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Chapter 5. CUMULATIVE EFFECTS

5.1. Introduction

This chapter analyzes the potential cumulative impacts of Lease Sale 244. A cumulative impact is
defined by NEPA regulations as “the impact on the environment which results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency (Federal or non-federal) or person undertakes such other actions.
Cumulative impacts can result from individually minor but collectively significant actions taking
place over a period of time” (40 CFR 1508.7).

Cumulative impacts are assessed by determining the incremental impact of a proposed action when
added to the effects of past, present, and reasonably foreseeable future activities in the vicinity of the
project. The ultimate goal of identifying potential cumulative effects is to provide for informed
decisions that consider the total effects (direct, indirect, and cumulative) of the project alternatives.
As suggested by the CEQ handbook “Considering Cumulative Effects Under the National
Environmental Policy Act” (CEQ, 1997b), the following types of effects are considered in this
chapter:

e Additive — the sum total impact resulting from more than one action
¢ Countervailing — adverse impacts that are offset by beneficial impacts; and
e Synergistic — when the total impact is greater than the sum of the effects taken independently

Cumulative effects may result from the incremental accumulation of similar effects or the synergistic
interaction of different effects. Repeated actions may cause effects to build over time, or different
actions may produce effects that interact to produce cumulative impacts greater than (or less than) the
sum of the effects of the individual actions.

The cumulative analysis in this EIS focuses on the Proposed Action (Alternative 1). Cumulative
effects of the other action alternatives will be similar to the cumulative effects identified for the
Proposed Action, because all of the action alternatives are presumed to entail the same amount of oil
and gas activity. However, the analysis does not include instances where mitigations proposed in the
other action alternatives would serve to reduce potential cumulative impacts. The No Action
alternative does not require a separate cumulative effects analysis under NEPA, as the lease sale
would not be held and there would be no incremental contribution to the past, present, or reasonably
foreseeable future activities already described in this chapter.

To keep the cumulative analysis useful and manageable, the analysis focuses on activities that are
reasonably foreseeable, that overlap geographically with the proposed Lease Sale Area or other areas
affected by the Proposed Action, and that have effects of greatest concern.

5.1.1. Temporal and Geographic Scope of the Analysis

The first step in the cumulative effects analysis was to define the temporal and geographic scope.

A time period of 40 years was selected based on the E&D Scenario presented in Section 2.4. The
geographic scope focuses on the proposed Lease Sale Area for Lease Sale 244, which consists of the
northern portion of the Cook Inlet Planning Area, as shown in Chapter 2. However, the cumulative
effects analysis included all Federal and state waters and shorelines of Cook Inlet from Anchorage to
the southern entrances of Cook Inlet. This area was expanded for individual resources as appropriate
(e.g., to include towns, private lands, and communities, or to include the watershed for anadromous
fishes). For large spill impacts, the analysis considered the full range of waters, land segments (LSs),
grouped land segments (GLSs), and environmental resource areas (ERAS) estimated to be contacted
(1% chance or greater) by a large spill within 30 days from the Proposed Action (Appendix A).
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5.1.2. Past, Present, and Reasonably Foreseeable Activities

For the cumulative effects analysis, BOEM identified past, present, and reasonably foreseeable future
actions and their effects on the marine, coastal, and human environments. The locations of many of
these projects and activities are shown in Figure 5.1.2-1.The categories of activities considered for the
cumulative effects analysis are listed in Table 5.1.2-1 and described in subsequent sections.
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identified and considered these in the cumulative effects analysis.

Site-Specific Past, Present, and Reasonably Foreseeable Future Actions. BOEM

Oil and Gas Activities (Non-Lease Sale 244)




BOEM Lease Sale 244 Draft EIS

Table 5.1.2-1. Past, Present, and Reasonably Foreseeable Future Activity Categories Considered.

Category Description Past Present Future
Oil and gas activities Oil and Gas exploration, development, and production in X X X
(non-Lease Sale 244) state and Federal waters and state onshore
Renewable energy Fire Island Wind Project X X X
projects Turnagain Arm Tidal Energy Project

Chuitna Coal Project

Diamond Point Rock Quarry

Pebble Mine Port and Terminal

Donlin Gold Mine Proposed Natural Gas Pipeline

Mining projects

Marine transportation Shipping in Cook Inlet X X

Port expansion projects (Anchorage, Port MacKenzie)

Ports and terminals Routine port operations

AKORN Fiber Optic Cable

X

X

Knik Arm Crossing Project | Bridge construction near Anchorage -- - X
United Utilities Fiber Optic Cable X

Submarine cable projects

Permitted point-source discharges such as municipal

Wastewater discharges ; X X X
wastewater and seafood processing

Persistent contaminants | Contaminants such as PCBs and pesticides; floating X X X

and marine debris debris from ocean-based and land-based activities

D_redglng and marine Routine maintenance dredging of ports X X X

disposal

Military activities Joint Base Elmendorf-Richardson (JBER) X X X

Fishing activities Commercial, recreational and subsistence fishing X X X

Climate change Global changes due to GHG emissions X X X

Note: X = applicable during the time period; -- = not occurring during the time period.

5.1.2.1. Oil and Gas Activities (Non-Lease Sale 244)
Federal Waters

There have been five OCS lease sales in Cook Inlet. The most recent (Lease Sale 191) was held in
2004, with no bids received. Thirteen exploratory wells have been drilled in Cook Inlet OCS waters,
with no commercial discoveries. There are no existing OCS leases in this area. Exploration history is
discussed in Section 2.4.2.

Lease Sale 244 is the only OCS lease sale in Cook Inlet that is included in the OCS Oil and Gas
Leasing Program for 2012-2017 (USDOI, BOEM, 2012). The Five-Year Program for 2017-2022 is
currently in development (USDOI, BOEM, 2016) and will be finalized in 2017. The Proposed 2017-
2022 Program (PP) was made available for public comment on March 18, 2016 (81 FR 14881). The
PP schedules three potential lease sales off the coast of Alaska, and identifies one potential sale each
in the Beaufort Sea (2020), Cook Inlet (2021), and Chukchi Sea (2022) Planning Areas. The potential
Cook Inlet sale scheduled for 2021 is in a program area that includes only the northern portion of the
Cook Inlet OCS Planning Area. This program area is similar to the area identified in the Lease Sale
244 Area ID and analyzed under the Proposed Action here.

To inform the cumulative effects analysis, BOEM assumes that exploration, development, and
production could occur from a reasonably foreseeable future lease sale in the Cook Inlet Planning
Area. Based on the Area ID for Lease Sale 244, and the area identified in the 2017-2022 PP, BOEM
expects that this will be an area of focus in potential future lease sales.

State Waters and Onshore

Upper Cook Inlet is a mature basin with extensive exploration and development onshore and in state
waters over the past 50 years. Oil and gas discoveries in upper Cook Inlet cover an estimated
11,400 km? (4,400 mi®), and extend from Kachemak Bay north to the Susitna River. The area includes
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oil fields in offshore Cook Inlet, the west shore of Cook Inlet, and the western half of the Kenai
Peninsula (ADNR, 2009b).

As of December 2013, a total of 1,106 wells had been drilled in the course of exploration and
development activities in Cook Inlet state lands and waters, of which 433 are classified as plugged
and abandoned. An additional 22 new wells were drilled by Hilcorp Alaska, LLC in 2014 (AOGA,
2015). Commercial production of oil and gas has occurred from approximately 41,644 ha (102,903
ac) in the area. Approximately 40,234 line km (25,000 line mi) of 2D seismic surveys and 3,367 km?
(1,300 mi?) of 3D seismic surveys have been performed (ADNR, 2015a).

Leasing and Exploration Licensing

As of December 2013, approximately 0.45 million ha (1.1 million ac) were under lease from the State
of Alaska in the Cook Inlet area, including 175,563 ha (428,884 ac) onshore and 281,885 ha

(696,552 ac) offshore (ADNR, 2015a). The State of Alaska’s Five Year Program for 2015 through
2019 proposed one sale annually in the Cook Inlet Areawide sale area (ADNR, 2015f), the most
recent of which was held in May 2015 (ADNR, 2015g). The 2016 lease sale was scheduled for May
4, 2016 but was cancelled because no bids were received (Earl, 2016).

The 2015-2019 Cook Inlet Areawide lease sale area (Figure 5.1.2-2) includes state waters and
submerged lands in upper Cook Inlet as well as extensive state-owned uplands. The sale area is
approximately 1.7 million ha (4.2 million ac), divided into 815 tracts ranging from 259 to 2,331 ha
(640 to 5,760 ac) (ADNR, 2016b). The Cook Inlet 2014 Areawide sale resulted in leasing of 32 tracts,
totaling 33,800 ha (83,521 ac)(ADNR, 2014i). The 2015 Cook Inlet Areawide sale resulted in leasing
of 7 tracts totaling 9,632 ha (23,800 ac)(ADNR, 2015g).

In 2014, the State of Alaska issued an exploration license in southwest Cook Inlet covering an area of
approximately 68,400 ha (169,000 ac) (ADNR, 2014a) (Figure 5.1.2-3). The exploration license
issued to Cook Inlet Energy LLC carries a primary license term of 4 years and is adjacent to the
proposed Lease Sale Area for Lease Sale 244.

5-4 Oil and Gas Activities (Non-Lease Sale 244)
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Figure 5.1.2-2. Alaska Department of Natural Resources Cook Inlet Area-Wide Lease
Sale Area. Includes State Waters and Submerged Lands in Upper Cook Inlet as well as
Extensive State-Owned Uplands.
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Figure 5.1.2-3. State-Issued Exploration License in Southwest Cook Inlet. License covers an

area of approximately 68,390 hectares (ha) (169,000 acres (ac)) (ADNR, 2014a).

Existing Infrastructure

There are approximately 30 active oil and gas units in the Cook Inlet region (ADNR, 2015a, 2016b).
Active state units include Cosmopolitan, Ninilchik, Redoubt, South Middle Ground Shoal, Kitchen
Lights, Trading Bay, Granite Point, West MacArthur River, North Cook Inlet, Beluga River, Nicolai

Creek, and Stump Lake (Figure 5.1.2-4).
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Existing infrastructure in upper Cook Inlet includes 17 offshore platforms in state waters, associated
oil and gas pipelines, and onshore processing and support facilities (AOGA, 2015; Crowley
Solutions, 2015). As of December 2013 there were approximately 365 km (227 mi) of undersea
pipelines in Cook Inlet, including 126 km (78 mi) of oil pipelines and 240 km (149 mi) of gas
pipelines (ADNR, 2015a) (Figure 5.1.2-5). An additional 16 mi of subsea gas pipeline was installed
in summer 2015 at the Kitchen Lights Unit (Crowley Solutions, 2015). Crude oil production is
handled through the Trading Bay Production Facility, located on the west side of Cook Inlet, which
pipes crude oil to the Drift River Oil Terminal. Almost all Drift River crude oil is transported across
Cook Inlet by tankers to the Tesoro Refinery in Nikiski and is consumed within Alaska. The Tesoro
Refinery produces gasoline and gasoline blendstocks, jet fuel, diesel fuel, heavy fuel oils, propane,
and asphalt.

Jet fuel, gasoline, and diesel are transported to the Port of Anchorage and the Anchorage International
Airport through a common-carrier pipeline (AOGA, 2015). Crude oil is delivered by double-hulled
tankers through Cook Inlet and by pipeline from Cook Inlet and the Kenai Peninsula. The refinery
also supplies Tesoro’s network of gas stations throughout Alaska. Natural gas is processed through
several plants in Nikiski and transported by pipeline to Anchorage or Girdwood for domestic
consumption, or processed at the Kenai LNG plant and exported to Japan (ADNR, 2015a).

Present and Reasonably Foreseeable Future Activities

The Cook Inlet basin has produced 8,308 Bcf of gas and 1.35 Bbbl of oil as of December 31, 2014
(the most recent date for which data are available), and the ADNR Division of Oil & Gas estimates
there is approximately 1,183 Bcf of proved and probable gas reserves remaining, excluding possible
reserves and contingent resources (e.g., discovered undeveloped fields such as Kitchen Lights and
Cosmopolitan) (Munisteri, Burdick, and Hartz, 2015). Activities have increased since 2010 when
Alaska passed the Cook Inlet Recovery Act, expanding the capital credits available to Cook Inlet
producers and clearing the way for the construction of a natural gas storage facility. As large
companies moved out of Alaska, smaller independent companies moved in and began operating.
These companies drilled new wells and upgraded their newly acquired platforms (AOGA, 2015).
Since the revitalization effort began, there has been an 80% increase in Cook Inlet oil production
(AOGA, 2015). Figure 5.1.2-6 highlights past, present, and reasonably foreseeable future oil and gas
activities in Cook Inlet state waters as of November 2015. Selected projects are discussed in the
following subsections.

