative, near km 57. to the mainline route, near km
85 (Figure 7d}. The woodbridgeALake to Thunder River Alternative was
selected by Canuék Engineering Ltd. (1981) as part of aApossibIe route

for an oil pipeline from the Mackenzie Delta area to Edmonton, Alberta.



Figure 9. Layout of oil production and support facilities at Prudhoe Bay, Alaska.
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This pipeline possibility is discussed further in the following section

(4.3).

4.3 Mid-Sized and Small 0il Pipelines

Consideration has been given by some northern oil and gas
operatoré to the feasibility of 'a mid-sized - pipeline - (400~600 mm
outside-diameter) to carry both onshore énd offshore of] reserves from
the Mackenzie Delta/Beaufort Sea area to southern markets. The
following possible scenario is taken from R.A..Owens Environmental
Services Ltd. (1986) except where otherwise referenced.

Offshore oil likely would be broUght to North Point, ﬁn
Richards Island, where it would enter an onshore.pipeline system
(Figure 7a). The main onshore pipeline wo;ld traverse Richards Island
and proceed south along the Mackenzie River valley'in.a corridor which
closely parallels that proposed for the Polar Gas pipeliﬁe. The North
Point — Thunder River portion of a possible pipeline route, Tdentified.
by Canuck Engineering Ltd. (1981) for Esso, is shown in Figures 7a to
je. |

A 400 to 600 mm diameter oil pipeline could carry between
15 000 and 47 000 m3/day. To be economically viable, connection of
the pibeiine to more than one producing field would be necessary. Botﬁ
offshore and onshore reserves could be candidates. The offshore oil
discovery currently showing the most promise is the Amauligak
structure (Figure 8). According to Mr. K. Caldwell, a Gulf
vice—presidentAresponsible for exploration, '"the Amauligak structure
has the neceésary characteristics to be thé lead project of Beaufort

Sea development' (0Oilweek 1986a). The Amauligak I-65 delineation ‘well
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flo#ed crude oil at rates that were limited by the capacity of the
test equipment., Oilweek (1986a) stéted that wells drilled to date on
the Amauligak structure indicate a potentig] of between 700 and 800
mil]ionvbérrels of proven recoverable oil. Other wells that could be

connected to an offshore pipeline systém are Issungnak, Nipterk, and

Pitsiulak (Figure 8). Tarsuit could be another possibility although

the results 6f recent tests at this structure have been
disappointing' (Oilweek 1985). In the Mackenzie Delta, Niglintgak,
Kugpik ana Kumak are candidates for an onshore pipeline system with
ivik situated adjacent to the point of orIg?n'of the main pipeline
(Figure 8). Recent drilling by Esso ét their Hansen well (at Hansen
Harbour) yielded favourable results (Esso 1986). The Adgo and Garry
offshore wells could also be connected to the gathering system near
Niglintgak. On the Tuktoyak;uk Peninsula, another gathering pipeline
co?]d tap the Kamik well (near Parsons Lake), the Tuk/Tuktuk structure
and possibly the Mayogiak and Atkinson discoveries (FigureAB).

Esso afso has considered the possibility‘of a smaller oil
pipeline (roughly 300 mm outside-diameter) which would carry oil from
onshore ﬁackenzie River delta reserves td southern markets via an
interconnection with {.P.L.'s pipeline at Norman Wells {(R.A. Owens
Environmentaf Services Ltd. 1986). Possible produc£3on sites fﬁr this.
pipelfne are located on Richards Island and the Tuktoyaktuk Peninsula:
Ivik, Kumak, Kugpik, Niglintgak, Atkinson, Tuk/TukKtuk., Mayogiak and
Kamik (Figure 8). |

Idenfification of onshore and offshore wells which would be
selected as production sites and routes for main and gathering

pipelines is, of course, highly speculative at present. Figure 11
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shows possible pipeline r;utes and productioh sites Based. on
information contained&in Dome et al. (1982), Canuck Engineering:.
Ltd. (1982). R.A, Owens Environmental Services Ltd. (1986) and Oiiwéek
(1986b). An array of suppoft facilities, such as airstrips. processing
plants, roads, etc., would be required if one of these o0il pipeliné‘

configurations was constructed. These were already discussed in

section 4.1,
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5. RESULTS AND DISCUSSION

Waterfowl observations recorded during the three aerial surveys
conducted in 1985 were summarized by physiographic region to faci]itate
analysis and comparison with similar data collected by other
researchers. Table 1 and Figure 3 indicate the bfeakdo?n of the
300-km pipeline route ihtoi segments by physiographic region. The
locations of all birds observed during the surveys are shown on maps

in Appendices |, Il and I11.

5.1 June Surveys

a/

On June 26, the highest number of geese (1.3O(birds/km2)

2

and tundra swans (0.71 birds/km occurred in the Tununuk Low

Hills/delta route segment (Table 2). Most of the swans were observed

on Richards Island (Figure 12). Diving ducksb/ were mosf numerous
in the Hyndman Lake Hills segment (2.10 birds/km?) while waterfowl
in general appeared to be distributed throughout the main pipeline
route (Figures 13 and 14).

Figures 12, 13, and 14, ,élso show the locations of‘swans,
diving ducks and totalawaterfowl. respectively.vobservedAalbng the
Polar Gas Llost Reindeer Lakes ayternatiQe route. A Wi1coxdn
matched—-pairs signed-ranks test (Siegel 1956) was performed'op

waterfowl densities calculated for the 0-170 km segments of the main

and alternative routes. No significant difference (ec = 0.05) was.

a/ geese observed:. Canada goose, greater white-fronted goose,

B/ Pacific brant, snow goose :
although oldsquaw, eider spp., scoter spp. and red-breasted
merganser are sea ducks, they have been lumped together with scaup
spp. as diving ducks for simplicity of analysis ’
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Table 1. Classification of Polar Gas pipeline route segments by
physiographic region,

Route segmentaf Physiographic regionb/ Section
0 - 130 km Hyndman Lake Hills -
130 - 150 km Campbell Lake Hills -
150 = 170 km Campbell Lake Hills ~ Campbell-Sitidgi
c/
. : Lake lowland
170 - 220 km Caribou Hills Noell Laked’
220 - 240 km Caribou Hills: North Storm Hillsd/
240 - 296 km Pleistocene (oastlands Tununuk LoQ HillsC/
296 - 300 km Mackenzie Delta -

see Figure 3 for physiographic region boundaries

/ Mackay (1963)
c/

d/

designation given by Mackay (1963)

designation used by author in Tables 2, 6 and 8.
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Table 2, Numbers and distribution of waterfowl along the Polar Gas pipeline route by physiographic
region - June 26,1985, '

el
~ [
i
&
-t bl
Ead
2 Y
=z 2 £
i ~ = £ £ w E €
- - - ~ —_ -
e e o4 o — —
o o < o o — -
Ll & Wy s P o = - = O
al T 3T =7 S e |
Pipeline route segment % 1 5 " o E. & b
wd H _K s — e
< - - T 0 O L] <
< — hoelieid -t P v oo 2 W2 o
g 2 2 - " R ”
o [~% o — e o <
< E =1 [ (. o 5
£ 3 3 2 2 2 2
2 b/
Area surveyed (km®) 52.0 2.2 . 8.4 2.2 24,0 98.8
- d
Tundra swan 9 y 1 . 3 -4/ 17 30
(0.17) (0.45) {0.36} {0.71)  (0.30)
Greater white-fronted - - ’ - - - -
goose
Snow goose - - . - - 10 10
(0.42) {6.10)
Brant - - . - - [ [
(0.25)° (0.06)
Canada goose 2 - - - - 15 17
{0.08) (0.63) (6.7
Dark goose spp. 1 - ' . - . - . ]
(0.02} . ' - {0.01)
Green-winged teal .- - « - . - -
Mallard 3 - . - - - 3
(0.06) - {0.03)
Northern pintail - - LA - - 2 2
(0.08) {0.02)
Northern shoveler 1 - . - - ) - 1
: (0.02) (0,01}
American wigeon - - . 2 - - 2
. (0.24) (c.02)
Unidentified dabblers®’ 32 - . - - .- 32
’ {0.62) ’ (0.32)
Scaup spp. 33 - . 10 - 28 71
(0.63) (1.19) (1.17y  (0.72}
tEider spp. - - . - - 2 2
- ’ ’ {0.08) (0.02)
Oldsquaw - - . - - 1 1
{0.04) (0.01)
Scoter spp. 5 - . - .o 2 7
' (0.10) (0.08) (0.07)
Red-breasted merganser > ] - . - - - ]
{0.02) - {0.01)
Unidentified divers’’/ 70 2 . - - ! 73
(1.35) (0.90) {0.04) {0.74)
Unidentified ducks 10 2 : * - - 7 19
’ (0.19) (0.90) {6.29) (0.19)
TOTAL WATERFOWL ] 167 5 . 15 - 31 278
(3.21) (2.25) (1.79) (3.79) {(2.81)
al see Figure 3 for physiographic region boundaries ‘ef dabblers: green-winged teal, mallard,
s northern pintail, northern shoveler,
o/ segment ;ot surveyed due to forest fire American wigeon
birds/km £/ .. -
df .divers: scaup spp., eider spp., oldsquaw,

no birds observed scoter spp., red-breasted merganser
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Figure 12. Locations of tundra swans observed during the June 26, 1985 aerial
survey of the Polar Gas pipeline route.



il

L
LS

L

IR

.

