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IE-I and Social Research

A Hilcorp presence in the Arctichackground

A Environmental and social research projects
I Permitdriven, voluntary, irkkind support

A Successes and challenges

A Ideas for the future of O&G industsupported
research in the arctic



a LLC In the Arctic

A November 2014 Hilcorp purchased BP Alasis®ts:

I Milne Point Unit

I Northstar Island

I Endicott Main Production Island and Satellite Drilling Island
I Liberty Development Project
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I E -riven Studies

A Environmentamonitoring studies mandated
by operating permits
I Northstar Acoustic Monitoring
I Endicott Nearshore Fish Monitoring
I Endicott Lagoon Bathymetry Study
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FIGURE 2.1. Locations of offshore and near-island DASARs with respect to Northstar
Island, Aug.—Sept. 2015. Two DASARs were deployed at location C and three at the
near-island location just north of Northstar (see Fig. 2.2). For comparison, DASAR
locations used in prior monitoring years are also shown.




I E -Acoustic Monitoring

A Eve

ry fall acoustic recorders are deployed near

the Northstar productionsland
A Original design included a large array of recorder
A Currently recorders deployed in two locations
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pproximately 450 meters (1500 seaward of the
and: records island sounds

pproximately 15 kilometers (9 miles) seaward of the

and, records bowhead whale calls as they pass eas

to west during fall whale migration

A Presence of seals around Northstar is also
recorded by daily observations from the island



coustic Monitoring

General Trends Over 15 YeaZ)(01-2016)

Level of broadband sound®arshore (near the islan@nd offshore is
dominated by sound generated from sea state (wind and waaes)
by theI occurrence of transient highavel sound spikes from passing
vessels

Baseline broadband levels fluctuate approximately in parallel with
wind speed

Resultof seal monitoring suggegtat on-going Northstar activities
have nhomeasureable/detectableffect on seals

Acoustic datdrom 20012004 (full array) showshere were limited
but statistically detectable changes in the distribution of localized
bowhead whale calls in the southernmost part of the migration
corridor during periods with relatively noisy island operations*

A similar analysis of cdfication data from 2009 did not identify a
consistent relationship between offshore distance of bowhead whale
calls and Northstar sound, possibly because of confounding by
reactions of bowhead whales to sound pulses received from a seismic
survey that was ongoing far to the east in 2009

* The change in call detection could be the result of whales deflecting away from the island, the nearest whales merely trezlucailing rates (and not deflecting) in response to increased
sounds, or both in combination. The effect might also be at least partly related to changes in whale headings, giverdresidfience of directionality in bowhead whale calls



igration Study
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IE-iSh Migration Study

A Annual surveys sinck985

A Originally designed to assess effect of Endicott
causeway on fish migration

A Early data showed there was likely restriction of
fish migration

A As a result, breaches with bridges were installed
In the causeway

A Changes in fish counts were seen immediately
following installation of breaches

A Oneof the most comprehensive and continuous
databases on nearshore Arctic fishes



IE-ish Migration Study

A General Trends over 30+ years

I Much variability over the years in catch per unit effort
(CPUE, I1.e., number of fish counted in nets each day durin
open water season)

I No detectable effect of Endicott Causeway on fish
migration after breaches installed

I Wind-drivencurrents effect youngf-the-year (YOY)
recruitment ofQaaktag(Arctic Cisch which is an
Important subsistence species for the village of Nuigsut

I No detectable gross changes of fish communities from
expansion of Endicott satellite drilling island (SDI) in 2009
(analysis of Endicott Lagoon bathymetry study is a separat
project)



Researchers catch and
measure some young
Qaaktaq each summer.

Fish grow for 6 to 7 BEASUEZORT

years in the Colville

and nearby waters.
\ \ — Adult
i <—Juvenile

-~ T

= r' N
Nujgsut S

Prudhoe

Nuiqgsut fishers
catch older
Qaaktaq each
winter.

h Migration Study

Young Qaaktaq move
west when winds blow
from the east.
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athymetry Study

A Endicott Lagoon Bathymetry
and Geomorphology

I Required every 5 years to

Bathymetry & Geomorphology

study for the area surrounding the

Endicott Causeway & Lagoon
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This map is not to be considered a Survey product,
nor is it appropriate for navigational purposes.
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assessong term effectof the
Endicottcauseway

Monitors sedimentatiorand
erosionrates in the Endicott
Lagoon

Compares bathymetric data
and aerial photography at ~5
year intervals
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A General trends 1989010

A General trends 2012015

n Bathymetry Study
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Constructionof the Endicoticausewayn BARY i Engineering
1986 created a relatively quiescent
hydrodynamic environment in the \

northwest section of the Endicoltagoon
resulting in increased sedimentation rates

Some areas of increased erosion were
noted near the inner breach in the
causeway
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Reduction in the sedimentation rate in the
northwest section relative to 1989010

but increase in rate in some areas of the
lower section
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A Subsistence whaling survey at Cross Island

I Since about 1986, Village of Nuiqgsut travels to Cross Island
fall to harvest their subsistence quota of bowhead whales