Cosmopolitan Unit

The Cosmopolitan Unit development is located on the Kenai Peninsula, offshore and north of Anchor
Point, and covers approximately 5,837 ha (14,423 ac) of state lands within five state oil and gas
leases. The field was discovered in the 1960s and, following five previous producers, BlueCrest
acquired the leases in 2012-2014 (ADNR, 2015b). On June 26, 2015 the ADNR Division of QOil and
Gas approved, in part, a proposed Cosmopolitan Unit Formation submitted by BlueCrest (ADNR,
2015b).

As part of its application for unit formation, BlueCrest submitted a unit Plan of Development (Initial
POD) discussing proposed activities from September 2014 through December 2015, which included
seven offshore state leases and development of two state leases, drilling of one vertical well offshore
to delineate subsurface oil and gas zones (ADNR, 2015b). In its approval of the unit formation,
ADNR removed two of the offshore state leases and approved development plans through

December 31, 2015. Because the Initial POD did not describe development plans for the other leases
in the Cosmopolitan Unit beyond 2015, ADNR required a second POD to be submitted by October 2,
2015, with which BlueCrest complied via submission of a Lease Plan of Operations (ADNR, 2015b,
2015h). ADNR approved the second plan on February 6, 2015. Long-term plans include construction
of facilities (including processing facility, oil storage, seawater treatment plant, warehouse, office, a

5-8 Oil and Gas Activities (Non-Lease Sale 244)



BOEM Lease Sale 244 Draft EIS

50-man camp, and expansion of an existing on-shore production pad) and drilling up to 33 wells from
the pad (ADNR, 2015h). In March 2016, ADNR received an amendment application from BlueCrest
for the Cosmopolitan Unit Plan of Operations (ADNR, 2016c). The application proposes to drill at
total of four delineation wells (amended from three, the first well having been drilled in 2013).
Drilling would start with one well in 2016 and the remaining wells would be drilled by the end of
2018. Drilling of these exploration phase wells would be done using a jack-up rig (ADNR, 2016c¢;
NMFS, 2016). ADNR is in the process of considering this amendment (ADNR, 2016d). BlueCrest
struck first oil at the Cosmopolitan unit on March 31, 2016 (Chandler, 2016).

In April 2016, the Regulatory Commission of Alaska approved an expansion of Enstar Natural Gas
Company’s service area to include a natural gas pipeline connecting to the Cosmopolitan Unit. 3,283-
ft-long transmission gas line will connect the field’s onshore facilities to the closest point on Enstar’s
gas transmission pipeline network at Anchor Point (Bailey, 2016).

In October 2015 BlueCrest submitted an IHA application to NMFS for the drilling of up to three
wells at the Cosmopolitan Unit over the course of approximately 135 days. In their draft
environmental assessment NMFS determined that acoustic stimuli generated by rig towing, pipe
driving, and vertical seismic profiling would have the potential cause behavioral disturbances to
marine mammals in the proposed project area (NMFS, 2016). NMFS is in the process of developing a
proposed IHA for the BlueCrest application.
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Cook Inlet Oil and Gas Activity
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Kitchen Lights Unit

Kitchen Lights is a large gas field located northwest of Boulder Point, near Nikiski on the Kenai
Peninsula. Furie Operating Alaska, LLC (2015) is developing the Kitchen Lights Unit (KLU),
including an offshore “monopod” production platform installed in 2015 approximately 16 km (10 mi)
northwest of Boulder Point. A subsea pipeline carries gas from the platform to a shore-based facility
that processes Kitchen Lights gas. Utility-grade gas from the facility on the Kenai Peninsula is
delivered into a nearby section of the south-central Alaska gas transmission pipeline network (Bailey,
2015).

The Kitchen Lights field currently produces from a single well, the KLU No. 3 well that Furie drilled
in 2013. Furie has filed a new Plan of Operations with ADNR for the Kitchen Lights unit (Bailey,
2016b). The new plan indicates that the company anticipates drilling two gas field development wells
in 2016 and another two development wells during the period of April 2017 to October 2018 using a
jack-up rig that was delivered to Cook Inlet in 2016 (Bailey, 2016c). The plan also envisages the
completion of up to 10 exploration wells in the unit over the next five years, using the same rig
(Bailey, 2016b).

Ninilchik Unit

The Ninilchik unit follows the coastline in the area south of Kasilof in the southern Kenai Peninsula.
Chevron discovered a gas field in the Tyonek formation in the area in June 1961 (Lidji, 2015b).
Hilcorp Alaska, LLC acquired the Ninilchik unit in 2013 and drilled at least 10 exploration wells at
the unit between 2013 and 2014 (Lidji, 2016a). All of the surface locations for well drilling and other
activities are onshore. In December 2014, the ADNR Division of Oil & Gas approved a Unit Plan of
Operations application from Hilcorp Alaska, LLC to construct a new gravel pad, Blossom Pad, and an
access road within the Ninilchik Unit on the east side of Cook Inlet (ADNR, 2014h). In March and
June 2015, Hilcorp was issued drilling permits at two locations, and as of July 2015, Ninilchik had
produced 171.6 Bcf (Lidji, 2015b). While the 2015 drilling program proposed drilling three wells,
Hilcorp completed one well and partially completed another. Permitting issues delayed the
construction of a new pad from which the third well was to be drilled. Hilcorp has asked the state to
defer any contraction of leases at either the Deep Creek unit or the Ninilchik unit until 2017 as the
company works to continue, and in some cases finalize, exploration activities (Lidji, 2016a).

Deep Creek Unit

To date, all existing developments have occurred in the northern half of the Deep Creek unit. The
state believes the southern half could also contain considerable resources and has been trying to spur
exploration for many years (Lidji, 2016a).

Hilcorp acquired the unit in 2012 began permitting a pad and an accompanying four-well appraisal
program in June 2014 to target a shallow gas accumulation. By early 2015, the project had yet to
move into operation. In a 2015 plan of development, Hilcorp said it would extend the program. The
state deferred contraction until May 31, 2016, but only if Hilcorp completed the exploration project
during that time (Lidji, 2016a).

The state approved a plan of operations for the exploration well in November 2015 and CIRI
provided associated permits for operations on its land. But Hilcorp ultimately deferred the program,
“in part due to delays associated with permitting,” the company told state officials in a March 2016
plan of development.

“Hilcorp remains committed to building the road and pad required to drill the [exploration] well, but
cannot commit to drilling this exploratory prospect under the current economic and market climate,”
the company said the plan of development (Lidji, 2016a). The company asked the state and CIRI to
defer contraction until May 31, 2017.
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Instead of drilling, Hilcorp plans to commission a 2-D seismic survey in the southern end of the unit
for the second quarter of 2016. Combined with existing 3-D seismic, the survey could allow Hilcorp
identify other opportunities in the southern end of the unit (Lidji, 2016a).

With the exploration well on hold, Hilcorp instead spud the Happy Valley B-17 well in late
November 2015. The directional well started within the participating area but extended beyond its
northern boundary. The company expects the well to sustain commercial production, although final
testing and completion depends on administrative matters currently under review with the Alaska Oil
and Gas Conservation Commission. If the well is commercial, Hilcorp might drill a B-18 well to
further delineate the region (Lidji, 2016a).

Redoubt Unit

Pan American Petroleum Corp. discovered the Redoubt Shoal oil field in 1968 with the Redoubt
Shoal Unit No. 2 well. The unit includes the Osprey platform and the Kustatan production facilities.
The Redoubt unit and the platform were offline when Cook Inlet Energy LLC acquired the prospect
in 2009. The company brought the facilities back into production beginning in mid-2011and has been
focusing in recent years on maintenance and repair of existing facilities (Lidji, 2015b).

Cook Inlet Energy completed one side-tract well in September of 2015 approximately 2.5 miles
southwest of the Osprey platform. A well test confirmed the presence of oil. The company identified
two other oil-bearing fault blocks at the unit, although plans for delineating those Northern and
Southern blocks are vague and dependent on economics, according to the company, which hoped to
start drilling by April 2017 (Lidji, 2015b). However, in October 2015 Cook Inlet Energy LLC.’s
parent company, Miller Energy Resources Ltd., filed for reorganization with the U.S. Bankruptcy
Court of Alaska (Lidji, 2015b). The reorganization was accepted in February 2016, although Cook
Inlet Energy and its affiliated companies will continue to operate their fields (DeMarban, 2016a). No
further information is available. No further information is presently available on what, if any, impact
the reorganization may have on future exploration, development, and production of the Redoubt unit.

Trading Bay Unit, McArther River Field and North Trading Bay Unit

At the southern end of the west side of Cook Inlet, Hilcorp operates three offshore fields: the Trading
Bay unit and the nearby McArthur River field and the North Trading Bay unit. Hilcorp currently
manages Trading Bay and McArthur River through a single plan of development and appears to
desire even greater unity among the three offshore fields (Lidji, 2015b). Since acquiring these assets,
Hilcorp has been conducting reservoir engineering and geological studies to identify future
opportunities. This work is scheduled through 2017 (Lidji, 2015b).

The Trading Bay unit and McArthur River field are home to the Grayling, Dolly Varden and King
Salmon platforms - all named for types of fish common to Alaska waters. In 2014, Hilcorp
commissioned the built-for-purpose HAK No. 1 rig for these platforms (Lidji, 2015b). In March 2016
the Alaska Oil and Gas Conservation Commission (AOGCC) permitted development well A-27RD2
at the Trading Bay unit (AOGCC, 2016b).

In 2014, the company drilled one well at the McArthur River field. The company also performed 19
workover projects. In October 2014, Hilcorp drilled the A-31 exploration well from its Monopod
platform at the neighboring Trading Bay field. The well encountered “productive hydrocarbons” in
some zones (Lidji, 2015b).

The North Trading Bay unit has the Spark and Spurr platforms. Chevron discovered the accumulation
in the Hemlock and “G” formation participating area in 1965 with the Trading Bay No. 1A well and
brought the unit online in 1968. The platforms have been light-housed since in 1992, aside from an
attempt at gas production from Spark in 2007 (Lidji, 2015b).
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North Middle Ground Shoal Field, Middle Ground Shoal Field, and South
Middle Ground Shoal Field

In the center of the Cook Inlet, Hilcorp operates three neighboring and related offshore fields: North
Middle Ground Shoal and its Baker platform, South Middle Ground Shoal and its Dillon platform and
Middle Ground Shoal and its “A” and “C” platforms (Lidji, 2015b). Hilcorp purchased the fields from
XTO in 2015.

The state approved a plan in 2012 for abandoning the lighthoused Baker platform at North Middle
Ground Shoal, but Hilcorp amended the plan later in the year. The company had decided to reactivate
the platform for gas exploration. A workover program in 2013 returned the existing BA-14 well to
production. Now, the well provides fuel gas to the Middle Ground Shoal field (Lidji, 2015b).

Middle Ground Shoal was the first offshore oil completion in Alaska, according to the American
Association of Petroleum Geologists. Shell Oil discovered Middle Ground Shoal in 1963. By the time
Shell sold the field to XTO-predecessor Cross Timbers Qil Company production was already
decreasing. However Middle Ground Shoal remains important economically. The field accounts for
approximately one-eighth of total Cook Inlet oil production (Lidji, 2015b).

Although Hilcorp neither drilled nor worked over any wells at North Middle Ground Shoal in 2014
and 2015, the company completed a reservoir study in 2014 to determine the future of oil production
at the field. The company is in the early stages of planning a seven-well workover program that
would finish by the end of 2016.

Previous operator Unocal decommissioned the Dillon platform at the South Middle Ground Shoal
unit in 2003. Hilcorp has been undertaking a multiyear study to evaluate the possibility of reactivating
the platform in mid-2018, pushed back from a prior deadline of mid-2016. The delay would allow
Hilcorp to complete its activities at North Middle Ground Shoal. The study includes re-mapping
relevant horizons, compiling well histories, building reservoir simulation models and potentially
shooting a 3-D seismic survey. Hilcorp performed no drilling or well work in 2014 and 2015 (Lidji,
2015b).

Granite Point Unit

Mobil Oil Corp. discovered the offshore Granite Point oil field in 1965. The following year, the
company installed three platforms - from south to north Granite Point. Sustained production began in
1967. Since acquiring the Granite Point unit Hilcorp has been working over wells from the three
existing platforms (Lidji, 2015b).