EO T Ry AP

2 Bty
: foa ) \ %
'.“?E\i Ty €A g ST

i

Figure 13. Locations of diving ducks observed during the June 26,
survey of the Polar Gas pipeline route.
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Figure 14. Locations of all waterfo@l observed during the June 26, 1985 aerial
survey of the Polar Gas pipeline route.
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found between waterfowl densities of the two routes,. Therefore,

from a strictly waterfow! population bgsis{ there would probably
be no advantage in selecting the  Lost Reindeer Lakes.alternative
over the proposéd route. |

The results of late~June aerial waterfowl surveys, conducted
byiother researchers along roufes similar to the proposed Polar Gas
rdute,‘were compared to the resu]ts of the present study (Table 3).
More detailed data for some of these surveys are given in Appendices |V
to VI, Unfortunétely. only the obsefvations reported by Wiseley
et al. (1977) are comparable to the 1985 observations; Salter
(1974) surveyed only the 150-270 km segment of the 300-km route
omit;ing the northernmost 30 km of productive Mackenzie River delta
habitat. fn contrast, the survey conductéd by Slaney (1974) was
restricted to a A40-km corridor on Richards Island. The Poston (1977)
survey was not conducted a]oﬁg a linear route as was done by the other
researchers.  Instead, Poston survevyed individual wetlands in order to

obtain total population counts. Numbers of birds observed during his

study were, therefore, much higher than the numbers observed along

linear routes.

Mean density of waterfowl (2,91 birds/kmz) observed over the
300~-km section of the route'by Wiseley et al. (1977) was almost
identical to the figure determined in the present stddy (2.81
birds/kmz). The number of swans observed in each stddy was similar.
However, Wiseley recorded larger numbers‘of dabblers and divers
whereas more geese were observed in this study.

Since the survey conducted by Slaney (1974) in 1§73 inciuded

only the Richards Island route section, Slaney's results can be
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Table 3, Comparison between ‘waterfowl numbers and densities observed along the Mackenzie
River valley by various researchers and similar data collected on June 26, 1985,

Boothroyd Postona/ Salterb/ SlaneYC/ Vise!eyd/
June 26 June 22-27 June 30 June 18-21 June 20
Survey date 1985 1973 1973 1973 1375
Area surveyed (kmz) o ' 98.8 34,0 43,4 71.2 117.9
Tundra séan 30 o/ 4 8 19 R 32
(o.;o% {(3.35) (0.18) (0.27) {0.27)
Greater white-fronted -/ .8/ - z *
goose (0.03)
Snow goose i0 . - ’ - .
: (0.10)
Brant 6 . - - .
(0.06)
Canada goose 17 . - 2 .
(0.17) (0.03)
Dark goose spp. ’ 1 - - - .
(0.01)
Green-winged teal - . - - -
Mallard 3 . - 5 1
(0.03) (0.07) (0.14)
Northern pintail 2 . - 12 28
{0.02) (0.17) (0.24)
Northern shoveler ] - - 4 .
: {9.01) (0.06)
American wigeon 2 . - 7 -5
(0.02) {0.10) (0.04)
Unidentified dabblers™ 32 298 . - i
: (0.32) (8.76) {0.01)
Scaup spp. . 71 . 14 27 135
(0.72) (0.32) (0. 38) (1.15)
Eider spp. 2 . ) - - .
) {0.02)
Oldsquaw i . 10 7 41
{0.01) (0.23) - {0.10) (0.35)
Scoter spp. 7 . - 33 59"
(0.07) - {0.46) (0.50)
Red-breasted merganser i . - 2 .
) {0.01) (0.03)
Unidentified divers’} 73 888 . , - 13
i {0.74) (26.12) {0.11)
Unidentified ducks 19 . - 20 2
{0.19) {0.28) {0.02)
TOTAL WATERFOWL 278 I 300 74 181 . 343
(z.81) (38.24) [{0.78) {2,54) {2.91)

a/
b/
e/
d/

0-10 & 170-270 km segments only
150-270 km segment only (Salter
260-300 km segment only (Slaney
0-360 km surveyed, 260~300 km s

{Poston 1977}
1974)
1974)

egment different

from present study (Wiseley et al. 1975)

e/ birds/km2
£/

no birds observed

g/
-h/

i/

species not recorded

dabblers: green-winged teal, mailard,
northern pintail, northern shoveler,
American wigeon

divers: scaup spp., eider spp., oldsquaw,

scoter spp,, -red~breasted merganser
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compared to the 1985 data collected for the Tununuk Low Hills/Delta

route segment (Table 4). Similar densities of swans were recorded in

both studies. Higher densities of dabblers and geese were reported by
Slaney whereas diver density was higher in 1985, Forty~three
white—fronted'geeée were observed during Slaney™s 1973 study; none were
observed in Jhne 1985. vBiaCk brant and snow geese were observed in
1985 whéreas none were recorded in 1973.

Table § givés the Eesults of the June 26 survey of the proposed
Polar Gas Parsons Lake léteral route. Dgta_are alsd presented for a
Iaﬁeral route which traverses the northern shoreline of Parsons Léke.
Tﬁis route was patterned after a route included in the Arctic Gas
proposal. Finally, results éf a survey conducted by Slaney (1974) in

1973 are also included in Table 5 for comparison with data for the

southern lateral route. Figure 14 gives the locations of waterfowl

seen on June 26; 1985,

Waterfow1 density was higher along the northern route (7.50
birds/kmz) tﬁan the southern (proposed) route (2.20 birdsfkmz) in
1985. Waterfowl density recorded in 1973 along the southern route

(5.39 birds/km2), was roughly midway between the two 1985 densities.

~Swans occurred in lower density in 1973 than along either route in

1985. More dabbiing ducks were observed in 1973 and divers were also
numerous.

Overall,»on June 26, 1985, waterfowl density along the
southern Parsons lateral was a littie lower than along the Tununuk Low
Hifls/Delta segment of the main route. Waterfowl density along the

northern lateral route was, however, higher than the main route.



Table 4, Waterfow! numbers and densities observed on Richards Island in 1973 and 1585,

um

June ‘ July
Boothroyd Slaneya/ Boothroyd . Sianey
June 26 June 18-21 July 22 July 19-23,25
1985 1973 1985 1373
Area 5urvéyed (ka) 24.0 71.2 24,0 71.2
e/ 43 + 11
Tundra swan 17 o/ 19 36 + 2 3
’ {o.71) ‘ {0.27) (1.50) {0.08) {0.60) (0.15)
Greater white-fronted -4/ . 43 5 -
goose {0.60) . (0.2}
Snow goose .10 - - -
(0.42)
Brant 6 - - -
: (0.25)
Canada goose 15 2 - -
(0.63) (0.03)
park goose spp. - - - -
Greeﬁ-winged teal - - - -
Mallard - 5 - -
- 0.07)
Northern pintail 2 12 7 8
. (0.08) (0.17) {0.29) (6.11)
Northern shoveler - b - -
. (0.06)
American wigeon - 7 - =
: . (0.10)
Unidentified dabblers® - - - 6 + 12
{0.08) (0.17)
Scaup spp. 28 27 - -
(.17 (0.38)
Eider spp. - - - -
Oldsquaw 1 7 - n
) ) {0,04) (0.10) (0.15)
Scoter spp. 2z 33 5 20
{0,08) (0.46) {0.21) (0.28)
Red-breasted merganser - 2 - -
) : {0.03)
Unidentified divers 1 - 28 33+ 35
(0. 04) {(1.17) (0.46) (0.59)
Unidentified ducks 7 20 - 7+7
(0.29) (0.2&) {0.10) (0.10)
TOTAL WATERFOWL 91 181 81 128 + 65
(3.73) (3.54) (3.38) (1.80) (0.91)
3/ Syaney (1974) ®/ gabblers: green-winged teal, mallard,

5/ birds/kn?

¢/ 36 + 2 = 36 adults and 2 young

d/

no birds observed

northern pintail, northern shoveler,
American wigeon

f/

divers: scaup spp., eider spp., oldsquaw,

scoter spp., red-breasted merganser
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Tabie 5. Waterfow! numbers and densities observed along Parsons Lake lateral routes in 1973

and 1985.
Boothroyd Slaney a/
June 26 July 22 Augqust 26 June 18-21  July 19 23,25
1985 1985 1985 1973 1973
W sy s N s '
Area surveyed (kn?) 0.0 10,0 10.0 10,0 5.0 5.0 49.9 63.4
- d/ 6 +
Tundra swan 13 ./ 5 6 + 3e7” +3 7 3 10 3 7
(1.30)7 {0,50)  (0.60)% (1.10} (1.40} (0.60) (0.20) (0.57)
Greater white-fronted -7 - 2 - - - 30 -
goose (0.20) . (0.60)
Snow goose B - - - - - - -
Brant - - - - - - - -
Canada goose - - - - - - - -
Dark goose spp. - - - - - - - -
Green-winged teal - - - - - - - -
Mallard ) - - - - - 2 -
. (6.10) (0.04%)
Northern pintail - - - - - - 1 48 + 8
- {0.22) (0.76)
Northern shoveler - - - - - - - -
Amer ican wigeon - - - - - - 6 -
(0.12)
Unidentified dabblers? - - - - - - - -
Scaup spp. Co27 10 - - - - 101 104 + 58
(2.70) (1.00) (2.03) {1.64)
Eider spp. - - - - - - - -
0ldsquaw - _ L. 1 - - - - 2k 43 + Yk
(0.10) (0.48) - {0.68)
Scoter spp. : ; - - i - - 9 78 13 + 48
0.10) (1.80) (1.57) (0.21)
Red-breasted merganser - 6 - - - - 2 -
(0.60) (0.04)
Unidentified diversh{ 34 - 1 13 - - - 64
_ (3.40) (0.10)  (1.30) (1.01)
Unidentified ducks- - - - - - - 5 3
. (0.10) (0.05)
TOTAL WATERFOWL - 75 22 10 + 3 24+ 3 7 11 269 31 + 265
{7.50) {(2.20) (1.0} (2.%0) (1.%0) (2.20) (5.39) (4.91)
a/ Staney (1974) £/ no birds observed
b( N = north route, S = south route {see Figure 3) o/ dabblers: green-winged teal, mallard,
cf birds/km2 northern pintail, northern shoveler,

d/ 6 + 3 =6 adults and 3 young

e/ adult birds/kn? only

American wigeon
h/

divers: scaup spp., eider spp., oldsquaw,

scoter spp., red-breasted merganser
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5.2 July Surveys

