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EXECUTIVE SUMMARY

Sohioc Alaska Petroleum Company 1s proposing to construct the necessary
facilities for the development of the hydrocarbon reservolr in the vicinity
of the Sagavanirktok River Delta on Alaska's North Slope Kknown as the
Endicott Project. The onshore components of the development facllitles are
within the summer range of the Central Arctlc Herd (CAH) caribou. Although
the potential impacts to caribou are described in the project Environmental
Impact Statement (EIS), pertinent Iinformatlon 1is complled wlthin this
single document to asslist decisicn—makers, since carlbou 1is such a
highlighted c¢oncern. Included 1n this report 1is specific information
regarding the major components necessary to make a responsible evaluation
of the Endlcott Project's potential impact to caribou. These components
are: 1) specific project detalls, 2) carlbou use of the project area, 3)
resource agency concerns, and 4} results of recent caribou research. This
Information 1s used to present and discuss Sohico's evaluation regarding
impacts to caribou, including a description of the mitigative features of
the proposed development.

The onshore components of the proposed Endicott Project which are of the
most Ilmportance in evaluating caribou impacts are the road and pilpeline
through the delta. There is a 9 mile stretch of new constructlon before
the road and plpeline connect with the exlsting infrastructure at Prudhoe

Bay.

The proposed Endlcott Development Project 1s within the summer range of
Central Arctic Herd caribou, currently numbering about 12,700 animals
according to the most recent ADR&G estimates. Although on one to a few
days as many as 2000 caribou may be found 1n the delta, typically from 200
to 600 caribou—--mostly bull groups—--use the delta during the mosgquilto
‘'season (the first three weeks of July){see Figure 10). Caribou use of the
Sagavanirktok River Delta is almost exclusively for mosquito rellef and is
therefore, dlrectly tied to mosqulto levels. when levels are high, caribou
move north, downriver using the river channels as movement corridors.
River terraces and the coastline south of Foggy Island Bay are regularly
used for mosquito rellef. These areas are south and/or east of the
proposed pilpeline/road corridor. Information on major movement corridors
and areas of repeated caribou use was obtained in 1983 (Woodward-Clyde
1983) and 1is shown in Figure 8,

As shown in Fiqure 14, caribou using the east (main) channel of the river
and the two areas of repeated use will not encounter the Endlcott proposed
plpeline/road corridor. Caribou using the west channel movement corridor
contlnue to do so even though they travel through existing Prudhoe Bay
0llfleld Ffacilities west of ©Drill site 9. The “new" plpeline/road
associated with the proposed project will apparently Iintersect the
north—south caribou movement corridor to the lmmedlate east of Drill Site
16 and Drll]l Site 9.

Resource agencies are concerned with providing for free passage of caribou
to habitats 1mportant to their llfe cycle. In the case of the CAH, the
concern is for free passage to calving, foraging and insect relief areas.
Various stipulations have been and continue to be developed and include
requirements on plpeline design, timlng of constructlon actlvitles, and
constructlon of ramps--all to facilitate the free passage of caribou.
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R behaviorally-induced “loss" of habitat has been hypothesized as having
the potentlial to affect the productlvity, therefore the population, of
caribou. There iIs no documentation of thlis effect, and 1lts relationship to
the presence of o0ll development activities remains largely conjectural.
However, in the absence of quantitative data, resource agencles err on the
slde of conservatlism in the management of the herd.

The CARH has been the subject of a conslderable amount of scientific
investigation in the past ten years, lincluding many projects funded by the
oll and gas industry (Table 3). These 1investigations have added
substantially to an understanding of the CAH and its responses to human
disturbance and insect harassment. Certaln generalitlies can be made on the
basis of this research.

There are two kinds of insect harassment; one resulting from oestrid flles
and one resulting from mosqultos. Carlbou are oblivious to development
activitles and facilitlies when belng harassed by oestrid flles. Therefore,
it 1s the mosquito season--the first three weeks of July--which is the time
of concern for carlbou/development interactions.

Caribou freely cross a rcad, a pipellne (assuming a 5 ft minimum height),
and a pipeline and road with limited traffic levels. There 1ls only one
situation which has the potentlal to lmpact the free passage of caribou.
The three requisite elements of thls potentlial impact situation are the
simultaneous occurrence of 1) a pipeline, 2) adjacent to a road with
traffic levels 1n excess of 360 vehicle passes/day, and 3) caribou during
the mosgquito season (July). Mitigation measures include any action that
results in precludlng the simultaneous occurrence of the three requisite
elements for the potentlal impact situation. Por example, separation of
the road and pipeline, trafflc controls, gravel ramps, faclility siting and
construction windows are possilble mitigatlon measures.

The agency c<oncerns for caribou, including the concern for free passage to
important habitats, are acknowledged. There are several features of the
Endlicott Project which effectlvely respond to these concerns. of
significance are the scheduling differences between the gravel
construction, with its associated heavy levels of traffic, and the pipelilne
constructlon which occurs after the gravel work and during the winter from
an lce road. Therefore, there 1is no time in whilch heavy levels of traffic
occur Simultanecusly with a pipeline; when the pipeline 1s present, traffic
will be at significantly reduced operatlonal levels. BAlso of significance
is the location of the proposed pipeline/road corridor and the primary
gravel source, The corridor l1ls located on the hlgher ground between the
east and west rlver channels. These channels are the major caribou
movement zones. Therefore, the corridor is parallel to the ma}or caribou
movements, minlmizing caribou-corridor interactions. 1In fact, the carlbou
movement zone assoclated with the east channel and two areas of repeated
carlbou use are east and/or south of the pipeline/road corridor and will be
unaffected during both the construction and operation phases.