Beluga River Unit

ConocoPhillips became operator of the Beluga River field in 1986 and owned a 33 percent working
interest ownership in the field, alongside independent producer Hilcorp Alaska LLC and utility
Anchorage Municipal Light & Power (Lidji, 2015b).

ConocoPhillips conducted an expensive development campaign at the field between 2008 and 2012.
The program included drilling six wells and upgrading compression in an attempt to improve
deliverability. The company appears to be done drilling new wells for the time being and is focusing
on smaller maintenance activities to improve performance. Through 2014, Beluga River had 14
producing wells (one less than in 2013), 10 shut-in wells (one more than in 2013) and two disposal
wells (Lidji, 2015b).

In April 2016, the Regulatory Commission of Alaska approved the purchase by electricity utilities
Municipal Light & Power and Chugach Electric Association of ConocoPhillips’ one-third share of the
Beluga River field (Bailey, 2016a).
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Nicolai Creek Unit

Aurora Gas, LLC brought the Nicolai Creek No. 11 well online in late 2009 and drilled the Nicolai
Creek No. 10 well in 2011 (Lidji, 2015b). The results of those wells prompted Aurora to drill the
Nicolai Creek No. 13 and No. 14 wells in August and July 2013, respectively. Based on the previous
wells, the company had expected those two wells to yield an average production bump of 3 million
cubic feet per day, according to Aurora Gas President Ed Jones, but “neither of the development wells
resulted in commercially viable accumulations of hydrocarbons and were plugged and abandoned,”
according to a plan of development for the year ending in October 2014 (Lidji, 2015b).

In its 2015 plan of development, Aurora proposed drilling a Nicolai Creek No. 12 well to gather more
information about deeper sands encountered in the No. 10 well but AOGCC records through May
2016 show no permit for the well (AOGCC, 2016a, 2016b; Lidji, 2015b).

Kasilof Unit

Marathon Qil Co. brought the Kasilof unit into production in November 2006, using a 17,000-ft
extended reach dual-lateral well drilled from an onshore pad. After initial drilling proved the
producing area to be smaller than expected, Marathon requested a major contraction at the unit, to
329 ac down from 13,289 ac (Lidji, 2015b).

Of the three wells in the Kasilof participating area - Kasilof No. 1, Kasilof South No. 1 and KAS-1 -
only the seasonally produced KAS-1 has ever been reliably productive.

After suspending operations at Kasilof in 2013 and 2014, Hilcorp had committed to either return the
dormant unit to production or relinquish it. As of March 2016, the company plans to relinquish the
unit by May 31, 2016 (Lidji, 2015b).

Exploration Seismic Surveys

SAEXxploration, Inc. (SAE) has proposed to conduct 3D OBN seismic surveys over several years in
state and Federal waters in Cook Inlet. The survey area is divided into two units (upper and lower
Cook Inlet). The total potential survey area is 3,934 km? (1,519 mi®); however, only a portion
(currently unspecified) of this area will be surveyed — no more than 777 km? (300 mi®) in a given
year.

In January 2015, SAE (2015) submitted an IHA application to NMFS for a 2015 survey covering a
period of 160 days. The exact location of the 2015 survey was not specified; the coverage during each
year’s survey depends on the data acquisition needs of SAE’s clients. NMFS (2015b) prepared an EA
and issued an IHA covering the period between May 13, 2015 and May 12, 2016 (80 FR 29162,

May 20, 2015).

In October 2015, SAE submitted an IHA application to NMFS for a similar survey proposed for the
months of March through December 2016. In their draft environmental assessment NMFS determined
that acoustic stimuli generated by seismic airguns would be a primary potential cause of behavioral
disturbances to marine mammals in the proposed project area (NMFS, 2016). NMFS is in the process
of developing a proposed IHA for the SAE application.

ExxonMobil Geophysical and Geotechnical Survey

In 2015, ExxonMobil Alaska LNG LLC (EMALL) conducted a geophysical and geotechnical survey
in Cook Inlet to investigate the technical suitability of a pipeline corridor across Cook Inlet and
potential marine terminal locations near Nikiski. The proposed activity occurred over 84 days during
the open water season after August 14, 2015. On August 21, 2015, NMFS issued an IHA for the
survey (80 FR 50990, August 21, 2015). The following specific aspects of the proposed activities
were determined to likely result in the take of marine mammals: use of a seismic airgun, subbottom
profiler (compressed high-intensity radiated pulse (CHIRP) and boomer), and possibly a vibracore. In
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October 2015 EMALL submitted an application for an IHA for the taking of marine mammals
incidental to a similar geotechnical and geophysical survey proposed to occur over 102 days between
March 2016 and November 2016 (81 FR 6375, February 5, 2016). On February 5, 2016, NMFS
published a proposed IHA for public comment. A final IHA has not been published to date.

Cook Inlet Natural Gas Storage Alaska

In an effort to stabilize production and supply, Alaska authorized the framework for a natural gas
storage facility in Cook Inlet (AOGA, 2015). The Cook Inlet Natural Gas Storage Alaska (CINGSA)
is Alaska’s first commercial underground storage facility that can be filled when production is high,
and drawn down when peak commercial energy demands hit. Construction on five horizontal wells
was completed in December 2011; the first gas injections took place in April 2012, and the first gas
withdrawals occurred in November 2012 (CINGSA, 2012). Four utility companies currently use the
facility for storage: ENSTAR, which owns 46% of the 18 billion cubic feet of gas in the CINGSA
reservoir, Chugach Electric Company, which owns 10.5%, Anchorage Municipal Light & Power,
which owns 8.3%, and Homer Electric Association, which owns 0.694% (Boettger, 2015). While
drilling in 2012 to add storage space to its reservoir, CINGSA unexpectedly broke into a previously
unknown sealed well from which 14.6 Bcf of gas leaked into the existing reservoir (Boettger, 2015).
In December 2015 the Regulatory Commission of Alaska ruled that the profits from the sale of 2 Bcf
of the unexpectedly discovered gals will be shared according to the percentage of the gas that each
company owns in the facility (Boettger, 2015). CINGSA expects the storage facility to have an
operational life of 30 years (Boettger, 2015).

Alaska LNG Project

The Alaska LNG Project is an industry proposal to build an 800-mi long gas pipeline to transport gas
from the Alaska North Slope to Cook Inlet, where it would be processed at a proposed liquefaction
plant in Nikiski (Alaska LNG, 2015). Up to 20 million mt of LNG could be exported annually under
an Energy Department license that has been issued (Platts, 2016). In March 2015, the FERC issued a
Notice of Intent to prepare an EIS for the project. In March 2016, the Alaska LNG project announced
that it would delay filing its formal application with FERC until mid-November 2016 (Platts, 2016).
Presently, preliminary front-end engineering and design work are expected to be complete by the end
of 2016 with a front-end engineering and design decision in 2017 and final investment decision in
2019 or 2020 (Platts, 2016). Because the project is in the early stages of the permitting process and
environmental analysis has not yet begun, it is considered not reasonably foreseeable and will not be
included in the cumulative analysis.

5.1.2.2. Renewable Energy Projects

Renewable energy projects include the Fire Island Wind project and two tidal energy projects in
development.

Fire Island Wind Project

Fire Island Wind LLC (2015) owns and has operated a 17.6-megawatt (MW) wind turbine project on
Fire Island since 2012, 4.8 km (3 mi) off the coast of Anchorage, Alaska. An underwater transmission
line connects the wind farm to the Anchorage power grid. Currently, the 11 wind turbines located on
Fire Island have the capacity to power approximately 6,500 homes. Fire Island Wind has the capacity
to expand to a total of 33 turbines with a generation capacity of 52.8 MW (CIRI, 2016). Plans to
construct 11 additional wind turbines were put on hold in 2015 due to a lack of industry interest in
purchasing power from Fire Island Wind LLC (Caldwell, 2015).
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Tidal Energy Projects

With their large dynamic range, the tides in Cook Inlet could be an important renewable power source
for the region (Coil, Hoagland, and Higman, 2012). Studies currently are underway to quantify the
resource and identify the best locations. A pilot project, the Cook Inlet Tidal Energy Project near
Nikiski, is in the early stages of planning and development.

Turnagain Arm Tidal Energy Corporation (TATEC) (2012) proposes to build a 240-MW tidal power
plant in Cook Inlet with a potential for expansion to 1,200 MW. The proposed project would consist
of an 13-km (8-mi) long tidal fence between Fire Island and Point Possession, including twenty-four
10-MW turbines; a 3.2-km (2-mi) long, 1.6-km (1-mi) wide water storage tank attached to the tidal
fence; one control building/substation onshore near Anchorage and one near Point Possession; a 29-
km (18-mi) long submerged transmission line connecting the tidal fence to the existing Chugach
Electric Association substation at Point Woronzof in Anchorage; a new substation at Point
Possession; and a 45-km (28-mi) long above-ground transmission line running parallel to an

existing Homer Electric Association (HEA) transmission line corridor and extending from Point
Possession to the existing HEA Nikiski substation.

TATEC held a 3-year preliminary permit for the project site from 2010 to 2013, and FERC (2014a)
approved a 2-year continuation in February 2014, however, progress on the project has stalled due to
funding issues and the continuation has now expired. In 2015 the ADNR Division of Mining, Land
and Water closed TATEC’s permit application for performing study work (TATEC, 2015). TATEC’s
most recent progress report to FERC (for the period of August 1, 2015 through January 31, 2016)
indicates that if funding becomes available they will refile for a new preliminary permit with FERC
(TATEC, 2016).

5.1.2.3. Mining Projects

Four proposed mining projects are considered in the cumulative effects analysis: the Chuitna Coal
Project, the Diamond Point Rock Quarry, the Pebble Mine Port and Marine Terminal and the
proposed natural gas pipeline for the Donlin Gold Mine.

Chuitna Coal Project

The Chuitna Coal Project was originally proposed in the 1980s by PacRim Coal, LP (PRC) as a coal
export development, including an active coal mine combined with a new marine terminal to assist
export. The proposed project is located between Beluga and Tyonek on the northwest shore of Cook
Inlet. An EIS was prepared in the late 1980s to address environmental concerns under NEPA, but
construction of the project did not begin. Due to the delay in construction, and changes in regulatory
processes, the EPA determined that a supplemental EIS would be needed in 2006. The supplemental
EIS is in progress with a tentative publication date and the start of Draft Supplemental EIS public
review process of June 2016 (Chuitna Coal Project, 2016).

Diamond Point Rock Quarry

Diamond Point LLC has proposed to develop a granite quarry at Diamond Head, near the
convergence of the Cottonwood and Iliamna Bays on the western shore of Cook Inlet. The plan
includes extensive modification of the shoreline to construct a staging area and dock facility
(USFWS, 2012d). The project is not currently in active construction, but it is included in the
cumulative assessment as a reasonably foreseeable future development.

Pebble Mine Port and Marine Terminal

In 2011, the Pebble Partnership submitted plans for the development of a large-scale copper, gold,
and molybdenum mine at the Pebble Mine location in the Bristol Bay watershed west of Cook Inlet.
In addition to the mine, the proposed construction would include a new marine terminal and
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deepwater port on the shores of Iniskin Bay to facilitate the transportation of mine products. The
Pebble Limited Partnership (2011) prepared an environmental baseline document (EBD) to
characterize the physical, biological, and social environment associated with the project. In 2014, the
EPA proposed to restrict the use of certain waters in Bristol Bay for the disposal of dredged or fill
material associated with mining the Pebble deposit (EPA, 2014b). The Pebble Mine project is
currently on hold due to pending litigation, but it is included in the cumulative assessment as a
reasonably foreseeable future project.

Donlin Gold Mine Proposed Natural Gas Pipeline

Donlin Gold proposes to construct a 14-inch-diameter steel pipeline to transport natural gas
approximately 315 miles from an existing 20-inch gas pipeline tie-in near Beluga, Alaska, to the mine
site power plant. The pipeline would require one compressor station at Milepost (MP) 0.4. Except for
two above-ground fault crossings, each approximately 1,300 feet long, the pipeline would be buried
within a ROW of 51-foot width on BLM-managed lands and 50-foot distance elsewhere. The pipeline
would be designed to deliver up to 73 million standard cubic feet per day (MMscfd) of natural gas, at
a maximum allowable operating pressure (MAOP) of 1,480 pounds per square inch gauge (psig) for
30 years. Electrical power for the compressor station at MP 0.4 would be supplied by a 25-kilovolt
(kV) transmission line running north from the Beluga Power Plant to the metering station for
approximately 7.7 miles, then the short distance of approximately 0.4 miles northwest to the gas
compressor station at MP 0.4.