As in June, the highest density of waterfowl (3.38
birds/kmz), and swans in particular (1.50 birds/kmz), gccurredvin
the northernmost segment (Tununuk Léw Hills/Delta) of the main
pipeline route on July 22 (Table 6, Figure %5); Overall, waterfowl
density in July was similar to what was observed in June, although

brood of swans (2 young) were seen in a small lake about five
kilometres south of Swimming Point (Mackenzie River East Channel).
Thevdensity of swans in the Tununuk Low Hills /Delta segment in

Ju1y (1.50 birds/kmz) was more than twice the density observed in

June (0.71 birds/kmz). Wiseley et al. (1975) observed a similar

increase in swan density in July over the entire 300-km route (Table

7). Staney (1974) indicated that swan density in July was double

that in June on Richards Island (Table &). However,vPoston (1977) and
Salter (1974) showed a decrease in swan density. This is probably
because the Richards Island segment of.the'route. having the highest
swan densi;y and fherefore the greatest influence on overall density,
was not iﬁcluded invthe surveys conducted by those researcheré.

Waterfowl density along the proposed Parsons southern lateral

‘route in July (2.40 birds/kmz) was similar to what was observed in

June (2.20 birdsikmz) although swan density had doubled from 0.50 to
1.10 birds/kmz) (Table 5, Figure 15). However, density of 511
waterfowl {(including swans), éfong the northern 1ateral route, was .
reduced in July from 7.50 to 1.00 birds/kmz. One swan brood (three
yoqng) was observed on each route. Slaney (1974) observed an overall

decrease in waterfowl density from June to July. in 1973. Swaﬁ
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Table 6. Numbers and distribution of waterfowl along the Polar Gas plpelane route by physuographlc
region - July 22, 1985,
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[ 2 b/

S Area surveyed (km”) - . . 18.0 2.2 24.0 44,2
- Tundra swan . . . e, T sz, +2
‘ {0.67) (. So) .09}

Greater white-fronted - . “ - - 5
’ goose (0.21) (0.11)
' ’ Sriow goose . ) . . - - - -
’ Brant . . . - _ - .
\ Canada goose . . . . - - - -
' Dark goose spp. . : ., . - - - -
Green-winged teal : . . » - - - -
t N
. Mallard » * . - - - -
Northern pintail . M . - - 7 7
" , : (0.29) (0,16}
Northern shoveler . . * . - . _
o American wigeon . . . - - - - .
l Unidentified dabblersd’ . . . - - . .
~ . Scaup spp. . . . . . 18 - - 18
g3 ) - (1.00) . (0.41)
Eider spp. . . N . - _ . .
Oldsquaw . . ' W - - ) - -
‘i Scoter spb. . V . . - A 1 - 5 6
{0.06) {0.21) {0.14)
- Red-breasted merganser v . « - - - -
. e . h/
. Unidentified divers » . . 2 - 28 30
(o.11) .17y (0.68)
Unidentified ducks . . . - - - -
.
. TOTAL WATERFOWL : 33, - 81 Pk o+ 2
. {1.83) (3.38)  (2.58)

/ see Figure 3 for physiographic region boundaries .36 + 2 = 36 adults and Z young

b/ not surveyed’ £/
e/ . 2 a/ .
birds/km dabblers: green-winged teal, mallard,

d/ no birds observed nortl}ern p'!ntail, northern shoveler,
American wigeon

adult bi‘rcis/’km2 only

h/ . :
divers: scaup spp., eider spp., oldsquaw,

scoter spp., red-breasted merganser
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Figure 15. Locations of waterfowl observed during the July 22, 1985 aerial
survey of the Polar Gas pipeline route.
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Table 7. Comparison between waterfowl numbers and densities observed along the Mackenzie
River valley by various researchers and similar data collected on July 22, 1985,

Boothroyd Pos'tona/ Salte rb/ S Ianeyd Wi seleyd/
July 22 July 21=-27 August 1 July 19-23,25 July 31
1985 1973 1973 1973 1975
Area surveyéd (kmz) ' 44,2 10.0 43,4 7.2 117.9
e/
Tundra swan o+ 2 £/ 20 + 5, 4 53 + 11 53
(1.09) (0.05) " (2.00} (0.50) (0.09} {0.60) (0.15) (0.45)
. g/ . h/ .
Greater white-fronted . - -
goose 0.11)
Snow goose - * - - *
Brant - . - - *
Canada goose ) - - - - *
Dark goose spp. - 2 - - -
(0.20)
Green-winged teal . - . - - 2
{0.02)
Mallard - ' . - - 4
(0.03)
Northern pintail 7 - - 8 L]
. (0.186) (0.11) (0.37)
Northern shoveler - . - - .
American wigeon - . - - -
Unidentified dabblers ’ - 125 + 15 . 6+ 12 24
- (12.50) (1.50) -{0.08) (0,17) - {0.20)
Scaup S$pp. 18 - - - 243
(0.471) (2.06)
Eider spp. - * - - .
oldsquaw - . 25 1t . 56
' (0.58) {0.15) (0.47)
Scoter spp. [3 . - 20 88
(0,14} {0.28) (0.75)
Red-breasted merganser - . - - .
Unidentified diversj/ 30 136 + 3 . <33 + 3% 87
(0.68) (13.60) (0.30) (0.46) (0.49) (0.74)
Unidentified ducks - . 71 7+7 170
(1.64) (c.10) (0.10) (1.44)
TOTAL WATERFOWL Vi + 2 283 + 23 106 128 + 65 77!'
. (2.58) (0.05) (2B.30) (2.30)  (2.44) (1,80) (0.91) (6.54)
2/ 5.10 170-270 km segments only (Poston 1977) 9/ species not surveyed
b/, 150-270 km segment onty (Salter 1974) i no birds observed
c/ 260~300 km segment only (Slaney 1974) i dabblers: green-winged teal, mallard,
d/ 0-300 km surveyed, 260~300 km segment di fferent Zz;::\er: :;n;::‘l » northern shoveler,
from present study (Wiseley et al. 1975) Y, ca g

e/ k4 + 2 = 44 adults and 2 young
4 birds/km2

divers: scaup spp., eider spp., oldsquaw,

scoter spp,., red-breasted merganser
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density, however, had doubled‘(Table 5). The large numbers éf
waterfowl broods, and birds in‘géneral, recorded by Slaney were a
result of the survey methodoiogy.used. Several straight—lfne
transec:s were flown approxiﬁate]y 1.6 km apart a]ongAa corridor which
inéluded possible Parsons lateral routes. These transects would have
crossed several ponds and lakes throughout their length resulting in
increased opportunities to observe broods. In contrast, the 1985
surveys we}e flown directly a]ong the proposed pipe1iné route which

was selected; obviously, so as to avoid crossing lakes and ponds.

£.3 .August Surveys

Except for a few ducks, swans and dark geese were the only

~ waterfowl observed on August 26 (Table 8, Figure 16). Most of the

swans, and all of the dark goose observations were accounted for by
two staging flocks (140 swans, 100 dark geese) on a lake at km- 287
(Appendix l11). The other swans were Jocated,ei;her along the
northernmost 20 km of the roﬁie (Richards Island) or near Noe]l Lake
(km 185-195).

Numbers of waterfowl were similarly reduced along the northern
and southern Parsons lateral routes (Table 5; Figure 16).

No surveys were‘conducted in late August by the researchers
cited in sections 5.1 and 5.2. Therefore, waterfowl density and
dfétribution observed in 1985 cannét be compared directly with similar
data collected in previous years. However, a revieQ of the literature
indicates that, during the fall staging and migration period, which
generally begins by mid-August, the majority of waterfowl concentrate

in coastal areas along the outer Mackenzie Delta rather than inland
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Table 8. Numbers and distribution of waterfow! along the Polar Gas pipeline route by physiographic
region - August 26, 1985.

v

no birds observed

merganser
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‘ I Y — o wr o~ < T o
G - o - — o~ T~
S 2 2 = 5 g 2
.g % E o — g g
£ 3 8 2 2 2 2
Area surveyed (km®) ./ . . 3.0 1 12,0 220
Tundra swan . . - 10, -/ 149 159
(1,11} (12,42}  (7.19)"
Greater white-fronted . . . - - - -
goose
Snow goose - . . . - - - -
8rant - . . - - - -
Canada goose . . . - - - -
Dark goose spp. . . . - - 100 100
(8.33)  (4.52)
Green-winged teal " . . - - - -
Hallard . . . - - - -
Northern pintail . . . - . - - -
Northern shoveler . . . - - - -
American wigeon . . « - - - -
‘Unidentified dabblers®/ . . . - - - -
Scaup spp. . . . - -~ - -
Eider spp. . . . - - N .
0ldsquaw . . « - - - -
Scoter spp. . « . - - - -
Red~breasted merganser . . . - - - -
. . . g/
unidentified divers . . . - - _ .
Unidenti fied ducks . . . - - 6 "6
{0.50) (0.27)
TOTAL WATERFOWL 10 - 255 265
(1.1 (21.25) {11.99)
a/ Fi ) P . hi . . £/ .
see Figure 3 for physiographic region boundaries dabblers: green-winged teal, mallard,
®/ ot surveyed northern pintail, northern shoveler,
</ American wigeon
only one observer used on this survey o .
4 5 divers: scaup spp., eider spp.,
S birds/km oldsquaw, scoter spp., red-breasted
e
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Figure 16. Locations of waterfowl observed during the August 26, 1985 aerial
survey of the Polar Gas pipeline route.
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areas’traversed b# the pipeline route (Barry {967, Slaney 1974, Koskf
1975, 1977)-