Regarding the west channel movement zone, the primary gravel source, Exxon
Pit #1 (Fligure 14), 1is east of all but one movement zone. This has
significant mitlgative value for the speclal temporary situatlon regarding
the high levels of traffic required by major gravel construction
activities. Por the Bndicott Project. this occurs during the mosgquito
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season——July--of 1985. Construction-related traffic in 1986 will not be at
the peak levels since construction of the major gravel facllltles should be

substantlally completed during 1985.

Additlonally, there are several other features of the project which have
mitigative value regarding potential carlbou impacts (Table 4). It is
concluded, based on the results presented 1n thls assessment, that the
BEndicott Project as proposed effectively mltlgates for the resource agency
concerns 1n a manner conslstent with accepted mitlgation strategles, and
provides for free passage of caribou in the project area. It is therefore
the finding of this evaluation that, 1in the absence of new information
regarding caribou movements and behavior or a major change in the proposed
Endicott Project affecting caribou, no additlonal actions are necessary for
caribou mitlgation.
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INTRODUCTION

Sohlo Alaska Petroleum Company {(Sohio} 1s in the process of obtaining the
permits and authorizations appropriate for the construction and development
of the facllltles necessary to produce the hydrocarbon reservoir located in
the vicinity of the Sagavanirktok River Delta on Alaska's North Slope known
as the EBndlcott Project. An integral part of thls pernitting process is
the preparation of an Environmental Impact Statement (EIS) to analyze,
among other things, the potentlal lmpact of the proposed development on the
environmental resources of the area.

Oone of the terrestrial resources of concern 1is the populatlon of
barren-ground caribou, generally referred tc as the Central Arctic Herd
(CAH), which summers on the Arctic Coastal Plain between the Canning and
Colvllle rivers (Figure 1). The proposed Endicott Development is located
within the summer range of this herd. The EIS (COE 1984) describes the
CAH's use of the coastal plaln and discusses the potential impacts to the
herd from the onshore facilities of the Endicott project, in particular,
the proposed road/plpeline corridor through the delta (Figure 2). This
report 1s Sohio's evaluation of the project as 1t pertains to potentilal
impacts on caribou and 1s supportive of and conslstent with the information
contalned 1in the EIS.

The purpose of this report 1s to compile-—-in a single document--details
regarding the major components involved in making a responsible and
informed evaluation of the Endicott Project regarding impacts to caribou.
These components are: 1) speclfic project detalils, 2) caribou use of the
project area, 3) resource agency concerns, and 4) results of recent caribou
research. This information will then be used in presentlng and discussing
Schlo's project evaluation regarding caribou including a descripticn of the
features of the proposed development which mitlgate impacts to caribou.

Caribou is a highllghted issue within the State and it is thought that
" having this information compiled in one document will be useful to
decislion-makers. Of particular interest to Sohlo 1s that project reviewers
are made aware of the mitigative value of certain features of the proposed
project. This may not be readily apparent without closely scrutinlzing the
RIS. Additionally, the Alaska Department of Fish and Game (ADF&G)--which
has management authority for caribou--has requested this information from
Schlo in support of the Right-~of-Way application for the road/pipeline
corridor.
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PROPOSED ENDICOTT PROJECT DETAILS

A detailed description of the proposed Endicott Develcpment l1s contained
in the Environmental Impact Statement (EIS) for the project (COE 1984).
Therefore, the project Iinformation 1s only briefly summarized here. The
onshore project components are the most important Iin evaluating the
potential 1impacts to caribou--particularly the effects of the proposed
road/pipeline corridor.

Project Location

The Endicott Project Area is located on the North Slope of Alaska about 15
miles east of Prudhoe Bay. Project production facllitles will be on
artlficial gravel 1lslands located about 2.5 miles off the coast of the
Sagavanirktok River Delta, shoreward of the barrier islands, 1in water
depths up to 14 feet. A sales plpellne and an access rcad wlll necessarlly
cross the Sagavanirktok River Delta to join existlng systems at Prudhoe Bay
{Figqure 2).

Onshore Project Facllitles

onshore pipellnes would transport the crude oll across the Sagavanlirktok
River pelta to the sales polint at Prudhoe Bay. Gravel operatlons and
support systems would be onshore ln the delta; and support systems located
at Deadhorse are also expected to be utilized to service the drilling and
productlon activitles. The road system for the Endicott Development
Project would include a maln access road between the causeway approach and
the existing Prudhoe Bay road system at Drilll Site 9. The causeway
approach 1s a gravel structure on the outer 1.5 miles of the delta that
gradually Jjoins the elevated causeway with the S5-ft level of the access
road. These project components are illustrated in Plgure 2 apnd discussed
in more detail below.

Sag Delta Sales Pipeline:r The proposed project provides for transporting
sales oil from the productlon island {west) to the sales polnt at Prudhce
Bay vla a 16-inch plpeline across the Sagavanirktok River Delta
constructed, for the most part, on the higher ground between the east and
west channels of the river (Fiqure 2). The pipeline willl be routed alcong
the causeway from the production island to the onshore causeway approach,
along the 1.5 mlle onshore approach to the onshore access road, then 9
miles through the delta between the east and west channels to connect wlth
the Prudhoe Bay Unit road network near Drilll Site 9. The sales line would
continue west paralleling the existing plpeline and crossing the Prudhoe
Bay Unlt (PBU)} Sagavanirktok River plpe bridge, to a point near PBU Flow
Statlon 1. The route continues along an existing right-of-way ending at
Trans—-Alaska Pipeline System (TAPS) Pump Station 1. The total length of
the onshore oll plpeline would be 18.4 miles.