The USACE initiated the NEPA process for the proposed Donlin Gold Mine in December 2012. A
draft EIS was made available for public comment November 27, 2015 through April 30, 2016. The
USACE is currently in the process of producing a final EIS, which is anticipated to be published early
in 2017 (USACE, 2015).

5.1.2.4. Marine Transportation

As discussed in Section 3.4.3, Cook Inlet is a regional hub of marine transportation throughout the
year. Vessel types include cargo ships, tankers, tugs, cruise ships, commercial fishing boats, and
research vessels. Cook Inlet includes six deep-draft ports (Anchorage, Port MacKenzie, Nikiski
Industrial Facilities, Port of Homer, City of Seldovia, and Drift River Oil Terminal) and several light-
draft ports (e.g., Port Graham, Tyonek, Williamsport). The Port of Anchorage is the third largest port
in Alaska, is designated as a USDOD National Strategic Port, and provides services to approximately
75% of the total population of Alaska.

According to a 2012 study of vessel traffic in Cook Inlet, most vessel traffic moves along north-south
transit lines, with deep-draft vessels generally using the east side of the inlet (Cape International Inc.,
2012; Figure 3.4.3-1). Eighty percent of large ship operations were made by only 15 vessels that
regularly call at Homer, Nikiski, or Anchorage. Tankers occasionally transit east to west between
Nikiski and the Drift River Terminal Facility. OSVs account for much of the commercial large vessel
activity outside of the traditional north-south track lines. OSV track lines show an almost circular
pattern northwest of Nikiski. Commercial fishers and suppliers use cross-inlet traffic routes to reduce
travel distance from Cook Inlet locales to the Bristol Bay region. Landing craft and other small
vessels travel between Homer and Williamsport during the summer. Kachemak Bay is a frequent and
preferred port of refuge for ships and tugs during bad weather and had the highest level of traffic
activity in Cook Inlet in 2010 (Cape International Inc., 2012).

For the cumulative effects analysis, it is assumed that activity levels will remain flat or show only
moderate increases (1.5% to 2.5% annually) due to population growth and post-recession
improvements to the economy (Cape International Inc., 2012).
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5.1.2.5. Ports and Terminals

The largest port facilities in Cook Inlet are Anchorage, Port MacKenzie, Tyonek, Nikiski, Drift River,
Kenai, Anchor Point, and Homer. The Port of Anchorage, located along the lower Knik Arm, is a
deep-draft facility that accommodates barges and ships of all types (although cruise ships are
infrequent). It is the main port of entry for the south-central and interior regions of Alaska. Port
MacKenzie is a barge port located at the head of Cook Inlet along the Knik Arm across from the
Municipality of Alaska. Port MacKenzie completed the second phase of its development, which
includes a deep-draft marine port as discussed in a separate subsection later. The Tyonek/North
Foreland’s Dock is a light-draft port located on the west side of Cook Inlet.

The Nikiski industrial terminals are located on the east side of Cook Inlet, between Homer and
Anchorage. Three side-by-side deep-draft moorages extend approximately 1.6 km (1 mi) from
Tesoro’s Kenai pipeline pier at the north end of the complex to the Agrium wharf at the south end; the
ConocoPhillips Alaska LNG pier lies between them. The Nikiski terminals include docks for tugs,
drilling rig tenders, and OSVs. The Kenai LNG plant owned by ConocoPhillips Alaska is currently
the only LNG export operation in the U.S. Currently, the export license for ConocoPhillips LNG is
through February 19, 2018 to export about 40 billion cubic feet of natural gas over a two year period
(ADNR, 2015d; DiSavino, 2016).

The Drift River Oil Terminal is located approximately 37 km (23 mi) west-southwest of Nikiski on
the western shore of Cook Inlet. It is mainly used as a loading platform for shipping crude oil
collected via pipeline from various production platforms in the inlet. The docking facility is
connected to a shore-side tank farm (with a storage capacity >1 MMbbl) and is designed to
accommodate tankers in the 150,000-ton class. Tank ships moor at the terminal while loading crude
oil, then transport it to Tesoro’s Kenai pipeline at Nikiski, where the oil is offloaded and refined.

The Port of Homer is located in Kachemak Bay. It consists of a boat harbor, two deep-draft docks,
two deep-draft moorages, and one deep-draft anchorage. It also has three shallow-draft docks. Alaska
Marine Highway System ferries and USCG cutters are moored at the port year-round; cruise ships
call from May through September. There is a pilot “embarkation station” west of the Homer spit in
Kachemak Bay that is used by ships and tugs as they wait for favorable weather conditions in the inlet
or the Gulf of Alaska (Cape International, Inc., 2012).

There is a 6-m (20-ft) draft dock at the City of Seldovia. Moorages accommodate the Alaska Marine
Highway System ferries and are available for fuel barges and small passenger vessels. There are
shallow-draft facilities at Port Graham (receiving fuel oil barges and fishing vessels) and
Williamsport (in lliamna Bay) (Cape International, Inc., 2012).

The Alaska Marine Highway System, part of the National Highway System, runs along the south-
central coast of Alaska, the eastern Aleutian Islands, southeast Alaska, and British Columbia
(Canada) to Bellingham, Washington. Portions of the highway operate in Cook Inlet from Anchorage,
Homer, and Seldovia, and various other ports in the Gulf of Alaska.

Activities and vessel calls at ports, harbors, and terminals in Cook Inlet are likely to increase over the
next 40 to 50 years as several port expansion projects are completed and economic activity increases.
Activities associated with port facilities contribute to cumulative effects on air and water quality, the
acoustic environment, marine and coastal habitats, marine and coastal fauna (e.g., fish, marine
mammals, birds), commercial and sport fisheries, sociocultural systems (e.g., local economies,
subsistence), and cultural resources (if present).

Important IPFs from routine operations include noise, engine emissions, fuel spills (from marine
vessels), permitted discharges to air and water, pollutant releases via surface water runoff, oil spills,
hazardous spills and releases, accidental explosions or fires, cooled water releases (from the LNG
plant), wildlife collisions with infrastructure and marine vessels, and collisions among marine vessels.
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Port of Anchorage Modernization Project

A planned modernization project for the Port of Anchorage will replace two general cargo terminals
and two petroleum terminals to ensure seismic resilience over a 75-year life cycle (Port of Anchorage,
2015). The project will enable the port to accommodate larger ships in the future by increasing the
harbor depth from 11 to 14 m (35 to 45 ft). New ship-to-shore container cranes will increase reach
across wider vessels. The expansion project was initiated in 2003 but delayed due to construction and
design problems as well as lawsuits. A test pile program was completed in 2015 and dredging
activities commenced in late March, 2016 (Zak, 2016). As of May 2016, the Port of Anchorage
Modernization Project website indicates that main construction will begin in 2017 and continue
through 2019 or later (Port of Anchorage, 2016).

Port MacKenzie Expansion and Development

The Matanuska-Susitna Borough (2015) recently conducted expansion of Port MacKenzie, located on
the southwest shore of Knik Arm. The port expansion included a new terminal building, a 366-m
(1,200-ft) deep-draft dock, and a newly expanded bulkhead barge dock. Activities and impacts from
the expansion project that are relevant to the cumulative effects analysis include seafloor and habitat
disturbance, sedimentation, air pollutant emissions, noise from pile driving and construction vessels,
and increased vessel traffic from port operations.

The Port MacKenzie Master Plan outlines land use designations and provides guidelines for future
port improvements and development through 2031 (Matanuska-Susitna Borough, 2015). Two notable
projects relevant to the cumulative effects analysis are the Port MacKenzie rail extension and a
proposed LNG project.

The proposed rail extension is a joint project between the Matanuska-Susitna Borough and the Alaska
Railroad Corporation (ARRC) that involves the construction and operation of a new rail line to
connect Port MacKenzie to the ARRC’s main line south of Houston, Alaska. Project construction
began in 2012 with an anticipated completion date in late 2017. The rail extension will provide
improved rail transportation between Port MacKenzie and interior Alaska (Port MacKenzie Rail
Extension Project, 2015). An EIS was completed in March 2011. Potential cumulative effects
addressed by the EIS included adverse effects to surface water and wetland resources, biological
resources, cultural and historic resources, climate and air quality, and land use (Surface
Transportation Board, 2011).

Resources Energy Inc. (2015) is proposing to construct and operate an LNG terminal at Port
MacKenzie. Resource Energy Inc. is currently in the planning phase of the project, with engineering
design and permit applications planned for 2016. Pending approval by the FERC and USDOE,
including completion of an EIS or EA, anticipated plant operation would begin in 2020. Because
there is no detailed project plan or permit application at this time, the Port MacKenzie LNG plant is
not included in the cumulative analysis.

Salix, Inc. is proposing to build an LNG plant at Port MacKenzie as part of the Alaska Industrial
Development and Export Authority’s Interior Energy Project. This LNG plant would produce
100,000 gallons of liquefied natural gas a day, converting natural gas delivered from Cook Inlet
(DeMarban, 2016b). The objective of the proposed project is to establish a viable, expanded supply of
natural gas to Fairbanks for heating buildings and generating electricity. Following front end
engineering and design, a decision on whether to move into development is expected in June 20186, if
the AIDEA board decides to progress the project (Bailey, 2016d). Because there is no detailed project
plan or permit application at this time, the Salix LNG plant is not included in the cumulative analysis.
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5.1.2.6. Knik Arm Crossing Project

The Knik Arm Crossing is a State of Alaska Department of Transportation & Public Facilities
(DOT&PF) project to construct a toll bridge over Cook Inlet’s Knik Arm, connecting Anchorage with
the Matanuska-Susitna Borough, Alaska’s fastest-growing region (Knik Arm Crossing Project, 2015).
The crossing was first envisioned in 1923 by railroad engineers looking for a more direct route to the
gold fields in interior Alaska. Since that time, the idea has been revisited repeatedly. In 2003, Alaska
formed a corporation within the DOT&PF and the Knik Arm Bridge and Toll Authority to pursue
development of the bridge. The Knik Arm Bridge and Toll Authority (2007) completed an EIS in
2007, and the Federal Highway Administration issued an ROD in 2010. In 2014, the project
management, including design, permitting, and construction, was transferred to DOT&PF; a
reevaluation of the final EIS was released in 2015 (DOT&PF, 2015). Construction has not yet begun
and is expected to require 4 years. The Alaska DOT is seeking Federal funding for the project (Kelly,
2016).

5.1.2.7. Submarine Cable Projects

Two submarine cable projects were identified for the cumulative analysis. Additional information
about submarine cables is provided in Section 3.4. Most of the impacts associated with the submarine
cable projects occurred during the construction phase and are assumed to include disturbance of
seafloor and shoreline habitats, vessel traffic, underwater noise, and air pollutant emissions. Little or
no environmental impact is expected during routine cable operation.

AKORN Fiber Optic Cable

The Alaska-Oregon Network (AKORN), an undersea fiber optic cable system connecting Anchorage,
Alaska to Florence, Oregon, began construction in 2007. As part of AKORN, a segment of undersea
fiber optic cable was installed from Nikiski to Anchorage (Alaska Communications, 2015). The
submarine cable was buried to a depth of 1.25 m (4.1 ft) in the seafloor with landing points in Nikiski
and Point Woronzof in Anchorage. AKORN was completed in 2009, providing reliable high-speed,
high-performance fiber optic cable service to Alaska.

United Utilities Fiber Optic Cable

In 2011, United Utilities Inc., a subsidiary of General Communication Inc. (GCI), installed a fiber
optic cable within Cook Inlet, lliamna Bay, and other areas of southwest Alaska that runs through the
proposed Lease Sale Area. The system uses a combination of the fiber optic cable and a series of
microwave repeater towers to provide broadband service to the Bristol Bay and Yukon-Kuskokwim
Delta regions of southwest Alaska. The cable is buried in the seafloor and its location is shown on
navigational charts.

5.1.2.8. Wastewater Discharges to Cook Inlet

The major point sources of pollution in Cook Inlet include discharges from municipal wastewater
treatment plants (e.g., Anchorage), seafood processors, and the petroleum industry. Also included are
offshore discharges from drilling activities and marine vessels. Most of these activities would remain
at present levels for the foreseeable future and are not expected to affect the overall water quality in
Cook Inlet.