In 1971, Barry and Spencer (1976) observéd non-breeding greater
white—fronted geese moving northward ouf of Denis Lagoon into channels

leading to the coast to begin staging (Figure 17). Figure 17 also

.shows locations of tundra swans, snow and Canada geese observed during

the same sﬁudy period. (July 6 — August 7). Slaney'(197h) noted thaf,
in the fall of 1973, white-fronted geese .occurred most frequently on
sedge and mudflats and Qi?low—sedge habitat between Harry Channel and
Ellice Island (see Figure 18 %or 1ocatiohs of geographic features).
Scattered flocks were also recorded aldng the Mackenzie River East
Channel., Brant, tundra swans and snow geese similarly concentrate
along coastal areas of the Mackenzie Delta. Koski (1975, 1977)
observed flocks of brant along low~lying shorelines in Kittigazuit
Bavy, near.Hansen Harbor, in Mallik Bay and in variousllocations
between Kendall Island and Shallow Bay in 1973, 1974 and 1975
(Figures 18 and 19)., Staging tundra swans were found to be most
numerous around Mallik Bay,'in the coastal section of the Kendall
Island Bird Sanctuary and along the eastern shoreline of Shallow Bay
in 1975 (Koski 1977) (Figure 19).

Hény thousands of snow geese migrate early in the fall season
to feeding areas on the Yukon and‘Aléska north slope. The coastal
zones of E]licé, Olivier and Langley islands are also used extensively

by thousands of snow geese as well as Shallow Bay and the Kendall

Island area (Koski 1975, 1977) (Figure 20). In i97h. a small

concentration of snow geese was also sighted near Fish Island (Koski

1975). Canada geese, in contrast, occur in low numbers in the
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beween July 6 and August 7, 1971.

Source: Barry and Speﬁcer (1976)
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‘Mackenzie Delita region. Koski (1977) noted a small flock of Canada
geese concentrated at Swimming Point, Kittigazuit Bay and on Langley

Istand in 1975 (Figure 19).
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6. POTENTIAL [IMPACTS OF A MACKENZIE VALLEY PIPELINE AND RELATED

FACILITIES

In this section, the p§tentia1 impacts of the construction and
operation of the proposed Polar Gas pipel}ne. and other possible
pipelines, on waterfowl are assessed. Disturbanée éffects resu1ting
from production and support facilities and activities, associated with
pipejfne projects, are also discussed. The reader should note that
much of tﬁerdiscussion is focussed on the Mackenzie Delta area due
to its importance to waterfowl és indicatéd'in sect?on 5.3. Also, no
consideration is given to possible impacts in areas’south of the
Thunder River crossing $ince thesé are beyond the southerly limi£ of

the study area.

6.1 . Polar Gas Pipeline

Information on construction and operation of the Polar Gas

pipeline was taken from Volume VI. Environmental Statement of the

Polar Gas application to the National Energy Board (Polar Gas 1984).

6.1.1 Construction

In the Northwest %efritories. all cleaning, grading, ditch
excavation and pipe installation would be carried out in the winter
months. An exception to this is the crossing of the Mackenzie River
East Channel at Swimming Point tFigure 7) which is scheduled for the
July — October period.

Winter construction will not, of course, result in any
diétﬁrbance of waterfowl. At Swimming éoint, aircraf£ would probably

make use of the existing airstrip (upgraded for the project) for

delivering supp]ieé and materials and for crew changes. Vehicles would
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be required for transporting the pipe from the Swimming Point staging
sfte to the river crossing location. On the river itself, there wcu]ﬁ
of course be barge and dredge activity required for ditch excavation
and pipeline installation. Some distufbance of local breeding and
staging waterfowl likely would occur. However, the area i; neither a
major breeding or staging site and therefore only a few birds would be
affected and_the impact would be slight and short term. |

Initially, no compressor §tations would be needed over the
300-km pipeline segme;t considered in this report. Shouldvfurthef gas
fields be devéloped in the Mackenzie Delta area, and the volume of gas
to be pumped increases, additional compressor stations wodfd be
constructed near the Thunder River cfosSing {(km 24.5), ﬁear North
Caribou Lake (km 119.3) and near the interconnection with the Parsons
lateral pipeline (km 225.9) (Figure 7). Since compressor 4stations

require a 12-15 month period for construction, there would be activity

at these sites during the summer months of two consecutive years

(Polar Gas 1984). In addition, all-weather roads connecting the
closest staging site to each compre#sor station site would be used by
t?ucké as they hauled the materials required for/comp(essor station
construction, A]l—weather road requirements were discussed in sectién
4,1, An airstrip and a helipad would be included'a; each compressor
station site. Therefore, aircraft activity in conjunction with
éompressor station constructi&n could also be anticipatgd during the
périods when waterfowl are present. As discussed iﬁ séction 5,
waterfoﬁl densitieﬁ are low in él] three areas where compressor

stations would be located. In addition, excluding the Richards Island

_segment, very few lake margins are traversed by the‘proposed pipeline
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route. Therefore, vehicle traffic along the right-of-way and local
construction and aircraft activity at the compressor station sites

would probably have little or no effect on waterfowl use.

6.1.2 Operation
During operation of the bipelfne. Polar Gas plans call for
helicopter surveillance of the éibeline route to be conducted "at
weekly intervals dﬁring most of the year'" (Polar Gas 1984). The
flights would be conducted ét an elevation of approximétely 30 m a.g.t.
and at speeds of about 160 kph. Fpr most of the pipeline segment
considered in this report, helicopter surveillance flights would caﬁse
little disturbance of waterfowl. Risk of disturbance would be ﬁuch
greater on‘Richards Island énd greatest in the Taglu area during fall
staging due to the proximity of the outer Mackenzie Delta coastline.
1‘As discussed in sectfon 5, the delta coastline is an important
staging area for tundra swans, snow geese, brant and white~fronted

geese in the fall. Figures 17 to 20 illustrate areas of waterfowl use

‘documented by various researchers and underline the importance of

northern Riéhards Island and -adjacent islands in the Mackenzie Delta.
in addition,>thé pipeline originates from within the boundaries of the
Kendall Island Migratory Bird Sanctuary and also from within critical
area bounaaries identified by Dickson et al. (1983). Sncw geese
nest on four islands located sQuth‘of Kendall Island, and a few
kilometres west, still within the bird sanctuary boundaries, is an
area considered critfcal for 40 breeding pairs of swans (CWS 1972).

The pipeline would cross an area identified as "“critical' by CWS

(1972) for 200 breeding pairs of tundra swans, 400 pairs of
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white-fronted geese and 75 breeding pairsAof sandhill cranés (Figure
21). Barry (1976) identified Harry and Swan channels, located 5 to 10
km northeast of the Taglu area (Fféure 7), as critical fo} breeding
tundra swans, white-fronted geese, sandhill cranes and shorebirds.
Pre-moulting flocks of non-breeding éyans have been reported to gather
in Swan Channel and up to 2500 hon—nesting sﬁb—adu1t white-fronted
geese have been observed preparing for the moult along Harry Channel
aﬁd Denis Laqun (Diékson et El: 1983). Sjaney (1974) reported‘a

colony of approximately 200 nesting brant at Denis Lagoon. Barry and

Spencer (1976) also noted the importance of the Denis Lagoon/Harry

Channel/Swan Channel area for waterfowl.

qust studies on d{sturbance have focus;ed‘on the effects of
various human activities on snow geese. Because of the impoftance ﬁf
the outer Mackenzie Delta to snow géese. apd the.availabifity of
findings frgm other studies, the following discussion focusses
on possible disturbance effects on this species as an ‘indication of
potentiai impacts on geese in general and swans. It shoﬁ]d be stated
at the outset that susceptibility of waterfowl to disturbances varies
with the species, time of year and, in the case of aircraft
disthrbance. type of aircraftf For instance, recent studies have
shown that different species of nesting waterfowl react differently to
various types of helicopters and altitudes of overflight. Greater
white-fronted geese appear to be the most sensitive to aircraft
overflights whereas tundra swans éeldom show any disturbance responsé
(T. Barry, pers. comm.).

Non-breéding snow geese are the first to arrive at the north-

western edge of the Mackenzie Delta from moulting areas on Banks
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Island, followed later by adults with young (Barry 1967). Birds also
arrive from the Kendall Island sanctuary nesting grounds. The geese
build up their Qeight feeding off sedges, grasses and Equisetum of
the outer ﬁackenzie Delta. As these plants turn brown, the staging .
flocks move southwest to the foothills of the Richardson and B}itish
ﬁountains in northern Yukon to feed on various berries, cdttongrass
tubers .and other plants found in the sma]i'lakés and marshes among the
hills (Barry 1967). |

During their studies of the effects of aircraft disturbance on
fall staging snow geese on the Yukon coast, Salter and Davis (1972)
noted tha£ the geese flushed when a Cessna 185 was as far away as 14
km. Overflights at an altitude of 3 100 m a.g.l. even éaused
disturbance of resfiﬁg geese. This apparent extreme sehsitivity of
snow geese to aircraft Is in contrast toArecent observations made by
other researchers; In the fall of 1985, the reactions of snow geese
Staging on the North Slope to a Bell 206 helicopter and two types of
twin-engined aircraft were obsérved by T. Barry (pers. comm.).. The
flushing distance for these flocks ranged from 0.2 to~h;8 km with most

of the geese taking flight at 1.2 km,. In other words, at times

'aircraft were able to approach as close as 0.2 km to the flocks before

they flushed. This is considerably different from the 14 km distance
observed by Salter and Davis (1974). |

During the spring of 1985, Boothroyd (1986) observed that a
group of snow geese located on Goose Island in the Mackenzie River near
Norman Wells did not flush until a Bell 212 helicopter, travelling at
an elevation of less than 150 m a.g.l., was almost directly overhead.