The plpeline would be supported on vertical support members (VSM) spaced at
a distance ranging from 50 to 75-ft apart along the plpeline. The
cross-bents of the VSMs would be posltioned at approximately 5-ft above the
tundra, except where the new plpeline. parallels existing plpelines.
Expansion loops would be constructed approximately every 2500 ft.
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Por access during installatlon an lce road would be constructed parallel to
the pipeline route for 1ts entire length through the delta.

Road: An access road approximately 9 miles long would be constructed prior
to the onshore pipeline, paralleling the pipeline route from the production
island causeway to the existing rcad near PBU Drill Site 9. At Drill site
9, the pilpeline would 3join the existing right-of-way to 4its final
destination (Figure 2). During the 1island and causeway construction
effort, the main access road would be primarily a material haul road. When
construction activitles are completed, the road would be repalred and
regraded as requlred for use by operational support traffic, The plipeline
would be from 50 to 200-ft to the south and/or east of the rcad after the
plpelline is constructed from an lce road. Bt Drill site 9, the access road
and pipeline would diverge, as the pipeline heads north toward the existing
Sagavanirktok River pipe bridge and the road heads west to join the Prudhoe
Bay road system.

Caribou crossings similar to those used on early North Slope projects are
planned for portions of the route that are located near and parallel to
exlsting pipellnes. Existing gravel ramp crosslings would be extended to
cross the new pipelines which would be constructed at the same height as
the existing pipellnes. Plpelines in the new right-of-way would be placed
at 5-ft above the tundra, measured at the support.

Project Schedule/Traffic Levels

A detalled discusslon of the project schedule is included in the EIS for
the project (COE 1984: 2-79) and is depicted in Table 1. Based on this
informatlon, the following schedule is appllcable to the onshore activities
being discussed in thls report.

Gravel work ({(lncluding constructlon of the access recad, 1slands and
causeway) 1s proposed to begin late fourth quarter 1984 through sealift
1985, and resume during the second quarter 1986 through early third quarter
1986, The heaviest traffic levels are associated with the 1984-1985 gravel
season when the access road, causeway and 1lslands will be bullt. Traffic
assoclated with the 1986 gravel work will be noticeably reduced.

Gravel extracted from Sag Mine Site C (to the west of Drill site 9) will be
used in late 1984 to construct the access road to Exxon Pit #1 (to the east
of Drilil Site 9). Exxon Plt #1 will be the major gravel source for the
remaining access road, causeway and 1lslands.

Plpeline construction (lncluding the lce road) 1s proposed to begin fourth
quarter 1986 and continue lnto the thlrd quarter 1987.

Traffic_ levels during the gravel constructlon phase are estlmated to peak
at 1200 vehicles/day (COE 1984: 2-80). Constructlon support traffic levels
will be an additional 60 vehicles/day (COE 1984: 2-80), As stated above,
peak traffic levels will occur in conjunction with the major gravel hauling
operatlon 1in late 1984 through the summer 1985. Trafflc levels will be
luch reduced from these peak levels during 1986.

After constructlon, operational support traffic levels are projected to be
96 vehlcles/day (COE 1984: 2-80). These levels are summarized in Table 2.
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TABLE 2

PROJECTED TRAFFIC LEVELS

PERK GRAVEL CONSTRUCTION

CONSTRUCTION SUPFORT

Totals

1200 passes

60 passes

50 passes/hour

2.5 passes/hour

1260 passes

52.5 passes/hour

OPERATIONAL SUPPORT

96 passes

4 passes/hour

Taken from COE 1984: 2-80 - 2-81



CARIBOU USE OF THR PROPOSED PROJECT AREA

Backqround Information

BRccording to the most recent Alaska Department of Fish and Game (RADF&G)
estimates, the Central Arctic Herd currently numbers about 12,700
animals--four times the population estimate for 1972. The herd is
Increasing at a rate of From 12 to 18% per year, wlth an average annual
Increase of 13% (Bergerud et al. 1984). The CAH ranges from the northern
foothills of the Brooks Range to the Beaufort Coast and from the Canning to
the Colville rivers (Figure 1l).

Recently—-in the last decade-—-the CAH was descrlibed as a separate herd on
the basis of separate calving grounds (Cameron and wWhitten 1979). Prior to
that, this herd was thought to be an overlap between the Western Arctic
herd (WAH) to the west and the Porcuplne herd to the east (Flgure 3).
There 1s some evlidence that the CRH is a subpopulation of the WAH--it was
documented that several thousand WAH animals overwlntered with the CAH in
1982-1983 (Carruthers 1983, Bergerud et al. 1984).

CAH are on the Arctic Coastal Plain from mid to late May untll into
August, The summer range (Flgure 4) 1s used for calving, feraging and
insect relief. The total summer range of the CARH is about 5000 square
miles. oOf this summer range, about 2200 square mlles constitutes calving
habitat.

spring nigratilon occurs along the major rlver drainages such as the
Kuparuk, Sagavanirktok, Canning and Colville rilvers (Flgure S). Pregnant
cows begin moving toward the Arctlic Coastal Plain as early as late April
and into early June (Cameron and Whitten 1980). Calving peaks during the
first ten days of June {(Robus et al. 1983). Although dispersed calving
occurs across the coastal plain, two calving concentration areas have been
descrlbed for the CAH (Fiqure 4)--cne 1n the Kuparuk area, 5 to 15 miles
south of M™ilne Point, north of the Splne Road, in the vicinity of the
Ugnuravlk River; and one west of the Canning River Delta, south of Bullen
Point (Cameron et al. 1981). cCarlbou are traditlonal in their use of
general areas for calving, although weather and snow condlitions may
influence the exact location. The CAH is dlstingulshed from other carlbou
herds in that 1its calving area--the Arctic Coastal Plain—-1is where spring
occurs later than on 1ts winter range. Therefore, in years of heavy snow,
the CAH calves in the northern foothills of the Brooks Range.