Wastewater discharges are regulated within the 3-mile limit of state waters through the Alaska
Pollutant Discharge Elimination System (APDES) program administered by the ADEC. The APDES
is Alaska’s implementation of the EPA’s NPDES program, which was transferred to state control in
four phases from 2008 to 2012 (ADEC, 2012). Phase | (2008) included domestic discharges, log
storage and transfer facilities, seafood processing facilities, and hatcheries. Phase Il (2009) included
Federal facilities, stormwater, wastewater pre-treatment programs, and non-domestic discharges.
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Phase 111 (2010) included mining activities. Phase IV (2012) included wastewater permitting for the
oil and gas industry, pesticides, munitions, and other facilities.

Wastewater discharges are regulated in the Federal waters of Cook Inlet OCS under a NPDES
General Permit that is issued by EPA. Discharges under a General Permit for exploration typically
include sanitary waste, domestic waste, drilling fluids, drilling cuttings, and deck drainage. The
Proposed Action would contribute minor to moderate impacts to water resources in addition to the
impacts from past, present and reasonably foreseeable actions.

Non-point sources of pollution include stormwater and snowmelt that runs over land or through the
ground, entraining pollutants and depositing them into the inlet. The Cook Inlet watershed is home to
two-thirds of Alaska’s population; therefore, the quality of runoff in the watershed is heavily
influenced by human activity. The most common forms of pollution in Alaska’s urban runoff include
fecal coliform, sedimentation, and petroleum. Snow disposal into the marine environmental also
introduces oil, grease, antifreeze, chemicals, trash, animal waste, salt, and sediments (e.g., sand,
gravel, suspended and dissolved solids). Non-point source management programs under Section 319
of the CWA regulate these pollutant sources. The EPA and NOAA (2015f) co-administer the state
Coastal Non-Point Pollution Control Programs under Section 6217 of the Coastal Zone Act
Reauthorization Amendments of 1990. Point and non-point source discharges to Cook Inlet are
expected to continue and could increase over the next 40 years based on projected increases in
population and development along Cook Inlet.

5.1.2.9. Persistent Contaminants and Marine Debris

Persistent contaminants are natural and man-made substances introduced to the environment that are
resistant to natural degradation; these include various heavy metals (e.g., mercury, cadmium, lead,
chromium) as well as herbicides, pesticides, PCBs, and dioxin. Because they do not degrade
naturally, these substances are capable of long-range transport and may bioaccumulate in the tissues
of ecological and human receptors. Sources of persistent contaminants include permitted discharges
and surface runoff (with suspended sediments) from agricultural, industrial, or urban areas as well as
atmospheric deposition.

Marine debris is defined as “any persistent, manufactured, or processed solid material that is directly
or indirectly, intentionally or unintentionally, disposed of or abandoned into the marine environment”
(NOAA, 2015¢). Marine debris in Cook Inlet could include ocean-based materials such as fishing
gear, oil and gas industry items (e.g., plastic drill pipe thread protectors, hard hats, gloves, 55-gallon
storage drums), and lost vessel cargo. Materials from land-based sources can also find their way into
Cook Inlet waters via blowing winds, waves washing ashore, littering, dumping in rivers and streams,
and industrial losses. Weather also plays a role as stormwater flows along streets and the ground
carrying litter into storm drains; high winds, heavy rains, tsunamis, and tidal surges also are capable
of dispersing solid objects into marine waters. The presence of marine debris in the waters and
sediments of Cook Inlet contributes to cumulative effects on the same resources as described for
persistent contaminants. Important impacts of marine debris include entanglement in or ingestion of
debris by marine wildlife; habitat damage; vessel damage and navigation hazards; and aesthetic
impacts (NRC, 2008; NOAA, 2015¢).

5.1.2.10. Dredging and Marine Disposal

As authorized by the Rivers and Harbors Act of 1958, the U.S. Army Corps of Engineers (USACE)
conducts annual maintenance dredging projects to prevent shoaling at several locations within Cook
Inlet, including in Anchorage Harbor (in Knik Arm), Homer Small Boat Harbor, and Ninilchik
Harbor (Tencza, 2015). The Energy and Water Appropriations Act of 2005 authorized maintenance
dredging of Cook Inlet Navigational Channel in upper Cook Inlet which began in 2013 (USDOD,
USACE, 2014a).
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Dredging in Anchorage Harbor occurs during the ice-free season, beginning in the spring, continuing
into the summer when shoaling is greatest, and ending in the fall. Operations typically use a clamshell
(with or without a small hopper dredge) and barge. Dredged material from the harbor is tested for
various contaminants (e.g., pesticides, PCBs, petroleum hydrocarbons, volatile and semi-volatile
organics, heavy metals) and, if below applicable thresholds, moved by barge and tug to a deepwater
site south of the project, where it is dispersed by tidal activity (USDOD, USACE, 2014b).

At Homer Small Boat Harbor, dredging typically occurs in September. Dredging is conducted with a
hydraulic cutterhead and pipeline suction dredge. Dredged materials are tested for various
contaminants, then conveyed via portable pipeline (from the floating dredge plant) to a bermed site on
the pit where they are used to maintain the site’s integrity. Because the harbor is located within the
Kachemak Bay Critical Habitat Area, a CWA Section 404 permit is required for dredging (USDOD,
USACE, 2014c).

Dredging at Ninilchik Harbor (in lower Cook Inlet) usually occurs between December and mid-May
(or as soon as possible to avoid conflicts with the incoming salmon run). Material is hydraulically
dredged (from a floating plant with a hydraulic cutterhead) or removed with a bulldozer. Dredged
material from the basin is tested for various contaminants and, if below applicable thresholds,
conveyed by pipeline to a beach north of the project; material bulldozed from the entrance is used as a
containment dike for dredge spoils from the basin (USDOD, USACE, 2014c).

The Cook Inlet Navigation Channel was dredged for the first time in 2013 since its construction in
1999-2000 with the goal of extending the length of the channel to more than 14 km (8.7 mi) and
deepening it 14 m (45 ft) to provide additional time for passage of deep-draft vessels to the Port of
Anchorage. This multi-year maintenance program is conducted with a hopper dredge, and material is
transported to an open water disposal site to the southeast of the channel (USDOD, USACE, 2014a).

In addition to annual maintenance dredging activities, several other dredging actions associated with
ongoing and planned construction projects throughout Cook Inlet will continue and likely increase in
the coming decades. These include dredging actions related to various USACE civil works projects as
well as those associated with the expansion of the Port of Anchorage, the Knik Crossing Bridge (new
bridge piers), the Chuitna Coal Project (new terminal near Tyonek), the Diamond Point Granite Rock
Quarry (vessel dock in Cottonwood Bay), and the Pebble Mine Project (new terminal in Iniskin Bay).

5.1.2.11. Military Activities

JBER is the combination of the U.S. Air Force’s EImendorf Air Force Base and the U.S. Army’s Fort
Richardson. The two bases merged in 2010 based on a recommendation from the 2005 Base Closure
and Realignment Commission (USDoD, U.S. Air Force, 2015). JBER is located approximately 11 km
(7 mi) northeast of downtown Anchorage.

The 32,206-ha (74,641-ac) facility houses 13,310 active duty military personnel, including 4,175 Air
Force; 6,300 Army; 90 Marine Corps; 135 Navy; 1,040 Army National Guard; 1,480 Air National
Guard; and 90 Coast Guard (USDoD, U.S. Air Force, 2012). In addition to this main facility, JBER
uses several maneuver areas, 31 training areas, numerous impact areas (artillery and mortar firing
points), and major ranges (i.e., small arms ranges, demolition ranges, landing zones, and drop zones).
The installation hosts the headquarters for the U.S. Alaskan Command, 11th Air Force, U.S. Army
Alaska, and the Alaskan North American Aerospace Defense Command Region.

Although the various activities at JBER are land- or air-based, they could affect resources in Cook
Inlet due to ongoing operations as well as historical disposal practices (e.g., sites such as Eagle River
Flats contaminated by white phosphorus, currently undergoing remediation). JBER (USDoD, U.S.
Air Force, 2012) has detailed its current resource management practices and compliance with
environmental requirements (e.g., pertaining to monitoring and protection of threatened or
endangered species) in its Integrated Natural Resource Management Plan.
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For the cumulative effects analysis, JBER activities are assumed to continue at approximately current
levels for the foreseeable future.

5.1.2.12. Fishing Activities

Commercial, sport, and subsistence fishing activities occur throughout Cook Inlet. These activities are
described in Sections 3.3.2, 3.3.7, and 3.3.3 respectively.

Although some commercial fisheries operate year-round (e.g., clamming), others such as gillnet
fisheries targeting various salmon species, are highly seasonal and occur mainly during June, July,
and August. Varying harvest techniques, based on target species, are used within the commercial
fishery, including pot fishing (shellfish), dredging (scallops, clams), gillnets and purse seines (herring,
salmon), trawls (groundfish), and longlines (groundfish). Vessels used during the harvest range from
small inland vessels to large ocean-going vessels, depending on the location of the fishery and
weather conditions.

Target species for the sport fishery include Pacific halibut, Pacific salmon, and razor clam. Most sport
fishing in the area is done by hired charters, guided tours, or shore-based fishing and includes
saltwater and freshwater areas. Although most sport fishing is done in saltwater, freshwater charters
often target king and sockeye salmon, primarily in the rivers and streams flowing into Kachemak Bay
and the lower Cook Inlet. The sport fishery also includes gathering clams along the western side of
the Kenai Peninsula and other areas of the Cook Inlet shoreline.

Subsistence harvesting activities occur year-round and include salmon and other fish, marine
invertebrates, big and small game, marine mammals, birds and eggs, plants, and berries. Resource
areas for subsistence harvest activities include terrestrial habitats, inland waters, and nearshore
waters.

5.1.2.13. Climate Change

Though climate change does not currently constitute a Federal action, the CEQ (2010) issued
guidance that stated GHG emissions should be considered during the NEPA process if the agency
determines the assessment of climate issues is appropriate.

A discussion of climate change is presented in Section 3.1.1.1. Data collected during the past 60 years
indicate the State of Alaska has warmed more than twice as fast as the rest of the U.S., with average
annual air temperature increasing by 1.7°C (3°F) (Stewart et al., 2013). The IPCC (2014) workgroup
projected that the globally averaged surface temperature is projected to increase by 0.3°C to 0.7°C
(.54°F to 1.26°F) between 2016 and 2035, with land areas, particularly those in the Arctic latitudes,
warming more rapidly.

The IPCC (2014) assessed the potential consequences of global climate change, which may be
regionally or globally relevant. The report includes discussions on the sensitivity, adaptive capacity,
and vulnerability of natural and human systems to climate change. Impacts that have already been
observed in Alaska include earlier snowmelt, reduced sea ice, glacier retreat, warmer permafrost,
drier landscapes, increased wildfires, and more extensive insect outbreaks (Chapin et al., 2014).

5.2. Analysis of Cumulative Effects

The following sections analyze cumulative effects for each of the Cook Inlet resources included in the
EIS. A baseline description of resources is presented in Chapter 3, and direct and indirect impacts are
evaluated in Chapter 4. The following resources are included:

o Air quality e Commercial fishing
o Water quality e Subsistence harvest patterns
e Acoustic environment e Sociocultural systems
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Lower trophic level organisms
Fish and shellfish

Marine mammals

Terrestrial mammals

Marine and coastal birds
Coastal and estuarine habitats
Economy and population

Public and community health
Recreation, tourism, and visual resources
Sport fishing

Archaeological resources

Areas of Special Concern

Oil and gas and related infrastructure
Environmental Justice

The cumulative effects analysis for Cook Inlet resources includes the Proposed Action (Lease Sale
244) as well as past, present, and reasonably foreseeable future actions as described in Section 5.1
(Table 5.1.2-1) and listed here:

Oil and gas activities (state and Federal

waters and state lands)
Renewable energy projects
Mining projects

Marine transportation

Ports and terminals

Knik Arm Crossing Project

e Submarine cable projects

o Wastewater discharges

o Persistent contaminants and marine debris
¢ Dredging and marine disposal

o Military activities

¢ Fishing activities

e Climate change

The key characteristics of these activities are summarized in Table 5.2-1. For each category of
activities, the table indicates the geographic location of the activity (i.e., whether it is located within
or adjacent to the proposed Lease Sale Area or within the Cook Inlet region) and the types of impacts
that are most relevant for the cumulative analysis. Most of the activity categories include past,
present, and reasonably foreseeable future activities. Past and present actions generally are accounted
for in the baseline environment (Chapter 3) and the analysis of direct and indirect impacts under each
resource area (Chapter 4). These impacts are carried forward to the cumulative analysis, which also
takes into account the effects of ongoing and reasonably foreseeable future activities and trends.