Ealey and Scott-Brown (1984) found that, in 1983 at‘ Norman Wells,
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70 percent of the aircraft f]ights occurring within 0.5 and 1.0 km of
spring staging snow geese caused the geese to flush. At dfstances
between 1.0 and S.O»kmvfrom flocks, only 11 percent of the flights
caused this response. ﬂ |

fhe effect of Bell 212 helicopter overflights on nesting snow
geese in the Kendall Island Migrétqry Bird Sanctuary was studied iﬁ
1986 by'T. Barry {pers. comm.). Analysis of the data is not yet
complete. 'However. it appears that,Ain comparison with simitar

disturbance experiments conducted at the Anderson River colony, the

S

Kendall Island geese were less disturbed than those at Anderson River
even though a larger and louder aircraft was u$ed. T. Barry (pers.A
comm.) believes that there are two reasons for this. The Kendall
island colony is only about 11 km from the Taglu drill rig which, in
1986, was located west of Bié Lake. Because of the proximity of the
colony to the Tagfu rig operations, and to the flight path of many
other aircraft servicing other. rigs and vessels in Mackenzie Bay, the
nesting geese accommodated to all.aircraft that were flying'direCt and

frequent routes. Secondly, at the time of the test flights, avian:
predators such as'parésitic jaegers and glaucous gulls appeared to bé
more numerous and would have caused the geese to instinctive]y remain
close to their nests. Accommodation of‘watérfowl and other birds to
aircraft was also observed by Barry (1976) during monitoring studies
at the original Taglu dri11ing.§ite (G-33) located on Fish Island just
south of Big Lake. Barry noted little, if any, reactéon of local
birds to the Be{l 205 helicopter which arrived at the rig site every
week or two for inspecfion éf the dfesel generator which operated

continuously and provided power for the microwave tower located at
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the site. Little or no reaction was exhibited to the frequent
overflights of Bell 205 helicopters travelling at high elevation from

bases sohth of Taglu to project sites in Mackenzie Bay. Accommodation

is probably the reason for the observed tolerance of snow geese to the

helicopter flights in the.Norman Wells area during construction and
operatioh of Esso's oil production islands in the Mackenzie River
(Boothroyd 1986).

| - On the basis of the preliminary findings of the disturbance
studies ongoing in conjunction with the Taglu drilling operations,
changes were made to the condifionsvof Esso's land use permit
permitting lerr aircraft flight elevation minimums and a directef1ight
path from theirbbase at Tuktoyaktuk (T. Barry, pers. comm.). These
changes saved Esso consideréble time and money without an increase in
the disturbance of the geeseAusing the Kendall Island Migratory Bird
Sanctuary.

The'weekly heIicopter flights envisaged by Polar Gas for
monitoring the pipeline right-of-way would probably result in‘little'
incremental disturbance of Qaterfo@l over levels experienced at
present. Specific flight paths and .elevations . would, of course, have
to be complied with and the cumulative effects of Polar Gas and
non-Polar Gas flights on local waterfowl would have to be considered iﬂ
the regulation of aircraft éctivity in the northern Mackenzie Delta
area. Existing regulations require that aircraft maintain a minimum
altitude of 150vm over sensitive waterfowl areas. This minimuﬁ
a]titpdé ig considered to be adequate to prevent flushing of nesting
geese fn most cases (T. Barry, pers. comm.).

Levels of aircraft and other human disturbances, associated
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with the Polar Gas pipeline itself, would probably be low in comparison
with the level of activities required to support oil and/or §3s
prcduttion dri]]ing operafions, hydrocarbon procgssing and the
operation of airstrips and wharves..rThese activities were deScribéd in
section 4 and the associated potential impacts oﬁ yaterfow] are

discussed in the following subsection.

6.2 0i1 and Gas Production, Processing and Support Facilities

in section &4, a description was given of the array of
facilities necessary to produce and process gas at the Taglu,
Niglintgak and Parsons Lake fields prior to transporttby the.PoIar Gas
pipeline. Possible scenarios for pnshére and offshore oilfield
develbpmeﬁt were described and the layout of facilitiés associated
with hydrocarbon development‘at 1Pfudh6e Bay, Alaska (Figure 9) was:
giveh as an example of what could be expected (although Prudhoe Bay is
the largest oilfield in North America). As mentioned in section &4,
the Polar Gas National Energy Board application on]? covered
construction and operation of pipeline~related facilities. No‘detailsA
were provided on proposed locations for airstrips, processing plants,

roads, etc. Therefore, some assumptions have been necessary in

assessing possible impacts of these development schemes on waterfowl,

6.2.1 Aircréft

One of the main sources of disruption of waterfowl populations
in the Mackenzie Delta would probably be the use of airstrips.and
aircraft flights, Because.of the distance between the Taglu and
Niglfntgak fields (20 km};‘an airstrip couid be proposed for both

sites. Due to its location, on the shoreline of one of the many delta



s “ ] T
o . , A

channels, operation of an airsfrip at Nig}intgak could be more
disruptive to waterfowl than at Taglu. Although nesting pairs of swans
are widely distributed throughout the Mackenzie Delta along shores of
tundra ponds, highest densities occur in the western portion of the
Delté {T. Barry, pers. comm., cifed in Allison and’Nielsen 1978).
Aircraft could adversely affect birds in several ways.
Effective Toss.of habitat could occur through exclusion of bifds from
areas where disturbance Is too great. Disturbance could cause
increasea eﬁerg§ expenditure which could lgad to decreased
productivity. and possibly increased mortality of adults and young.
Mortality rates of young couI& be increased if disturbance caused a
delay in the onset ofvnesting or abandoqment of nests or if increased
exposure of young to disturbance occﬁrred.' As was stated in the
previous subsection (6.{), T. Barry {(pers. comm.) noted that nest}ng
snow geese in the Kendall Island Migratory Bird Sanctuary accommodated
to Bell 212 helicopter overflights during‘gtudies conducted in 1985,

The effects of twin—engined aircraft (Turbo Commander) overflights on

~flightless adult and young snow geese were also Tnvestigated at the

Banks Island colony. T. Barry (pers. comm.) observed that the éeese
first reacted by stopping feeding and bunching c1pse together when.the .
aircraft was within 2.4 to 3.2 km. At low level overflights of 150 m,
the flock would often panic and run away from the aircraft when‘it was
0.4 to 0.8 km away. As was stated in the previous subsection (6.1);
most fall staging snow geese on the North Slope flushed at a distance
of 1.2 km from a Bell 206 helicopter and twin-engined aircraft.
Fixed-wing aircraft take-offs from, and approaches to, an-

airstrip at Taglu, for example, may cause more disturbance of local
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birds.than a low-altitude ovérflight bécause of the higher noise
levels and 1ower_altitudes involved. Data on the disturbance effects
of‘téke-offs and approaches on birds in the Mackenzie Delta érea are
not available. Therefore, any evaluation of bird impacts caused by
these activities }s speculative, Some‘studieé have shown that the.
sigﬁt of overflying aircraft may cause as much disturbance to
waterfowl as the sound of the aircraft. However, taking the distance
observed by Barry at which most fall-staging snow geese flushed (1.2
km) and considering a runway length of 732 m (Domé et al. 1982), a

2 is obtained (Figures 22

possible "impact zone" of'approximately 6 km
and 23). This calculation considers only the effects of noise and

visual disturbance originating from the 732 m-long-runway. in actual

‘fact, the impact zone would probably be larger because of the habitat

crossed during take-offs and approaches while aircraft are at low
altitudes. The impact zone as calculated represents about one

percent of the 606 km?2 contained within the Kendall lsland Migratory

Bird Sanctuary.

it is unlike]y‘that snow geese would use habitat contained in-
the impact zone for staging. Fall—staging use of the Mackenzie Delta
by snow geese is predominantly coastal (Figure 20), as described in
section 5.3. Therefore, aircraft activities in the Taglu impact zone,
lqpated several kilometres from the éoast, would probably have little
influence on staging snow geese, Simi]ar]y. the Taglu impact zone
is too distant from the Kendall Island colony for aircraft activities
in the zone to disturb nestfng sﬁow geeée. Other species such as
tundra swans or greéter thte—fronted geesé, attempting to feed, moul t

or rest in this zone, would experience disturbance and likely vacate
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Length of S.T.0.L airstrip (Dome et al, 1982}: 732 m

Distance at which most fall staging snow geese
flushed on the North Slope (T. Barry, pers. comm.): 1.2 km

Using these two parameters, the possible impact zone
can be diagrammed:

[
P

P

P e

0732 km

(A+B)+C‘

Area of impact zone

70.2)% + (2.4 x 0.732)

[}

6.28 km2

Area of the Kendall !sland Migratory Bird Sanctuary: 606 kn?

o0

Impact zone expressed as a percentage of the sanctuary area: !