There are two types of insect harassment of caribou--mosquitos and oestrid
flies. caribou behavior in response to these two types of insects is
decldedly different and influences caribou reactlons to development
facilities and human activitiles.

During the mosquito season, which begins in late June and continues
throughout July, swarms of mosguitos harass carlbou. 1In response, carlbou
actively move to the coast in large groups. Mosqulto levels are directly
related to the weather; levels are highest on warm, calm days. Caribou
seek the coast because the temperature is typically cocler and there are
sea breezes which result 1n lowered insect--levels. Carlbou travel into the
wind and make use of the points along the coast where they can orlent into
the wind. Coastal beaches. river deltas, and prominent coastal polnts are
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FIGURE 3
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Distribution of Céribou in Northern Alaska

Taken from Robus et al. 1983



FIGURE 4
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Taken from Robus et al. 1983
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FIGURE &

Spr-ing Migration
and Winter Range
of the Central Arctic Herd

Taken from Robus et al. 1983
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frequently used by caribou for insect relief to take advantage of cooler
temperatures, wind, and lack of vegetatlon. Mosquito-1induced caribou
movements are often dlrected east—west along the shore and into the wind
(Child 1973, white et al. 1975, Cameron and Whitten 1979b, Fancy 1982).

wWhen the weather becomes cool and breezy or foggy, the mosquito levels
decrease and carlbou disperse inland to preferred foraging areas (Robus
1982, Robus et al. 1983). Aany “pattern”" of caribou movements is
discernlble and predictable to the extent that the weather 1s predictable
and follows a pattern—-—whether it be withln a season, between and/or among
seasons. Such a generalized pattern has been described for the 4500
animals that regularly use the area west of the Kuparuk Rlver (Fiqure 6).

In mid July, with the onset of ocestrid fly season, caribou behavior
noticeably changes (Curatolo et al., 1982, Curatolo 1983). There are two
specles of oestrid flies which are parasitic on caribou-—-caribou are the
unwilling hosts of the flies' larval stages. During f£fly harassment,
carlbou disperse, ignore other stimull, including human activity, and
actively seek gravel structures--natural or mnan-made—-—for relief (Fancy
1982, 1983). It is durilng this time that caribou will seek the shade of
buildings and plpelines for 1lnsect relief. As fly season progresses into
Rugust, carlbou disperse to the south 1n the Iniltiation of their fall
nmigration (Figure 7}.

Caribou Use of the Proposed Project Area

The Sagavanirktok River Delta is not one of the identifled calving
concentration areas. The avallable information regarding the locations and
movements of caribou during the calving perlod do not suggest annually
recurring patterns of distribution in the Sagavanlrktok Delta (COE 1984,
Fancy and Wright 1982, woodward-Clyde 1983}). “Caribou do not use the
Sagavanirktock River Delta to any extent until mosquitos emerge and animals
move to the coast for insect relief” (Woodward-Clyde 1983:4-9}.

Caribou use of the delta in 1983 was largely as anticlpated--that is,
directly dependent on mosquitc levels. vwhen levels were hlgh, caribou
moved north into the delta, travelling downriver inte the wind. River
terraces and the coastline along Foggy Island Bay were regularly used for
mosquito rellef (woodward-Clyde 1983). This 1is consistent with the
findings from previous years (Fancy and Wright 1982, Fancy 1982a). It 1s
probable that Foggy Island Bay 1s repeatedly used for mosquito relief
because maximum exposure to the prevailing winds 1s provided by the
north-south orlentaticn of the shoreline (wWoodward-Clyde 1983). The major
movement corridors and areas of repeated use are shown in Flgure 8 which is
taken from the 1983 Lisburne Environmental Studies report (Woodward-Clyde
1983}.

As deplcted in Figure 8, there are two major caribou movement corridors and
two areas of repeated caribou use identified in the Sagavanirktok Delta.
The movement corrldors are the east (main) channel of the river and the
north-south route to the immedlate east of Drill Site 16 that extends north
toe the west channel of the river. The two areas of repeated use for
feeding and resting are the area south of Foggy Island Bay and the area
along the east channel between the two movement corrldors {Woodward-Clyde
1983:4-32).

12
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FIGURE 7

Fall Migration and Winter Range
of the Central Arctic Herd

Taken from Robus et al. 1983



FIGURE 8

GENERAL CARIBOU MOVEMENTS SAGAVANIRKTOK RIVER 1983

Taken from Woodward-Clyde 1983



The 1983 Lisburne Studies 1ncluded aerlal surveys along the routes
illustrated in Figure 9. The maximum number of caribou observed using the
delta at any particular time was about 2000 animals (Woodward-Clyde 1983).
This peak usage occurred on only two days In 1983 as shown 1n Figure 10.
This 1= consistent wlth previous years' Informatlon regarding peak usage
(Pancy and Wright 1982, COE 1984). More typlcally., between 200 to 600
animals can be found Iin the delta during mosqulto harassment (Flgure 10,
Fancy and Wright 1982). The 1983 Lisburne Studlies found that caribou use
of the delta was mostly by bull groups.