Table 5.2-1.  Characteristics of Activities Considered in the Cumulative Effects Analysis.
Geographic
Location
In or Activities
; Adjacent Relevant to
Category | Projects Included 0 e Cumulative IPFs
Proposed €910N| Effects Analysis
Lease Sale
Area
Seafloor disturbance and habitat
alteration
. Drilling discharges
Essentially the same : .
oil and gas types of offshore Other c_)perauonal discharges
. : . . Water intake
Oil and gas |exploration, activities associated ;
activities development, and (in);n d X with the Proposed Eic:lsgllutant emissions
(non-Lease |production in state . Action, plus onshore pe . _
adjacent) - Physical presence, including lights
Sale 244) and Federal waters exploration and .
Trash and debris
and state onshore development "
activities Vessel traffic
Aircraft traffic and noise
Employment and project spending
Accidental spills
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Geographic
Location
In or Activities
; Adjacent Relevant to
t r Pr ts Incl . IPF
Category ojects Included 0 re Cumulative S
Proposed €910N Etfects Analysis
Lease Sale
Area
Seafloor disturbance and habitat
alteration
. . Construction Coastal habitat disturbance, erosion and
Fire Island Wind activities sedimentation
ech]agrewable Project _ X Routine operation of [Noise (including pile driving)
-rgy . ) wind turbines and Air pollutant emissions
projects Turnagain Arm Tidal tidal energy Physical presence
Energy Project - . .
generators Vessel traffic (construction, maintenance)
Employment and project spending
Accidental spills during construction
Seafloor disturbance and habitat
alteration
Coastal habitat disturbance, erosion and
. . sedimentation
gigur:gﬁdclgsilnfg)iclz Dock/terminal Noise (including pile driving)
Mining Quarry _ X construction Air pollutant emissions
projects Pebble Mine Port and Mlnergl loading fhyl_&_cal presence of docks/loading
Terminal operations acilities ' _
Vessel traffic (construction, operations)
Employment and project spending
Accidental spills during construction or
operations
Operation of crude oil
tankers, LNG
tankers, tugs and
barges, ferries,
Reaional shiboin commercial vessels, |Vessel traffic,
Marine traf?ic to/fromprc):ogk X X commercial fishing  |Physical presence and lighting,
transportation Inlet ports vessels, military Accidental spills from tankers or other
P vessels, USCG ships
vessels, coal carrier,
dredging vessels,
cruise ships, small
watercraft
Port expansion
projects (Anch_orage, Seafloor disturbance and habitat
Port MacKenzie) )
Routine port alteration
operations Constructions of new Coqstal hal_Jltat disturbance, erosion and
(Anchorage, Port and expanded sedimentation
age, EXp : . Noise (including pile driving)
Ports and McKenzie, _ X marine terminals; Air pollutant emissions
terminals Tyonek/North increased port usage Phypsical presence of docks
quelandg, D”ft. R'V‘?f d“‘?.“.’ improved Vessel traffic (construction, operations)
Oil Terminal, Nikiski facilities Employment and project spending
g‘grﬁsgg'ﬁlomé?mals’ Accidental spills during construction or
Seldovia Harbor, Port port operations
Graham, Williamsport)
Seafloor disturbance and habitat
alteration
Bridge construction Coqstal hal_)|tat disturbance, erosion and
Knik Arm activities includin sedimentation
Crossing Construction of bridge _ X marine environmgnt Noise (including pile driving)
) and access roads . Air pollutant emissions
Project ;ndKrl])iiterr:orelmes Physical presence of bridge pilings
Vessel traffic (construction)
Employment and project spending
Accidental spills during construction
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Geographic
Location
In or Activities
; Adjacent Relevant to
t r Pr ts Incl . IPF
Category ojects Included 0 re Cumulative S
Proposed €910N Etfects Analysis
Lease Sale
Area
! AKORN Fiber Optic . Seafloor disturbance and habitat
Submarine Cable - X |Cable laying and alteration (cable burial)
cable . - . burial. Little or no ) L .
roiects United Utilities Fiber X X activity in operation Air pollutant emissions (construction)
proj Optic Cable Y P " |Vessel traffic (construction)
Permitted point- Discharges by pipes
source discharges or man-made ditches
such as municipal from sewage . ) .
Wastewater Effluent discharges (introduction of
discharges wastewater and . X Freatme_:nt p""!r.“.s' pollutants into coastal waters)
seafood processing industrial facilities,
(excluding oil and gas and power
facilities) generating plants
. Introduction of
. Contaminants such as :
Persistent SN contaminants, trash o .
contaminants PCBs and pesticides; and debris into the Contamination of water and sediments
) floating debris from X X ) . Trash and debris (wildlife ingestion and
and marine marine environment, ; L
) ocean-based and . ' |entanglement; aesthetic impacts)
debris land-based activities other than from point
source discharges
Excavation by . Seafloor disturbance and habitat
clamshell, hydraulic )
cutterhead, pipeline altergtlon d sedi )
Dredging and |Routine maintenance suction, or bulldozer ﬁg:éon and sedimentation
marine dredging of ports and -- X Transport or ir ooll L
disposal navigation channels conveyance of A'r: po ult ant emlssm][]z dai |
dredged materials Physical presence of dredging vessels
: Vessel traffic
(by barge or suction ; .
S Accidental spills
pipeline)
Airfield and aircraft
traffic
Combat training
center
Munitions storage
Community facilities
and residences Aircraft traffic
Communication Air pollutant emissions
Milita: Joint Base centers Physical presence
activitir)c/as Elmendorf-Richardson -- X Impact areas and Noise
(JBER) firing ranges Coastal habitat disturbance
(onshore) Employment and project spending
Maneuver areas Accidental contaminant releases
(onshore)
Major ranges
(onshore)
Contaminated sites
(currently undergoing
remediation)
Operation of fishing
boats; use of gill Vessel traffic
Fishin Commercial, nets, seines, purse  |Air pollutant emissions
hing recreational and X X seines, trawls, Noise
activities . - - .
subsistence fishing dredges, pots, jigs Direct removal of resources
Use of diving Accidental spills
equipment

Cumulative Effects
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Geographic
Location
In or Activities
Category | Projects Included Adjacent Relevant. MO IPFs
to Reqi Cumulative
Proposed €910N Etfects Analysis
Lease Sale
Area
Increasing air and water temperatures
Sea level rise
Altered hydrology, snow melt, glaciers
Range extensions and shifts in
Climate GHG emissions from Global changes due dlstrlput|on .
X X 2 Invasive species
change all sources to GHG emissions R
Ocean acidification
Changes in plankton blooms
Changes in subsistence hunting practices
Changes in community economic
development and tourism activities

5.2.1. Air Quality

Cumulative impacts on air quality will result from the incremental impacts of the Proposed Action
(analyzed in Section 4.3.1) when added to impacts from the ongoing and reasonably foreseeable
future activities described in Section 5.1.2.

5.2.1.1. Summary of Direct and Indirect Effects

Effects of routine activities on air quality in the proposed Lease Sale Area are estimated to be minor.
The only IPFs considered in this EIS that would have a measurable impact on air quality are air
emissions and traffic. All emissions of airborne pollutants during oil and gas activities on the OCS, as
described in Chapter 3, will increase concentrations to some extent in the region. However, due to
dispersion and mixing of pollutants in the atmosphere and regulations requiring the use of emissions
control technology or equipment that meets air emissions standards, measurable impacts at the nearest
air quality monitoring stations will be minor to moderate. Air quality currently is not impaired in any
boroughs adjacent to the proposed Lease Sale Area, and the Proposed Action would not cause any of
the boroughs to be in or fall back into nonattainment for criteria pollutants. Consequently, the overall
effects of routine activities on air quality would be minor.

Effects of small diesel fuel or oil spills on air quality would be minor, localized, and temporary.
Effects on air quality from a large oil spill would be temporary, but could be moderate depending on
the size, location, and duration of the spill and meteorological conditions such as wind speed and
direction. Once cleanup efforts are completed, air quality impacts would dissipate quickly. Overall,
impacts from accidental spills (small or large) are estimated to be minor.

5.2.1.2. Other Relevant Activities that Could Affect Air Quality

In addition to the activities described under the Proposed Action, there are other past, present, and
reasonably foreseeable future actions that could generate emissions on or near the OCS. Activities
that could generate emissions within the region during the next 40 to 50 years include ongoing oil and
gas exploration, development, and production (onshore and in Alaska and surrounding waters); future
exploration, development, and production activities and infrastructure (onshore and in state waters);
and construction activities related to renewable energy and mining projects, marine transportation,
harbors, ports and terminal operations, the Knik Arm Crossing Project (vicinity of Cook Inlet),
submarine cable projects, dredging and marine disposal, military activities, and fishing activities.
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Table 5.2.1-1 lists other activities that could affect air quality. Each of these activities will involve
some combination of marine vessels and onshore and/or offshore stationary source equipment having
diesel engines, which will create emissions impacting air quality in the localized area.

Table 5.2.1-1. Other Relevant Activities that Could Affect Air Quality.

Activity IPF
Oil and gas activities (state waters and lands) Air pollutant emissions
Renewable energy projects Air pollutant emissions
Mining projects Air pollutant emissions
Marine transportation Air pollutant emissions
Ports and terminals Air pollutant emissions
Knik Arm Crossing Project Air pollutant emissions
Submarine cable projects Air pollutant emissions
Dredging and marine disposal Air pollutant emissions
Military activities Air pollutant emissions
Fishing activities Air pollutant emissions
Climate change Increasing air temperatures and ocean acidification

5.2.1.3. Analysis of Cumulative Effects

This section discusses potential cumulative air quality impacts in onshore and offshore areas of the
Cook Inlet region resulting from the incremental impacts of the Proposed Action, including non-OCS
oil and gas program activities listed in Table 5.2.1-1. Impact on air quality of each of these activities
will depend on the number of sources, their locations, and the duration of the activities. Climate
change is not expected to have a significant impact on air quality, although increasing air
temperatures and ocean acidification could result in minor impacts on air quality by affecting the
dispersal of pollutants from sources related to the other listed activities.

The cumulative effects analysis considers activities associated with the Proposed Action in
combination with those from ongoing and future programs. Typical oil and gas exploration and
development activities include construction and operation of production platforms, exploration and
production wells, and pipelines. Activities also include vehicular activity such as tanker and barge
transport, survey vessel trips, and activity of support vessels and helicopters. These activities could
adversely affect air quality in Alaska over the next 40 to 50 years.

Table 5.2.1-2 lists the estimated total emissions associated with the Proposed Action as well as future
oil and gas activities on the OCS in Cook Inlet, projected over the next 40 years. Although the non-oil
and gas activities described in Section 5.1.2 will impact air quality, their impacts will be minor
compared to the estimated cumulative impacts from oil and gas activities, and are not included in the
estimates. Emissions were estimated using emission factors from BOEM’s 2012 Revised Offshore
Environmental Cost Model (OECM) (USDOI, BOEM, 2012c). In terms of absolute amounts, the
largest emissions would be NO,, followed by CO, with lesser amounts of VOCs, SO,, PMy,, and
PM;s. The majority of emissions would come from drilling wells, support vessels, and construction
of new production platforms and pipelines.

Table 5.2.1-2 Estimate of 40-Year OCS Qil and Gas Activity Air Emissions, 2017-2057.

Pollutant Annual I_Emissions fro_m Proposed Cumulative Emissions fron_1 Scenario Oil and Gas
Action (average in tons) Proposed Action (tons)

NOx 4,356.5 174,260
SOy 53.0 2,120
PMio 234.8 9,392
PM:s 232.4 9,296
CO 1,958.2 78,328
VOCs 9.6 384
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Although the air emissions from the Proposed Action and other past, present, and reasonably
foreseeable future actions will be additive, they also will be intermittent, localized, and rapidly
dispersed, so the incremental impacts of air emissions from the Proposed Action in the region would
be limited and are estimated to be minor.

The Proposed Action would contribute to onshore levels of NO,, SO,, CO, PMy,, and PM, but
concentrations are expected to remain well within the national standards and PSD increments. Effects
from future OCS program activities are expected to remain about the same as in previous years.
Conditions in Cook Inlet typically are unfavorable for significant ozone formation, so program
contributions to ozone concentrations are expected to remain small. The Cook Inlet region does not
have significant smog from anthropogenic emission sources, and visibility is expected to remain
unimpaired as a result of regional and national programs to further reduce emissions. The contribution
from the Proposed Action to visibility impairment is also expected to remain small because most
impacts will occur in the offshore environment, geographically removed from other impact sources.