Figure 22, Possible impact zone associated with use of an airstrip in the
Mackenzie Delta. - :
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habitat in the impact zone,

vaa second airstrip was also reqqired at Niglintgak, another
6 km2 of habitat, or a total of two percent of the sanctuary area,
could be avoided by waterfbwl species (Figure 23). Due to fts coastal
location, greater numbers of waterfowl are more likeiy to be affected
by the impact zone at Niglintgak than at Taglu. Snow geese were
observed staging in the fall of 1975 (Koski 1977) within the impact

zone boundaries (Figure 20). As mentioned earlier in the section,

highest swan nesting density occurs in the western portion of the

Delta. Swans would likely avoid using nest sites in the Niglintgak
impact zone. ‘Because of-fheir sensitivity to airc;aft overflights,
greater white-fronted geese would probably avoid the impact zone area
during fall staging.

2—impact zone would be located in the Parsons

A third 6 km
Lake area in conjunction with recovery of gas from the Parsons Lake
field. Swans are likely to be the species most affected and any nest

sites located within the impact zone would probably not be used.

6.2.2 Facilities

Another source of disturbance would be operation of gas
production and processing facilities and the necessary support
activities. Bérry and Spencer (1976) n&ted that“geese'and swans,
particulaf]y moulting birds and family groups, consistently évoided
the area within 2.4 km 6f an exploratory drilling rig at Taglu iﬁ
1971. Whether or not gas prdduction'and processfng operations would be
more disruptive than exploratory dr}lling activities is open_td

speculation. If it is assumed that the level of impact from the two
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operations would be equivalent, an impact zone zone having a radius of

2

2.4 km, or an area of 18 km“, could be expected. If production and

processing facilities were located at both Taglu and Niglintgak,

approximétely 36 km?2

of habitat could be avoiged by waterfowl. An
additional 18 km? impact zone would exist in the Parsons Lake area
due to. the requirement for similar facilities.

Initially, the majority or all of the impact zone, associated
with produétion'drilling and processing, wquld likely be éontained
within the airstrip impact zone, assumiﬁg all facilities are ]6cated
adjacent to each other, " As the gasfields are developed further, new
dri11ing_loqations would result in the existence of impact zones;
separaté from the airstrip impact zones, each having a 2.4 km radius
(Figure 23). Each new-production drilling facility could, therefdre.

result in 18 kmz

of habitat (3% of the Kendall island Sanctuafy
area) being avoided by varioﬁs waterfowl specieé. . As an example, the
impact zones associated with two airsfrips and two separate drilling
sites would, in total,“occupy 48 km?Z or eight‘percent of the Kendall
Island sanctuary area. Thus, in this hypothetical example, almost
one~tenth of the sanctuary area could be effectively removed from use
by various waterfowl species such as snow geese, swans and other
geese. In other words, the iﬁéreméntal,effects of hydrocarbon
deve]ppment activities could accumulate to produce a significant
impact on waterfowl populations.

Dome et al. (1982) state that dock facilities would be
built close to central processing facilifiés. Virtually all the

material required for constructjon of the processing plants would

arrive at these docks on barges. Staging areas would be built
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alongside the docks for storage of unloaded materia]s‘prior to use. In
the Mackenzie Delta, the barge navigation season extends frqm mid—-June
to mid-September. Figure 24 sths dock; storgge and other facilities
at Esso's Taglu-Big Lake exploratory‘arilling site locafed on the
banks of one of the delta channels. Presence df the facilitie; would
probably haQevonly a slight impact on waterfowl. A few swan nest
sites might be abandoned either through direct removal of habitat
required for the facilities orvfrom noise and human activity. Nesting
of other waterfow]AspeciesAwou1d be similarly affected. At Prudhoe

Bay, Gavin (1980) found that some swans continued to nest within sight

of drilling rigs, camp sites and other facilities. During staging,

birds would tend to avoid the immediate area of the Mackenzie Delta
where the facilities were 1écated. However, the impact rzone
associated with‘these facilities would probably be much less in areas
than the airstrip impact zones. More disturbance of waterfowl is
likely to écour in the Niglintgak area than at Taglu, particularly

during the fall staging period.

6.2.3 O0ilfield Development
As was stated in section 4, it is possible that an oil pipeline

originating from oilfields in the Mackenzie Delta, Tuktoyaktuk.

Peninsula, and possibly offshore in the Beaufort Sea, could be in

place prior to or following the iqstal}ation of the Polar Gas

pipeline, |
The mid-size pipeline option would be selectedi{f off-shore

oil was to be recovered. As described in section 4, the oif would be

brought to shore at North Point (Figufe 7). At North Point, an array
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Figure 24. Esso's Taglu - Big Lake drilling operation under-
way on June 26, 1985,
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of facilities would be required, including: a production well cluster
to incorporate oil from the Ilvik field; aucentral processing facility
for extraction of gas and preparation of the crude oil; dock, material
stockpilé, camp and oil storage facilities; and an airstrip and
helipad. |If the Polar Gas pipeline was alreaéy in place, a lateral
pipeline could be bonstructed to convey fhe gas to the Taglu
facilities.

As was discussed earlier, aircraft arrival at and departure
from thé airstrip would constitute oné of the gfeatest sources of
disturbance to local Qaterfow] populations. A 6 kmz jmpact zone
could be expected to exist in the North Point areéa reducing its ‘use
by waterfowl. Considering available waterfowl use data, fewer birds

would probably be affected than at Taglu or Niglintgak. pr4altitude

‘pipeline monitoring flights could disrupt staging birds in Mallik Bay.:

Koski (1977) noted the importance of this bay particular]y'for staging
swans (Figure f9).

Development of the Adgo field (Figure 11) would pose a greater
risk to waterfowl of the outer Mackenzie Delta than at the Taglu and
Nigjintgak fie]ds.: There'is the obvious potential hazard of an oil
spill occurring from a break in the pipeline which would convey the
oil to the main onshore pipeline system. Such a spill céﬁld of course
be disastrous to waferfowl if the oil entered Mackenzie Bay duriﬁg fall
staging. The oil spill hazard situation has been the focus of many

other scientific ihvestigations and, therefore, it is not addressed

here. Not as significant as oil spills, but still a sizeable threat to

waterfow!l would be the disturbance associated with low—altitude

surveillance flights required for periodic monitoring of p{peline and
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terrain integrfty. In addition to the monitoring flights‘required
once the pipeline was in operation, heliéopters would be used during
construction of tﬁe - Adgo production island, ihstallation of the
pipeline and for transporting materials, equipment and work crews.
Should the Adgo field be connected bf the most direct route to
the TagTu faci]ities; ‘as indicated in Figure 11, the pipeline
righg»of—way would cross the Kendall Island Migratory Bird Sanctuary

and pass extremely close to the islands used by nesting snow geese and

'swans. A decline in the size of the Kendall {sland énow goose colony'

4

has been ngted since the 1960s (Kerbes 1983) and oil and gas
exploration activities, along with sprihg hunting,. storm tides, grizzly

bear depredation and barge traffic, have been suspected as the cause

(T. Barry, pers. comm,). The:importance of the northwestern portion of

the Mackenzie Delta for thousands of fall staging snow gese, swans and
otherAwaterfowl'was hotéd in section 5. It would proba51y be
prefefab]e. from a waterfow1 standpoint; to conhect the Adgo field to
the Niglintgak site rather than Taglu, thus'bypassing the snow goose
cd]dny and important swan breeding habitat. However, site specifiéV
studies would have to be conducted before a specific route could be
selected. |

Connection of the Garry oil well to the onshore pipeline
system would also pose a challenge in avoiding serious disruption of
waterfowl. Possibly, a pipeline could be installed between Garry and
Rdgb and the oil brought on shore at Niglintgak. Further studieﬁ
wbu]d be required to evaluate thi; and other optidns‘from an
environmental standpoint;

In developing offshore oilfields, a source of waterfowl
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disturbance which may be more significant than aircraft overflights is
barge traffic, Bargeé ofiginating from points on the ﬁackenzie River
would gain access to Mackenzie Bay via the réute shown in Figure 25.
As the figure shows, the routekpasses-immediately ad jacent to the
istands used by nesting snow geese near Kendall Island. . One summer, a
barge was beached on one of the nesting islands., C(onsiderable nest
abandonment occurred the same Qear the barée was moored at the is]aﬁd
(T. Barry, pers. comm.) The potential impacts éf.increaséd vessel
traffic on waterfowl, resu]ting from ﬁydrocarbon development in the
Mackenzie Delta/Beaufort Sea region, was one of the issues addressed By
the Mackenzie Environmental Moﬁiﬁoring Projeét (MEMP) (Indian and
Northern Affairs Canéda et al. 1986). it was concludéd that these
potential impécts would proﬁably not be significant. However,AtHis
conclusion resulted from an evaluation of the effects of vessel traffic
on spring staging waterfowl use of_the,Mackenzig River upétream from
the Mackenz}e Delta. The possible effects Qf‘veéseT.fraffic on nesting
waterfowl in the Mackenzie Delta are not referred to in the MEMP
report.

On the Tuktoyaktuk Peninsula, either a small or mid-sized
pipe]ineic061d?tap oil reserves at Kamik, near Pafsons Lake, Mayogiak
and Tuk/Tuktuk, near Tuktoyaktuk, and Atkinson further easﬁ (Figure
11). Central processing facilities, production well clusters, an
airstrip and he]ipad; camp facilities and‘stockpife sites could be
installed at each of these three locations. The associated habitaf
impact zones would exist at each location. The area of these.zenes
would bé enlarged should oil and gas developmént at one or moré sites

become more extensive as illustrated hypothetically in Figure 10 at
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Figure 25. Barge access route to offshore hydrocarbon development sites in the

Beaufort Sea.
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the Parsons Lake field.