Caribou use the two river channels as thelr major movement 2zones as
illustrated in Figure 8. The proposed pipeline/road corridor for the
Endicott Project is routed along the higher ground between the east and
west channels (Flgure 2)}. Therefore, carilbou using the east channel
movement zone will not encounter the Endicot: pipellne/road corridor. The
corridor will simllarly not Interfere with the two areas of repeated
caribou use for feeding and resting which are to the south and/or east of
the corridor (Figure 8}.

The 1983 Lisburne Studies obtained more speciflc information on caribou use
of the west channel in the vicinity of Drill Site 9 (Filgures 13-15). Since
this is the area where carlbou using the west channel will mest llkely
encounter the Endicott plpeline/road corridor. the Lisburne information is
included 1in this sectlon. Flgure 11 depicts the distribution and
composition of caribou groups on 1insect free days along the west channel
movement corridor. As would be expected, droups are from one to a few
carlbou, almost exclusively bulls and no evidence of directed movements of
any slgnificance. The caribou in the vicinity of Drill Site 4 probably
moved down the west channel through the area of existing Prudhoe Bay
0ilfield facllities.

Fiqure 12 depicts carlbou group distribution and composltlion on mosqulto
harassment days. It 1s stlll largely bull groups although there are a
couple of large cow-calf groups represented. The few groups exhlbiting
directed movement are using the major movement corridor assoclated wlth the
west channel and to the east of brill Site 16. The lack of much directed
movement would seem to indicate that the carlbou are not belng serlously
harassed.

Flgure 15 depicts caribou group distribution and composltion on mosquito
and fly harassment days comblned. The noticeable directed movement
patterns evldent in PFigure 13 are reflective of caribou behavior in
response to severe mosquito harassment. Some qroup slzes are noticeably
larger and movement, for the most part, is downriver toward the coast.
Figure 13 supports that the mosquito—induced use of the delta 1ls along the
river channel. ‘The only major non-river channel caribou movements in 1983
occurred when caribou entered the delta from the east, moving into a west
wind. These carlbou moved along the coast from the Kadleroshllik River
(Woodward—-Clyde 1983).

The initlal gravel scurce, Sag Mine Site C, 1s located west of Drill Site 9
and north of Drill Site 3 where the existing road and plpellne are
separated. Gravel will be taken from this.site in late 1984 to construct a
road to Exxon Pit #1, east of Drill slite 9, the major gravel scurce for the
project facllities.
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FIGURE 13
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RESOURCE AGENCY CONCERNS

The Central Arctic herd (CAH) encounters industrial activity more than any
North American caribou herd. The herd's mosqulto-induced movements
regularly bring them into contact with oil development during the swmmer on
their way t¢ coastal rellef areas. The Iinteraction of caribou and
develcpment has become a major resource agency concern and ls addressed in
stipulations that are imposed on varlous oll-related activitles and
facilities. Stipulation of development-related activities is an ongoing,
evolving process which started wlth the proposal to construct the
Trans-Alaska Plipeline System (TAPS). The process continues currently in
the permitting of ollfleld expanslons, such as Kuparuk and Prudhoe Bay, and
in the permitting of new developments, such as Mllne Point and Endicott.

Resource adencles are concerned with providing for free passage of caribou
to habltats important to their life cycle. 1In the case of the CAH, the
concern 1s for free passage to calving, foraging and insect relief areas.
There is concern that impediments to free passage would alter major caribou
movements. Such alterations of movements have been hypotheslzed to have
the following adverse consequences for caribou: range abandonment, local
overgrazing and trampling, loss of access to calving grounds or other range
components, herd disunity, discontlnuance of Interherd movements, increased
energetic costs, overall reductlon in productivity and population levels
(Xlein 1979). This is the basls for the resource agencles' concerns.
especlally those of ADF&G which has management responsibllity for the
herd. It should be noted, however, that historical declines of caribou
resulting from decreased access to habltat are not well-decumented, with
the rare exceptlon of populations insulated from predators and prevented
from dispersing to unoccupled areas--the predator free island ranges like
St. Paul and St. Mathew Island (Truett et al. 1982).

The agency concern for free passage has, to date, been accomplished by
varicus means, 1ncluding construction windows and plpeline design. Minimum
plpeline heights of 5 ft have been establlshed as being sufficlent for
caribou passagqe. Other mltigation strategles include ramps, consolidation
of facllities, and pipeline alignments. Ramps have been required where
traffic is heavy or pipelines are less than 5 ft high and where caribou use
1s frequent. Consolidation of facillties has been required to minimize the
sprawl of development. North-south allgnments have been recommended to
reduce caribou encounters with linear structures.

Even though the agencies are concerned wlth the direct loss of caribou
habitar, the direct loss assoclated with proposed facllities constitutes a
very small fractlon of available acreage. O©Of more immediate concern to the
agencles 1s the possibility of indlrect loss through a barrier effect—-a
behavliorally induced habitat loss-—-which has the peotentlal to preclude
carlbou use of much larger areas than what 1is directly removed by facllity
Placement.