The cumulative impacts analysis does not analyze impacts associated with end use consumption of oil
and gas resources which may be produced as a result of this lease sale. As discussed in Section 2.7.2
(Issues Considered but Not Analyzed), NEPA does not require analysis of impacts that are not a
direct, indirect or cumulative effect of the Proposed Action. Furthermore, current methods and
models for predicting end use impacts are too speculative and unreliable to require inclusion in this
EIS. Based upon analysis in the 2012-2017 Five Year Program, BOEM'’s best estimate is that even
making the entire U.S. OCS unavailable for leasing would result in a decrease in consumption
equivalent only to 2 months of current U.S. consumption over the course of 40-50 years. Where the
qualities and quantities of fossil fuel to be produced are surrounded by so many unknowns, where no
generally accepted methodology for reliably calculating end use impacts exists, and where BOEM’s
findings indicate there would be little to no impact on fossil fuel consumption as a result of this lease
sale, NEPA does not require an end use analysis.

The number of estimated accidental oil spills in Cook Inlet associated with the Proposed Action
would represent a minor to moderate increase over the number of estimated spills from other past,
present, and reasonably foreseeable future oil and gas activities and non-OCS program activities. An
incremental increase in adverse air quality impacts from these spills (and in situ burning of spilled
crude or diesel) would be localized and temporary (due to the oil being spread by waves and currents,
thus dispersing volatile compounds to extremely low levels over a relatively large area). The
incremental contribution of estimated oil spills from the Proposed Action to air quality impacts would
be minor. Spill response and cleanup activities (e.g., in situ burning, use of chemical dispersants)
could contribute to air quality impacts regardless of the size of spill.

5.2.1.4. Conclusion

Impacts of the Proposed Action on air quality are minor. Incremental contributions from the Proposed
Action to other past, present, and reasonably foreseeable future actions will result in additive and
minor impacts to air quality. The incremental contribution of the Proposed Action would represent a
significant percentage of the total cumulative air emissions (Table 5.2.1-2); however, because the
emissions will be intermittent, localized, and rapidly dispersed, there would be limited incremental
impacts to cumulative air emissions in the region. Overall, the incremental contribution of the
Proposed Action to effects estimated in the cumulative effects analysis is considered minor for air
quality.

5.2.2. Water Quality

Cumulative impacts on water quality include the incremental impacts of the Proposed Action
(analyzed in Section 4.3.2) when added to impacts from the ongoing and reasonably foreseeable
future activities described in Section 5.1.2.
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5.2.2.1. Summary of Direct and Indirect Effects

The analysis of impacts to water quality under the Proposed Action is presented in Section 4.3.2.
Activities estimated to occur in the E&D Scenario that could impact water quality include seafloor
disturbance from MODUs, drilling operations and other offshore infrastructure; drilling and other
operational discharges from MODUSs, vessels, and platforms; accidental discharge of trash and debris;
and small and large accidental spills. Potential impacts to water quality from routine activities under
the Proposed Action include increased total suspended solids, nutrient enrichment, metals
contamination from drilling discharges, changes in temperature or salinity, contamination with
chemicals from decomposition of accidentally discharged trash and debris, and contamination with
hydrocarbons in the case of an accidental spill.

Impacts from routine activities are estimated to be short-term and highly localized, and overall would
only result in minor impacts to water quality. Although a small spill could substantially affect water
quality in the area immediately surrounding the spill, the impacts would be localized and short-term,
and therefore minor overall. A large spill could result in moderate impacts due to widespread oiling
and long-term contamination that could result if a spill of >1,000 bbl occurred.

5.2.2.2. Other Relevant Activities that Could Affect Water Quality

Cumulative impacts on water quality include the incremental impacts of the Proposed Action when
added to the effects of past, present, and reasonably foreseeable future activities in the vicinity of the
proposed Lease Sale Area (Table 5.1.2-1). Several activities could affect water quality, including oil
and gas activities in state waters, construction of infrastructure and industrial development, and
dredging and mining projects (Table 5.2-1). Any activity that disturbs the seafloor or alters seafloor
habitat; that introduces drilling discharges, other operational wastes, or persistent contaminants; that
adds trash and debris; or that accidentally discharges oil or other hydrocarbons will impact water
guality. Many types of activities that will cause these impacts are already occurring in Cook Inlet and
may be reasonably expected to occur over the 40-year span of the E&D Scenario. Additionally,
anticipated climate change will influence water quality due to warmer water temperatures, water
acidification, and cascading effects that could result from these changes.

5.2.2.3. Analysis of Cumulative Effects

Under the Proposed Action, seafloor disturbance impacts will result from drilling wells and placing
anchors, nodes, cables, sensors, pipelines, platforms, and other equipment on the seafloor (Sections
2.4 and 4.3.2.1). Activities that cause seafloor disturbance and habitat alteration include oil and gas
activities, fishing activities, renewable energy projects, mining projects, ports and terminals, the Knik
Arm Crossing Project, and dredging and marine disposal. In the past, seafloor disturbance and habitat
alteration were associated with development of oil and gas activities in state waters and submarine
cable projects. Should decommissioning of platforms in state waters occur during the 40-year period
of the E&D Scenario, the effect would be additive to activities undertaken in the context of the
Proposed Action, although they would be geographically separated, expanding the areal extent of
seafloor disturbance and habitat alteration in Cook Inlet. It is possible that future oil and gas
exploration in state and Federal waters will occur in Cook Inlet in association with the annual state
area-wide sales. Therefore, exploratory drilling may occur in stated and Federal marine waters of
Cook Inlet, with attendant seafloor disturbance and habitat alteration. Incremental effects of the
Proposed Action would be additive to those of other past, present, and reasonably foreseeable future
actions in terms of seafloor disturbance and habitat alteration.

Other projects are estimated to occur that could cause seafloor disturbance are in areas geographically
distinct from the proposed Lease Sale Area. For example, the Knik Arm Crossing Bridge could be
constructed approximately 193 km (120 mi) northeast of the proposed Lease Sale Area, at the
confluence of the Knik Arm and upper Cook Inlet. While there might be temporal overlap,
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geographic overlap within Cook Inlet would not occur. Similarly, maintenance, dredging, and
expansion of the Port of Anchorage, and work at other harbor facilities in Cook Inlet, are located in
inshore; they would be outside of the proposed Lease Sale Area.

Under the Proposed Action, drilling fluids and cuttings will be discharged to the seafloor surrounding
the exploration and delineation wellsites (7 to 10 wells). Discharge of fluids and cuttings would cause
localized and transient impacts to water quality; however, strong tidal currents in Cook Inlet are
expected to quickly transport any fluids and cutting away from the point of discharge (Hannah and
Drozdowski, 2005). Discharge of fluids and cuttings has occurred and will occur under other past,
present, and reasonably foreseeable future activities in state and Federal waters, as described in Table
5.2-1. The Proposed Action will result in a moderate incremental increase in the discharge of fluids
and cuttings; however, impacts will be localized to areas in the immediate vicinity of the wells. Wells
under the Proposed Action will be >4.8 km (3 mi) from shore, while existing and potential future
wells may be <4.8 km (3 mi) from shore, so impacts will be geographically and temporally dispersed.

The Proposed Action would result in increased operational discharges within Cook Inlet. Other
sources of operational discharges are additional oil and gas activities as well as effluent discharges
from sewage treatment plants, industrial facilities, and power-generating plants. The major point
sources of discharges are from municipal wastewater treatment plants, seafood processors, and the
petroleum industry. Routine operations at port facilities may add permitted discharges. Existing
municipal and industrial discharges, including wastewater discharges, are generally remote from the
proposed Lease Sale Area, but the effects of any additional operational discharges in Cook Inlet
would have an additive effect. Due to a large number of existing sources of treated wastewater
discharges in Cook Inlet and because operational discharges are regulated and require an NPDES
permit for discharge, the Proposed Action will only result in a minor incremental increase in impacts
estimates.

Impacts of trash and debris on water quality were deemed minor for the Proposed Action

(Section 4.3.2.4). Given the regulations in place that control the introduction of trash and debris to the
marine environment, only accidental introduction of trash and debris to the marine environment from
vessels or platforms not associated with the Proposed Action would impact water quality. The
incremental increase in trash and debris from the Proposed Action to other past, present, and
reasonable foreseeable future activities in state and Federal waters would be additive, but would not
result in measureable impacts.

Under the Proposed Action, water quality could be affected by oil accidentally released from
platforms, pipelines, and marine vessels. Accidental oil releases could occur in Cook Inlet from a
variety of other related activities, such as the domestic transportation of oil, import of foreign crude
oil, and future state development of oil. Oil and gas activities will continue in state waters in Cook
Inlet, which could contribute to the likelihood of accidental oil releases. Most oil spills estimated to
occur under the Proposed Action are small (<50 bbl), but a large spill (>1,000 bbl) might occur based
on projections (Appendix A). The impact to water quality from an accidental spill would depend on
the spill size, the type of material spilled, and the hydrodynamic and meteorological conditions at the
time of the spill (see Section 4.3.2). Similar spills (small and large) could occur from state oil and gas
activities as well as port and terminal expansion projects, while other activities likely would only
result in small spills. Overall, accidental spills as a result of the Proposed Action likely would result
in a minor (small spill) or major (large spill) incremental increase in accidental spill-related impacts.

Climate change may result in synergistic impacts to water quality by promoting warmer water
temperatures and by acidifying seawater. The eustatic sea level will continue to rise due to glacial
melt and seawater expansion that accompany warmer water temperatures. Salinity may be reduced in
Cook Inlet, resulting in changing temperature-salinity fields that could alter estuarine and
thermohaline components of regional circulation.
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5.2.2.4. Conclusion

Over 40 years, the Proposed Action would impact water quality as described in Section 4.3.2. These
impacts include increased turbidity and resuspension of sediment from installation of MODUs,
platforms, pipelines, and other seafloor equipment; discharges of drilling fluids, cuttings, and other
operational discharges; accidental discharge of trash and debris; and degradation of water quality due
to an accidental spill. The overall impact of routine activities on water quality is estimated to be
minor. Impacts are estimated to be minor to moderate for accidental spills, depending on size of the
spill. Water quality will be affected by numerous activities, including oil and gas activities in state
waters, drilling discharges, construction of infrastructure and industrial development, dredging
projects, mining projects, accidental loss of trash and marine debris, and climate change. The
incremental contribution of the Proposed Action to the cumulative effects analysis on water quality
would be minor when routine activities and the regulation of discharges are considered. Discharges
are estimated to only cause short-term and localized impacts. However, the impacts associated with a
large spill could have a moderate impact on water quality in a widespread area over a long period of
time.

5.2.3. Underwater Acoustic Environments

Cumulative impacts on acoustic environments will result from the incremental impacts of the
Proposed Action (analyzed in Section 4.3.3) when added to impacts from the ongoing and reasonably
foreseeable future activities described in Section 5.1.2.

5.2.3.1. Summary of Direct and Indirect Effects

The acoustic environment throughout Cook Inlet would be affected by activities conducted during
exploration, development, production, and decommissioning as part of the Proposed Action due to the
introduction of operational noise into the habitat. Table 4.2-2 provides a list of IPFs identified in
association with all phases of the Proposed Action. Impacts to acoustic environments from routine
operations under the Proposed Action include noise from active acoustic sources, vessel and aircraft,
and drilling and equipment noise.

Overall, active acoustic sources are expected to have the most intense but shortest duration impact,
whereas an overall increase in vessel activity is likely to have a chronic low-intensity impact on the
acoustic environment during the 40-year period. Impacts from routine activities from the Proposed
Action are estimated to be minor.

Accidental spills of all levels will have a temporary impact on the acoustic environment due to the
increase in response vessel traffic and extended sampling periods during cleanup operations;
however, the acoustic habitat will return to ambient after activities cease. The impacts from small or
large accidental spills are estimated to be minor due to the temporary nature of the response period.

5.2.3.2. Other Relevant Activities that Could Affect Underwater Acoustic
Environments

All in-water activities will introduce additional noise into the environment and will change the
acoustic properties of the environment temporarily or permanently (Table 5.2.3-1). The combined
activities will create a cumulative impact on the acoustic habitat within the proposed Lease Sale Area
over a long period of time. The projected development will lead to activities and introduced noise that
will permanently change the acoustic environment, even though these changes may vary spatially and
temporally. Chronic impacts from vessel noise and routine operations will occur mainly within
frequency bands <1,000 Hz. Activities that require ongoing construction or maintenance such as
dredging activities, and activities that are ongoing after construction, such as activities on production
platforms and wind and tidal turbines, are expected to produce low-frequency sources over the life of
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the installation. Activities that increase the number, size, or activity level of marine vessels will
produce the most severe and long-lasting impacts on the acoustic environment.