6.2.h Human Access

The development of gasfields in the Mackenzie Delta and

Parsons Lake areas will result in an increased number of roads in the

lower Mackenzie region; Additional roads would be constructed if
onshore or offshore oi]fields were also developed. |If an all-weather
road between Inuvik and Tuktoyaktuk was not already in place prior to
hydrocarbon developmenﬁ, copStEuCtion of the road would certainly be
enﬁouraged by such development. The existence of roads would proQide
acéess to previously inaccessible areas.

One'of the working groups of HEﬁP considered increased access
to waterfow! and their nesting habitat to be one of the greatest
potential impacts of hydrocarbon'devélopment in the area (!ndian and
Northern Affairs Canada et al. 1986 ). While access of petroleum
and support industry personnel'fo waterfowl nesting, brood rearing and
moulting areas could be regulated, the intrusion of tourists would be
much more difficult to control.

Resea}chers have observed that the appearance of humans on
foot séems to disturb waterfowl more than aircraft overflights or
landings. In the MEMP report, T. Barry (pers. comm.) noted that ~
helicopters have landed, on occasion, neaf'flocks of birds without
causing any apparent disturbance while the subsequent emergence of
passengers has caused birds to flush. Johﬁson (1984) studied the
effects of human activity on nesting and moulting waterfowl at Thetis
Islaﬁd in the Alaskan Beaufort Sea. No common eiders were obserQed to

flush from their nests during 18 low-level (30 m:altitude) surveys
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u;ing a Cessna 206. Ho&evér. at least three and possibly as many as
eight common eider nests were abandoned gar]y during egg~1aying;'
apparently asAa result of disturbance by biologists on foot. A
workman, wandering from the construction site on Thetfs Jé]and,
flushed at least three incubating eiders from their nests. One of the
three nests was abandoned as a result of this disturpance.

Tourists visiting wa;erfo&l nestfng areas, as a result of
improved access, would'similarly cause nest abandqnmént‘and, therefore,
reduced nest sucéess. However, most of the impact wouid result from
increased predatiqn of eggs and young birds by gulls, jaegersvand
foxes when the presence of humans forces adults to vacate their nests
{Maclnnes 1980, Strang 1980). It is expected that separation of
broods and subseduent iqss of young may also occur as a resuit of human

presence (lIndian and Northern Affairs Canada et al. 1986).

Another likely consequence of increased access consideréd by
MEMP, was increased harvest of waterfowl. Of particular concern is the
increased access provided to hunters by a road frbm fnuvik to
Tuktoyaktuk should it be built (Indian and Northern Affairs Canada
et al. 1986). Large numbers of snow geese are present along the
proposed road corridor in the spring, constantly moving between areas
éround the Eskimq Lakes (east of Parsons Lake) and. the Mackenzie Delta. .
Also, large numbers of snow.geese pass through the Eskimo Lakes/
Parsons Lake area in late summer en route to staging areas ih, and
west of the Mackénzie Delta (A,.Aviugané, pers. comm.). Présence of
an all-weather road into this relatively inaccessible region would
1ike1§ result in an increased harvest of geese from the area.

Troy (1986) describes and documents waterfowl use of
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impoundments assaciate& with réads constructed in conjunction with tﬁe
Prudhoe Bay oilfield in Alaska, The impoundments resulted from major
changés in drainage patterns caused by the roads. While most species
appear to avoid impdundments during the breeding season, northern
pintails seemed to prefer this~hébitat. Greater white-fronted geesé
have not been observed to use impoundments during the breeding season
but were frequently found in this habi;at during the post-breéding
Vseason.

It is possible that impoundments could be formed as a result of

roads constructed in the Mackenzie Delta, on the Tuktoyaktuk Peninsula

-and in the Parsons Lake area. Should impoundments exist, it is also

possible that this habitat would be attractive to some waterfowl
species such as the northern pintail and greater white-fronted goose.
However, this potential benefit would be out-weighed by the potential

risk of the increased human access to important waterfowl habitat made

possible by these roads.
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7. SUMMARY AND CONCLUSIONS

7.1 Waterfowl Use

Aerial surveys of portions of the proposed and alternative
Polar gas pipeline routes were conducted on June 26, July 22 and August
26. In both -June and July, the highest density of waterfowl, especialiy
tundra swans, occurred in the northernmost segment of the main pipeline
route, particu]arly Richgrds Is]and in the Mackenzie Delta. Swan
density in this segment in July was almost twice that recorded in June.
Water fow]l were much reduced in. numbef in August, consisting mostly of
small flocks of swans and dark gegse{

In June, waterfowl density was lower along the proposed Parsons
lateral route (south of Parsons Lake) than along a route selected to
the north of Parsons Lake. In July and August, however, the situation
was reversed.

Résults of the June sur#ey of the Lost ﬁeindeer Lakes
alternative to the main pipeline route indicated that, probably, there
woﬁ]d probably be no advantage in selecting this a]ternative route
over the proposed route from a waterfowl Sténdpoint.

A review of the literature indicated the fmpoftance of the
outer Mackenzie Delta to fall staging waterfowl. Thé northwestern
portion of the Delta from Harry Chénnel‘to Shallow Bay is consistently
used by large fldcks of swans, snow geese, greater white~fronted geese
and smaller concentrations of brant and Canada geese. Other staging
locations include Kittigazuit Bay, Haﬁsen ﬁaTbour.‘Mallik Bay and the

Mackenzie River East Channel.



86

7.2 Impact of Hydrocarbon Development

Since thevPolar Gas pipeline would be installed almost entirefy
during the wintef months, impacts of pipeline construction on waterfowl
Qquld be minor. Some local disturbance of breeding and sta§ing
waterfowl could occur during summer pipeline ihsta]lation at Swimming
Poiﬁt on the Méckenzie River East Channel,

No compressor stations would be required aiong.the 300~km
segment'of the Polar Gas ﬁipeiine to transport éas from»the Taglu,
Niglintgak and Paféons Lake fields for the volumes proposed.
Additional compressor §ta£?onsAwould be required should gas field
development expand and the volume §f gas produced increase. All
stations would be located in low waterfowl density areas (outside of
the Mackenzie Delta). Thérefore, operation of the stations and use of
airstrips and helipads would have a negligible effecf.on waterfowl.

Weekly helicopter surveillance of the pipeline route would
cause some disturbance of local waterfowl. Greatest disturbance would
occur on the Mackenzie Delta segment of the route. Because of the
importance of the buter;Macgenzie Delta coastline to fall staging
waterfowl, substantial numbe?s of birds potentially could'be
disturbed by aircraft activity in the Taglu and Nig]jntgak areas in
the fall.

" One of the main sources of disruption of waterfowl populations
in the Mackenzie Delta would be the use of airstrips located near

oil and gas production wells and processing facilities at Taglu,

‘Niglintgak and Parsons lLake. Should oil reserves be developed and a

pipeline network be constructed, there would be additional airstrips on

the Delta and Tuktoyaktuk Peninsula. Takeoffs from airstrips may be
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the most disruptive because of the sound levels produced and the lower
altitudes involved. A possible "impact zone' area of approximately §

km2

was calculated for each airstrip. It is considered that geese
and swans, and possibly other waterfowl, would likely avoid using
habitat contained within each ihpact zone. Impact zones of

approximately 18 km?

could result from the existence of oil and gas
production and processing facilities and support activities . Impact
zones assbciated with two prodﬁction/processing sites located remote
from two airstrips.’ therefore, could Qcéupy as much as 48 km? or
eight percent of the aréa of fhe Kendall Island Migratory Bird

Sanctuary. These calculations are, of course, speculative and their

validity is subject to confirmation or amendment on the basis of

actual on~site experience. .

‘Use of dock facilities aﬁd staging sites located on the
Mackenzie Delta near production and processing fa;ilities could cause
some local disturbance of waterfowl during the fall staging period.
Barge traffic and dredging, iIf required, could be particularly
disruptive if they occurred iﬁAdocumented important waterfowl areas,
such as the channel immediatelvaest of the Kendall lsiand show goose
nesting islands, during the nesting period.

Should recovery of oil and gas from onshore reserves bécome
extensive in the Mackenzie Delta, at Parsons Lake or other locations, a
network of roads could be expected to be built in these areas.
Hydrocarbon development could encourage the construction of as
all-weather road from lnﬁvik to Tuktoyaktuk. Some waterfowl habitat
would be removed by the foads and some adjacent habitat could be

avoided as a result of disturbance from vehicle traffic. It is
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possibierthat new habitat in the form of impoundments could be created
if drainage patterns were altered by the roads. One of the greatest
concerns aboui roads is the increased access to important wéterfowl
habitat they would provide. ‘Increased access would lead to tourists
and hunters in previously inaccessible areas and could result in
igcreased.nest desertion, predation and harvest. |

If and when decisions are made for oil and gas development in
the Mackenzie pélté area‘to begin, careful planning will be necessary,
before pipelines and.otherAfacilities are constructed, to ensure £hat
important migratory bird habitat and populations are protected. To
this end, recommendations are presented in section 9 as a guide to
those directly involved in decision-making with respect to the orderly

development of hydrocarbon resources in the Delta and adjacent areas.
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8. PREAMBLE TO RECOMMENDATIONS

In its July 1984 report, the Beaufort Sea Environmental
Assessment Panel made the following statements on the subject of oil
and gas pipelines originating from the Beaufort Sea/Mackenzie Delta
regfonz

H,... the Panel is satisfied that enough information is known
to develop effective terms and conditions to enpsure that a gas
pipeline could be constructed and operated in an environmentally
acceptable manner," ‘ ' ,

“"There is also a wide consensus among federal and territorial
government departments that a small-diameter (400 mm oil) pipeline
could be built in an environmentally acceptable manner, given
appropriate regulations, regulatory enforcement and monitoring

procedures.’