These behavioral effects relate to a baslc questlon——what will be the
populatlon response in terms of productivity: “Thus, the lmportance of
sensory disturbances, physical obstruction, and habitat alteration lies in
how exposure to these phenomena might be manifested in a population
response” (Banfleld et al. 198l1)., Since quantlitative data are not
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avallable regarding the speclfic effects of development, resource agencies
have been conservative in the approach to mitigation, although specific
cause—-effect relationships have not been established.
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RESULTS OF RECENT CARIBOU RESRARCH

The Central Arctlc Herd carlibou have been the subject of a considerable
amount of sclentific investigation during the past ten years. The Alaska
Department of Fish and Game has been active In this effort. The oil and
gas industry has similarly devoted substantial funds and efforts toward
obtalning information on the behavior and movements of the CAH. A summary
of 1industry-sponsored carlibou research is 1inciuded in Table 3. This
listing is probably incomplete, but 1s included wlth thls dJocument to
indicate the numerous research efforts that have been undertaken by the
industry. These Investigations have added considerably to an understanding
of the CAH and its responses to human dlsturbance and insect harassment.
This section 1s intended to summarize the pertinent findings of these
research efforts. The following generalities can be made.

Caribou are oblivious to development when being harassed by oestrid flies.
During this tlime, caribou will use the roads, pads, shade under bulldings
and pilpelines, and other natural or man-made structures and facllities
which provide some measure of relief from the flles. Therefore, it 1s the
mosquito season (about the first three weeks in July) which represents the
time of concern regarding caribou responses to ollfleld activities and
facilities.

Caribou will freely cross a road with ne traffic. This 1s not surprising
since carlbou cross gecopmorphologically slimllar features in the course of
their natural migratory movements.

Caribou will cross a road with traffic, although they may hesistate or
parallel the road for a short distance {Curatclo and Murphy 1983).
Parallellng linear features allgned in their general directlon of movement
is a normal behavioral reaction of caribou to natural linear features, so
some paralleling of linear development features 1is to be expected (Bergerud
et al. 198B4). As stated in Curatolo 1983: “Despite frequent adverse
reactlons to traffic, caribou are usually able to successfully cross roads
with traffic". The speclal temporary siltuation resulting Erom the hiligh
levels of traffic associated with major gravel constructlon requlrements is
addressed separately at the end of this section.

Caribou will freely cross an elevated plpeline alone {(Curatolo and Murphy
1983). They may hesltate prior to crossing, possibly a reflection of an
adaptlive response to potentlal predator concealing habltat. From Curatolo
1983: ~...a flve foot minimum pipe height in the absence of trafflc allows
sufficient ‘free passage’ ".

It is only the combination of a pipeline and moving vehicles that
significantly decreases crossing success. Thils situation occurs primarily
during mosquito season, the flrst three weeks of July {(Curatclo and Murphy
1983, curatole 1983). Bas presented in Curatelo and Murphy (1983) and
reiterated in Curatolo (1984): "...as we have shown, it is only a plpellne
adjacent to a road with relatively high traffic (e.g., 1 vehicle/4 minutes)
that slgnificantly reduces crossing frequency”. 1In a June 29, 1984 meeting
in Pairbanks, Al Ott. ADF&G, accepted that it was thls traffic level of 15
vehicles/hour that resulted in decreased carlibou crossing success. Jerry
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Stroebele, U.S. Pish and Wildlife Service, was present at that meeting and
subsequently indicated his acceptance of thls trafflc level limit at a July
27 meeting in Anchorage. For practical purposes involving monltoring and
operational realitles, this traffic level will be expressed 1n terms of
vehicle passes/day, rather than vehicles/minute, although the latter is
useful for comparative purposes. Therefore, the 1 vehicle/4 minutes level
of traffic adjacent to a pipellne that results Iin slgnificantly decreased
crossing success translates to 360 vehicle passes/day.

Acknowledging the speclal case discussed below of high levels of traffic
necessarily assoclated with major gravel constructlon operatlions, based on
the Information presented in this section, there 1s only one situation
whlch has the potential to 1impaclL the free passage of caribou. The
requisite elements of thls potential lmpact situatlon are the simultaneous
occurrence of 1)} a pipeline, 2} adjacent to a road with traffic levels in
excess of 360 vehicle passes/day, and 3) carlbou during the mosquito
season, approximately the first three weeks of July.

Mitigation measures would include any action that would result in
precluding the simultaneous occurrence of the three requisite elements for
the potential impact sltuatlon. Examples of such measures include, but are
not llmited to: separation of the rcad and pipeline, traffic controls,
gravel ramps, and facility siting considerations.

The temporary high traffic levels necessarily assocciated wilth major gravel
construction operatlons represents a speclal case for which the traffic
level limit 1s not directly applicable. RAlthough there 1is no plpeline when
the hligh traffic levels occur, leglcally, a steady flow of trafflc such as
that required to conslruct major gravel project facilities could
potentlally affect caribou crossing success. This situatlon occurs only
during the mosquito season--July--in 1985, since the facilities will, for
the most part, be substantially completed prior to the 1986 gravel season.,
Purther mitigation for this situation would linclude, but not be limited to,
the locatlon of the gravel source and project faclilities such that
encounters with caribou movement zones are minlmized.
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TABLE 3

SUMMARY OF INDUSTRY-SPONSORED CARIBOU RESPARCH TN NORTHERN ALASKA

Prudhoe Bay Unit Funding:

Fancy et al. 1981 cCaribou movements at Drill Sites 16 and 17

Fancy 1982a Second year of caribou movements at Drill Sites 16
and 17

Fancy 1982b Influence of insects on carlbou behavior

Fancy 1983 Movements and activitles of carlbou near drilling
sites—--publication of 1981-82 work.