(Federal Environmental Assessment Review Office 1984)

Much of the discussion on potentfa] impacts of hydroca;bon
deveIopmen§ on waterfowl has focussed on disturbaﬁce of birds and
avoidance of habitat in the vicinity of oil and gas
production/processing and support facilities. Impacts could arise

directly from industry-related activities or indirectly as a result of

~the increased access provided to tourists and hunters. Of most

~
concern is the northwestern portion of the Mackenzie Delta including

the Kendall Island Migratory Bird Sanctuary.

It is likely that a hydrocarbon development plan for the
Mackenzie De¥ta‘wou1d ultimately include. a number of sites within the
Kendall Island Sanctuary in addition to the Tagiu and Niglintgak gas
production sites, This scenario raises a séries'of important policy
questions for CWS which were not addréssed in the Beaufort Seé Panel

reports
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1) what level of industrial activity shéu]d be permittéd’}n
the Sénctuary?

2) should hydrocarbon production and processing facilities be
permitted in the Sanctuary at both Taglu and Niglintgak?

3) should airstrips, construction camps and other facilities

be permitted in the Sanctuary at both Taglu and Niglintgak or should

they be located outside the Sanctuary boundaries?

4) - to what extent should fufther drilling operatioﬁs,
stimulated by the presence of facilities at Taglu and Niglintgak, be
permitted in the Sanctuary?

5) which areas within the Sanctuary should be declared
off-1imits to industrial operations and activities?

These and other related policy questions must be answered as
soon as posSible before site~-specific development propﬁsals for the
Mackenzie Delta are submitted by industry for government approval.
whatéver policy is established concerning the regulation of industrial
developmént activities in the Kendall Island Sanctuary will, of
courée, set a precedent for the control of industrial activities in
other bird sanctuaries.

Béfore gas could be produced at Taglu or Niglintgak, a
production license would .be réquired under ;he 0il and Gas Production

and Conservation Act. Prior to issuance of the license, the Canada

0il and Gas Administration (COGLA) requires a development plan to be
filed. A statement of environmental impact and mitigation is required
as part of the development plan. In addition, the Territorial Land
Use Regulations, under the Territorial Lands Act, fequire land use’

permits to be obtained for developments such as roads, construction



camps, aifstrips. fuel storage facilities, etc. which would be
included as pért.of‘the hydrocarbon development plan. Terms and:
condii{ons may be applied to land use permits for the purpose of
protecting wildlife andvfisheries habitat. Terms and cﬁnditions'would

also be prescribed by the National Energy Board which would govern

construction and operation of the pipeline system for transporting the

gas to southern markets,

it s imperative that CWS, the agency responsible for
protection of migratory. birds and their habitat, is fully involved in
the setting of various environmental terms and. conditions governing
hydrocarbon development in the ]ower Mackenzie/Beaufort Sea region. It
is especially important tﬁat CWS policy, concerning the level and
types of industrial aétivity to be permitted within the Kendall lsjand

Sanctuary, is reflected in these terms and conditions.
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9. RECOMMENDATIONS

1) As soon as possible, CWS (Western & Northern Region) must
develop policy which clearly spells out the level and types of
industrial activity that will be permitted to occur within the Kendall
Island Migratory Bird Sanctuary.

2) As soon as the policy in i) has been developed, it should
be conveyed to appropriate officials in COGLA and [NAC for their
informétion.

3) CWS must ensure that it is involved in the setting of terms
and conditions for construction of piﬁe]ines, oil and gas
proddction/processing facf]ities and all other land use activities

such as roads, airstrips, docks, fuel storage facilities, construction

“camps, etc, associated with hydrocarbon development in the lower

Mackenzie/Beaufort Sea region.

L) Once hydrocarbon development begins, CWS should éngage in
monftoring studies to determine actual impacts on migratory birds.
This monitoring work would be additional to, and independent of,
industry—sponsored monitofing for the purpose of determining whether

terms and conditions are adequate for protecting migratory birds, and

their habitat, or whether they need to be more or less stringent,
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LEGEND FOR APPENDICES I, 11&111

SPECIES
18 tundra swan » WIG  American wigeon
WF greater white-fronted goose DAB unidentified dabblers
SG snow goése S scaup spp.
B brant E eider spp.
Ch éanada goose nLBA oldsquaw
DG dark goose spp. . st scoter spp.
wa‘ green-winged teal - ‘ MER red-breasted merganser
M mallard | DIV unidentified divers®
P northern pintail : D unidentified ducks

SH0 northern shoveler

for the purpose of this study, divers were considered to include
scaup spp., oldsquaw, eider spp., scoter spp. and red-breasted
merganser

NOTES

2 Ts-asy indicates 2 adult tundra swans with 3 young of the year

all surveys - portion of pipeline route between north and south
Parsons Lake laterals (North Storm Hills area) not surveyed to
minimize survey ¢osts

June 26 survey - portion of pipeline route near Campbell Lake
(Appendix lc) not surveyed due to forest fire

July 22 and August 26 surveys - portions of pipeline routes
south of km 170 not surveyed to minimize survey costs
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Locations of waterfowl observed during the June 26, 1985 aeria] survey
of the proposed Polar Gas pipeline route and the Lost Reindeer Lakes

alternative route.
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‘Appendix | {cont'd)(d)
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Appendix 1.

Locations of waterfowl -observed during the July. 22, 1985 aerial survey
of the proposed Polar Gas pipeline route.
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Appendix I1l. Locations of waterfowl observed during the August 26, 1985 aerial
survey of the proposed Polar Gas pipeline route.
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various physiographic regions of the Mackenzie Valley.2

I Appendix 1V: Numbers and distribution of waterfow] observed by Poston (1977) in June 1973 within
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; b/ c/ )
Tundra swan - . . 17 8 89 Hy
l ' ‘ 0.89)9 (8.00)  (8.40)  (3.35)
Greater white~-fronted . . . . - . .. v
goonse
! Snow goose N - - . - . .
Brant . . . - - - . .
) {anada goose : . * N . " " °
v Dark goose spp. - - . - - - -
’ Green-winged teal . . i . . « . .
Mallard . . . . . . .
b Nerthern pintail . . . . . - N .
Northern shoveler . T . . . . .
l American wigeon . . . . . . .
' Unidentified dabblers 9 . . 148 - 141 29
(2.65) (7.75) (13.30) (8.76)
l Scaup spp. . . . . . . -
Eider spp. . . . . . . - B
Oldsquaw . . . . - . . R
E Scpter spp, . . . . . . .
Red-breasted merganser . . . - . . B
l . Unidentified divers 248 . . 501 - 139 888 -
{72.94) (26.23) (13.11)  {26.12)
l ) Unidentified ducks . . . . . . .
’ TOTAL WATERFOWL 257 - . 666 8 369 1300
. {75.59) (34,87} (8.00) (34.81) (38.24)
l / survey period: June 22-27
b/ no birds observed
e/ species not recorded
l 9 birds/kal
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Appendix V. Numbers and distribution of waterfow] observed by Poston (1977) in July 1973 within
various physiographic regions of the Mackenzie Valley,?
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. _b/ .c/ . 6 b+ Se/ 20 + 5
Tundra swan (],l‘o)d/ (3.89) £/ .00,
Greater white-fronted . . . . . S .
goose
Snow goose . . . . . i .
Brant . . . . - . .
Canada goose . . . . . . .
. . - - 2 2
Dark goose SPp. - (0.56) (0.20)
Green-winged teal . . . . . . .
Mallard - - - . . - .
Northern pintail . - . . . . .
Northern shoveler . . . . . . .
American wigeon . - . . . . .
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Appendix Vi: Numbers and distribution of waterfow) observed by Salter {1974) in June and
August 1973 within various physiographic regions of the Mackenzie Valley.

June 30 August |

North Storm Hills/Tununuk Low
Campbel1-Sitidgi Lake Lowland/
North Storm Hills/Tununuk Low

R I = e
Campbel1-Sitidgi Lake Lowland/

E € E £
P X - - )
2 3 2 2
*~4 o~ ™~ ™~
Lo w
:‘) t 1] S 3 1 i 5
0o (=] [ no o0 (=]
-t ~ o -t N e o
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= ¢ = = 2 =
® - 5 o = g
= = = 2 = =
Area surveyed (km?) ‘ 32,4 13.9 43,4 32.4 13.0 43,4
a/
’e Tundra swan B o/ 8 2 2 L
: (0.62) (0.18) (0.06) (0.15) {0.09)
Greater white-fronted - - - 6 - 6
. goose . (0.19) . (o)
I' Snow goose - - - - - -
8rant - - - - - -
Canada goose - .- - - - -
park goose spp. - - - - - _
Green-winged teal : - - - - - -
Mallard ' - - - - - -
'\ " Horthern pintail - - - - - -
Northern shoveler - - - - - -
American wigeon . - - A - - - -
Unidentified dabblers <f . . . . .
& . . Scaup spp. 12 2 14 - - -
. (0.37}  (0.15) (0.32)
Eider spp. - ) - - - - -
Otdsquaw 7 3 10 17 8 25
(0.22) (0.23) {0.23) (o.52) . (0.62) .  {0.58)
Scoter spp. - - - - - -
l Red-breasted merganser - - - - - -
Unidentified divers . . . . . .
Unidentified ducks ~ . - - - 7 - 71
‘ (2.19) (1.64)
TOTAL WATERFOWL 19 S 13 32 96 10, 106
(0.59) (1.00} (o.74) (2.96) (0.77) (2.44)
l a/ no birds recorded

b/
c/

bi |’d$/km2

species not recorded