Gavin 1977 Caribou migratlens and patterns

Gavin 1978 Caribou migratlons and patterns

Gavin 1979 Wildlife of the North Slope, A Ten-Year Study

Gavin and

Chamberlain 1979 Caribou migratlons and population patterns

Curatolo 1983 synthesis of caribou research and 1982 work on
Elleen West End caribou movements and behavior

Curatolo 1984 Caribou responses to pipelines Iin and near the

Eileen West End

Kuparuk Unilt Punding:

Curatolo and
Murphy 1983 Caribou responses to plpeline/rocad complex in

Kuparuk
Curatolo
et al. 1982 Caribou responses to pipeline/road complex in
Kuparuk
Robus 1982 caribou movements and responses near CPF2

Truett et al. 1982 Literature synthesls for Kuparuk

Endicott Unit Funding:

Fancy and
Wright 1982 Caribou investigations 1n the Sagavanirktok River

delta area

Lisburne Development Area Cost—Sharing Group:

Woodward-Clyde
Consultants 1984 1983 Lisburne EBnvironmental Studiles

Individual Company Funding Participation:

Banfleld
et al. 1981 Caribou Rdvlsory Panel Assessment of Issues
Robus et al. 1983 caribou in the KXuparuk: overview of biology,
research and interactlons with development
Carruthers 1983 Interaction of cCentral Arctlc and wWestern Arctic
herds on wintering.grounds
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TABLE 3 Cont'd.

Company Support of ADF&G research:

Cameron and

vhitten 1979 carlibou distrlbutlon and movements in Kuparuk
Cameron et al. 1981 caribou aistribution and movements In Kuparuk
Cameron and

Whitten 1980 cCaribou distribution and movements in Kuparuk

Alyeska Pipeline Service Company:

Child 1973 carlbou reactions to slmulated pipelines and
: crossings
Renewable '
Resources 1982 Distribution, movements and behavior 1n relation to
Trans-Rlaska Plpeline
Renewable
Resources 1983 Distribution, movements and behavior in relation to

Trans-Rlaska Plpeline

There 1is c¢urrent research being conducted in the Kuparuk o0ilfield
funded by the Kuparuk Unit Owners, and research at the population level
being funded by Alyeska, Sohlo, Exxon, Chevron, Conoco and ARCO.
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EVALUATION OF THE PROPOSED PROJECT
REGARDING POTENTIAL IMPACTS TO CARIBOU

The Endicott Project, as proposed, effectlvely responds to .resource
agencles' concerns for mitigation of potentlal impacts to free passage of
caribou. Close evaluation of the various aspects of the project 1in
conjunction with knowledge of the requisite impact elements reveal several
mitigation measures inherent in the proposed proilect.

The general information from Woodward—-Clyde (1983) illustrated in Figure 8
was transferred onto a map of the proposed Endlcott onshore plpeline/road
corrldor and is Included as Flgure 14. 1It is readlly evident from Figure
14 that the major movement corridor of the east (main) channel and the two
areas of repeated caribou use will be unaffected by the proposed
pipeline/road corridor and the high levels of construction related
traffic. The movement corrlidor and repeated use areas are well south and
east of the proposed pipeline/road corridor. Therefore, this evaluation
will focus on the major movement corrldor related to the west channel.

As discussed in the sectlon on project detalls, the construction trafflc
levels and elevated plpellne do not occur slmultaneously. Pipeline
construction 1is not 1nitiated wuntll after the gravel construction 1is
completed (Table 1). This scheduling feature of the project has the effect
of separating the pipeline from the trafflc--1n this case it 1s a temporal
separatlon which accomplishes the mitlgation goal. The exlstence of the
plpeline occurs during operational levels of traffic. As shown in Table 2,
the projected operational traffic level of 96 vehicle passes/day 1s well
within the current agency accepted limit of 360 vehicle passes/day. In
other words, durlng operation, there is a pipeline, but traffic levels are
not high enough to result in a potentlal lmpact situation. The plpellne
will be a minimum of 5-ft high which is suffliclient for free caribou passage,.

There are several f[eatures of the Endicott Project which possess mltigative
value regarding potentlal carlbou lmpacts. For example, the plpeline will
be constructed during the winter and 1t will be constructed from an ice
road, rather than a gravel pad; the road/pipeline corridor is parallel to
the major caribou movement corridors mininizing the potential encounters
between caribou and the road/plpeline. The 11 mitigation features of the
proposed project are briefly described below.

Mitigation Features of Proposed Project

These mitlgatlon features, Iitemlzed In Table 4, are conslstent with the
management recommendatlions and currently accepted mitigation practices of
the Alaska Department of Flsh and Game.

0 5-Ft Minimum Pipeline Helght: Thls responds to the agency recommendatlon
that plpelines be elevated sufficient height at the Vertical Support
Members (VSM) to facllitate free passage of carlbou. It has been
demconstrated by studles in the Kuparuk Ollfield that a 5 ft height 1is
sufficent for this purpose (Curatole et al. 1982, Curatclo and Murphy
1983}, .
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o Temporal Separation of the Road (Traffic) and Pipeline: As discussed in
the Project Descriptlon section, the highest levels of traffic are

associated with gravel construction (Table 2). The gravel construction
operations occur, and are completed, prior to the exlslLence of the
pipeline. BAs discussed In the Results of Research section of this
document, 1t is only the combinatlon of a road with heavy traffic and an
assoclated elevated plpeline which has the capabllity of reducing caribou
crossing success. These "requisite elements for impact™ do not occur
slmultaneously and are effectively mitlgated by the project schedule
(Table 1).

o Operational Traffic Levels well Within Acceptable Levels: BAs indicated
In the Project Description section, the traffic levels during the
operational phase are projected te be at about 96 vehicle passes/day.
This 1s well below the levels currently established by researchers, and
agreed to by the Alaska Department of Fish and Game and the U.S5. Flsh and
Wwildlife Service, of 360 vehlcle passes/day, for which there an
apprecliable decrease In caribou crossing success. Therefore, during
project operatlon, the traffic levels will not be such that caribou
crossing 1s a concern.

o Winter Construction of Pipeline: Construction of the pipellne during the
winter will reduce the 1level of activity that occurs during the summer
when carlbou are in the wvicinlity of the proposed project. Seasonal
restrictions on actlvitles have long been an accepted mitigation practice
by the resource agencies.

o Construction of Pipeline from JIce Road: Winter construction cof the
plpeline allows FEor it to be built from an ice road, instead of a gravel
work pad. This wlll reduce the amount of gravel to be placed, and
thereby mitlgates for the dlrect loss of carlbou habltat. AaAdditionally,
construction from an lce road will minimize the "complexity”™ of the
linear structure by eliminating the additlonal gravel work pad, and may
be less disturbing to caribou than a plpeline, work pad and access road.

o Orientation of Road/Pipeline cCorridor Parallel to Major Movements: The
most frequent caribou encounters wilth areas of development occur durlng
the mosquito season when caribou movements are generally in a north-south
pattern requlated by insect levels. Therefore, 1t has been suggested by
the regulatory agencies and researchers that alignment of corrldors
parallel to the major dlrection of movements will minimize the occurrence
of caribou/corridor encounters. The proposed Endicott Route is parallel
to the major movement =zones, thereby having mitlgative value. For
example, the alignment of the proposed plpeline/road corridor between the
east and west channels precludes encounters wlth the major caribou
movement corridor in the east (main) river channel.

o Spatlal Separation of Road and Pilpeline 1n vicinity of DS 9: Spatial
separation of the "requisite impact elements" mitlgates for impacts to
crossing success and has been recommended by resource agencles and
researchers as an alternative mitligation strategy. In the vicinity of DS
9, the plpeline diverges from the existing road system and heads north to
cross the existing pipeline bridge (Fiqure 14). Additionally, the
plpeline will be from 50 to 200-ft to the south and/or east of the road
for 1ts entire length through the delta. Since there is no information
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regarding the spatlal separation which mitlgates for passage, it 1is
possible that this may have some mitigative benefit.

o Crossings Bxtended Over Existing Right-of-Way With Crossings: where the
new pipeline parallels existing lines, it will run at the helight of the
exlsting pipeline and wlll have existing crossings extended to cover the
new pipeline. Ramps have been an accepted mitlgative practice within the
oilfields where pipeline helghts are less than the 5 ft minimum, or where
traffic levels exceed acceptable limits.

0 Gravel Source Rast of Major Movement Zone: The primary potential gravel
source 1s Exxon Plt #1 (Fiqure 14) which is located east of the major
movement 2zone assoclated with the western channel of the Sagavanirktok
Rlver. This means that the construction levels of traffic--which will be
to the east of the mine site--will also be to the east of a major
movement zone. This offers mitigative value for the special case
regarding the high levels of construction traffic reguired for major
gravel facilitles,

o Main Construction Camp Relocated on Main Productien Island: The main
construction camp has been relocated from the delta to the main
production 1sland. Thils results in less gravel placement, mitigating for
the direct loss of caribou habltat. Additionally, 1t results in reduced
levels of activity 1n the delta which has mitlgative value in terms of
resource agency CONCEINns, '

o Road/Pipeline Corridor North and West of Two Areas of Repeated Use: The
1983 research in the Sagavanirktok River Delta lndicated that there are
two zones Iin the vicinity of the eastern channel of the river that are
repeatedly used by caribou. The proposed road/pipellne corridor ls north
and west of these two major use areas. The Foggy Island Bay area of the
delta appears to be particularly frequented for 1nsect relief which may
be in part to the orientation of the coastline parallel to the prevalling
winds (Woodward-Clyde 1983).

The agency concerns for caribou, including the concern for free passage to
important habltats, are acknowledged. There are several features of the
Endicott Project which effectlvely respond to these concerns, most notably
the schedule consideration which precludes the simultaneous occurrence of
the "requlisite Impact elements"--that is, when the plpeline 1ls present,
operatlonal levels of traffic will be well below those which result in
reduced caribou crossing success. Additionally, there are several other
features of the project which have mitlgative value regarding potential
caribou impacts, including the 1location of the proposed pilpeline/road
corridor and primary gravel source which will, for the most part, avoid the
areas of repeated caribou use and major caribou movement zones (Table 4).

It 1s concluded, based on the results presented in this assessment, that
the Endicott Project as proposed effectively mltigates for the resource
agency concerns ln a manner conslistent with accepted mltigatlon strategiles,
and provides for free passage of caribou in the project area, It is
therefore the conclusion of this evaluatlon that, 1n the absence of new
informatlon regarding caribou movements and behavior or a major change in
the proposed Endicott Project affecting caribou, no additional actlons are
necessary for caribou mitlgatlon.
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TABLE 4

MITIGATION FEARTURES OF THE PROPOSED PROJECT
5-FPt Minimum Pipeline Height
Temporal Separation of the Road (Traffic) and Plpeline
Operatlonal Traffic Levels Well Within Acceptable Levels
Winter Construction of Pipeline
Construction of Pipeline from Ice Road
Orientation of Road/Plpeline Corridor Parallel to Major Movements
Spatial Separatlon of Rocad and Pipeline in vicinity of DS 9
Crossings Extended Over Existing Right-of-Way With Crossings
Gravel Source East of Major Movement Zone
Main Construction Camp Relocated on Maln Production Island

Road/Pipeline Corridor North and West of Two Areas of Repeated Use
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