Projects may have short-term, intensive impacts during construction with longer-term chronic impacts
as a result of the project. For example, the Knik Arm Crossing may introduce significant sound

sources into the environment during construction that could temporarily fragment the acoustic habitat
of upper Cook Inlet from Knik Arm; and rather than the habitat returning to ambient noise conditions

after construction, surface-generated sound from traffic across the bridge would introduce long-term

noise into the habitat. The results from these combi

ned impacts will produce a long-term change to

the acoustic environment in Cook Inlet and the surrounding waters, increasing sound levels in

low-frequency bands.

The effects of climate change on acoustic habitat may seasonally reduce sound levels that occur due
to ice movement within Cook Inlet. Increases in water temperature can increase the propagation

distance of sound; however, due to extreme mixing
likely to influence sound propagation substantially.

Table 5.2.3-1. Other Activities Potentially Affecting

in Cook Inlet, changes in temperature are not

the Underwater Acoustic Environment.

Activity

Potential Effects

State Waters and Onshore Oil and Gas: Exploration,
development, production, and decommissioning; Upper Cook
Inlet is a mature basin with extensive exploration and
development both on shore and in state waters over the past
50 years (see Section 5.1.2.1); 30 active oil and gas units,
entirely or partly in state waters; Includes 17 offshore
platforms, associated oil and gas pipelines, and onshore
processing and support facilities; Approximately 365 km (227
mi) of undersea pipelines; onshore pipelines and access
roads.

Additional oil and gas exploration and production will introduce
similar noise characteristics as those introduced in Federal
waters. There would be an increase in noise levels for the
duration of oil and gas activities in state waters. The variations
in bathymetric profile likely will affect noise propagation most
notably in state waters.

Renewable Energy Projects: include the 17.6-MW Fire Island
Wind Project and two tidal energy projects in development
(East Foreland Tidal Energy Project and 240-MW Turnagain
Arm Tidal Energy Project).

Increased vessel activity that will support renewable energy
projects and low-frequency noise from post-construction
operation will contribute to increased noise levels. Pile driving
and active acoustic sources will produce high-intensity,
temporary impacts.

Mining Projects: the Chuitna Coal Project, the Diamond Point
Rock Quarry, and the Pebble Mine Port and Marine Terminal

Low-frequency, chronic impacts from increased marine vessel

noise. High-intensity, temporary active acoustic sources during
exploration. Moderate intensity, low-frequency noise during the
mining operations.

Marine Transportation: Global shipping vessels; oil and gas
vessels, cargo vessels, military vessels, supply barges, cruise
ships, commercial fishing vessels, survey vessels, research
vessels

Chronic impacts from increased vessel noise that will occupy
low-frequency bands in the acoustic habitats.

Ports and Terminals: Largest port facilities are Anchorage,
Port MacKenzie, Tyonek, Nikiski, Drift River, Kenai, Anchor
Point, and Homer. Modernization project planned for Port of
Anchorage; Expansion and development underway in Port
MacKenzie

Chronic impacts from increased vessel noise that will occupy
low-frequency bands in the acoustic habitats. Port expansions
will increase noise levels temporarily due to construction and
may indicate an increase in chronic noise levels due to an
increase in vessel size, vessel numbers, and vessel transits.

Onshore Infrastructure Construction and Maintenance:
Projects developed by community, industry (other than oil and
gas), Federal and state governments, and military entities.
Ports, docks, roads, gravel pads, bridges, runways, ice roads,
energy projects, wastewater plants, etc.

Increased vessel activity during construction and maintenance.
Improved ports may indicate an increase in vessel size, vessel
numbers, and vessel transit. In water construction and
preparation such as pile driving and active acoustic sources
are high-intensity and have temporary impacts.

Submarine Cables: Two submarine cable projects completed.

Temporary increase in noise levels produced from support
vessels, plowing, and cable laying activities will produce
impacts during construction.

Dredging and Marine Disposal: The USACE conducts
annual maintenance dredging projects to prevent shoaling at
several locations within Cook Inlet: in Anchorage Harbor (Knik
Arm), Homer Small Boat Harbor, Ninilchik Harbor, and within
the Cook Inlet Navigation Channel.

Chronic low to moderate intensity sound level increases during
dredging operations. This activity is considered chronic in that
maintenance dredging will be required throughout the 40-year
period even though individual projects will start and stop.
Therefore dredging activities over the course of the analysis
period will produce long-lasting noise increases in the acoustic
environment.
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Activity Potential Effects

Fishing Activities: Currently extensive commercial,
recreational, and subsistence fishing activities occur
throughout Cook Inlet. These activities are described in
Section 4.3.11 (Commercial Fishing), Section 4.3.16 (Sport
Fishing), and Section 4.3.12 (Subsistence Harvest Patterns).

Vessel activity will produce an increase in noise levels
surrounding the activity. Impacts likely to be the same as
current impacts with no expected increase in commercial or
sport fishing.

5.2.3.3. Analysis of Cumulative Effects

The acoustic environment, by definition, is the additive sound propagated from natural and
anthropogenic sources. Individual sound sources may contribute only localized elevated sound levels
to the acoustic habitat; however, the addition of sources listed in the table above and subsequent
interaction with the physical environment may result in greater (Synergistic) impacts via combined
higher source levels or a wider distribution of higher sound levels. As described in Section 3.1, Cook
Inlet is a noisy environment compared to the open ocean due to natural conditions and an active
marine industry, including sound produced by other past, present, and reasonable foreseeable future
activities (Table 5.2-1). Increased acoustic input from vessels and active sources, particularly in the
low-frequency bands, is expected to result from the Proposed Action. Some of these noise sources
will exceed ambient conditions but will do so only for a short period of time or will occur in areas
that are geographically separated by many of the activities. The noise sources that could be expected
due to a large oil spill resulting from the Proposed Action could have temporary additive impacts on
the acoustic habitat by increasing the amount of low-frequency noise in the directly affected area as
well as regional waters. Individual sources introduced through the Proposed Action may be the
dominant contributor to noise in the environment for temporary periods; therefore, it is estimated that
there will be a minor additive impact to the acoustic environment.

5.2.3.4. Conclusion

The Proposed Action would not employ anthropogenic sound sources into Cook Inlet that are
different than those currently contributing noise to the acoustic habitat in or around the proposed
Lease Sale Area. Intensity, duration, and local changes in the acoustic environment for each activity
are likely to be minor when viewed on an individual basis. However, the Proposed Action and other
relevant activities would increase the number and duration of sound sources, and could expand the
spatial reach of these sound sources. Therefore, collectively, the Proposed Action will increase the
long-term (chronic) sound levels within Cook Inlet through temporary activities, periodic activities,
and long-term activities. Impacts to the acoustic habitat are additive due to the nature of sound
propagation within the marine environment. Incremental effects on the available acoustic habitat will
increase as sound sources increase in number, intensity, or duration. Frequency bands within the
acoustic environment will be impacted differentially depending on the sound sources, with
frequencies <1,000 Hz being impacted the most from man-made sound sources. Subsequent
availability of that acoustic environment to species therefore will be diminished to varying degrees,
depending on which activities are taking place and the sound propagation characteristics of the local
environment. The impacts of the Proposed Action on the acoustic environment are estimated to be
minor for individual routine activities and for small or large accidental spills. The incremental
contribution of the Proposed Action to the cumulative effects analysis is considered minor for
underwater acoustic environments.

5.2.4. Lower Trophic Level Organisms

Cumulative impacts on lower trophic level organisms will result from the incremental impacts of the
Proposed Action (analyzed in Section 4.3.4) when added to impacts from the ongoing and reasonably
foreseeable future activities described in Section 5.1.2.
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5.2.4.1. Summary of Direct and Indirect Effects

Lower trophic level organisms and their habitats would be affected by the following factors during
exploration, development, production, and decommissioning activities: disturbance and habitat
alteration from structure emplacement (Daigle, 2011; Manoukian et al., 2010; Montagna, Jarvis, and
Kennicutt, 2002); the addition of new substrate for colonization (Gallaway and Lewbel, 1982);
smothering, anoxia, and contamination from drilling discharges (Neff, 2010); contamination from
other discharges; impingement or entrainment from water intake (Choi et al., 2012); and attraction to
lighting, leading to increased predation (Keenan, Benfield, and Blackburn, 2007).

Impacts from small or large accidental spills include direct toxic effects, including lethal or sublethal
effects such as impacts on behavior, reproduction, growth and development, immune response, and
respiration (e.g., Auffret et al., 2004; Bellas et al., 2013; Blackburn et al., 2014; Hannam et al., 2010);
indirect toxic effects, including the inhibition of air-sea gas exchanges and hypoxia from the
degradation of oil (Abbriano et al., 2011; Blackburn et al., 2014; Ozhan, Parsons, and Bargu, 2014);
physical smothering and reduced photosynthesis (Blackburn et al., 2014; Gonzalez et al., 2013;
Ozhan, Parsons, and Bargu, 2014); and biomagnification/bioaccumulation of pollutants up food webs
(Blackburn et al., 2014). Analysis of impacts to lower tropic level organisms in Section 4.3.4 were
evaluated as minor for routine activities, minor for small spills, and moderate for a large spill.

5.2.4.2. Other Relevant Activities that Could Affect Lower Trophic Level
Organisms

Cumulative impacts on lower trophic level organisms include the incremental impacts of the
Proposed Action when added to the effects of past, present, and reasonably foreseeable future
activities in the vicinity of the proposed Lease Sale Area (Table 5.1.2-1). All of the categories listed
in Table 5.1.2-1 could impact lower trophic level organisms to varying degrees, and in a similar
manner to those described for the Proposed Action (as summarized in Section 4.3.4).

Some impacts, such as vessel traffic, will occur from other activities, but only on a local scale for a
short duration, and therefore will have negligible effect and will not be carried forward for analysis.
Of the activities that are most likely to cumulatively impact lower trophic level organisms,
disturbance and habitat alteration from structure emplacement, contamination from discharges, and
exposure to oil are anticipated to have the greatest additive and synergistic impacts.

5.2.4.3. Analysis of Cumulative Effects

Seafloor disturbance and habitat alteration in the Proposed Action will result from drilling wells and
placing anchors, nodes, cables, sensors, pipelines, and other equipment on the seafloor. Within

Cook Inlet, two to three platforms and two oil and three gas offshore pipelines would be installed
under the Proposed Action, and there would be 17 existing platforms and additional structures
anticipated in the future. Other activities that will disturb the seafloor (Table 5.2-1) include the
expansion of renewable energy projects, submarine cable projects, dredging and marine disposal, and
fishing activities. These activities will disturb small areas temporarily, or areas that have already been
subjected to disturbance.

Seafloor disturbance and habitat alteration, as described in Section 4.3.4.1, would include an initial
kill-off of fauna close to the structure followed by a general recovery. Chronic local seafloor
disturbance would result from subsequent movements of anchors and chains, or lines associated with
floating production platforms and support vessels. However, installation of platforms and surface-laid
pipelines would create hard substrate for algae and sessile invertebrate colonization. The amount of
seafloor disturbance under the Proposed Action when added to the effects of past, present, and
reasonably foreseeable future activities in the vicinity of the proposed Lease Sale Area will result in a
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minor incremental increase in impacts to lower trophic level organisms because the impacts will be
geographically and temporally separated, allowing for recovery of benthic communities.

Discharge of fluids and cuttings could impact planktonic and benthic communities, but impacts to the
planktonic community are unlikely to have an environmentally significant effect (Neff, 2005, 2010;
NRC, 1983), and benthic communities impacted by fluids and cuttings recover quickly (Neff, 2010).
Discharge of fluids and cuttings has occurred and will occur under other past, present, and reasonable
foreseeable future activities, as described in Table 5.2-1. The Proposed Action will result in a minor
incremental increase in the discharge of fluids and cuttings; impacts will be localized to areas in the
immediate vicinity of the wells and discharge will be dispersed quickly. Wells under the Proposed
Action will be >4.8 km (3 mi) from shore, while existing and potential future wells may be <4.8 km
(3 mi) from shore, so impacts will be geographically and temporally dispersed, resulting in a minor
cumulative impact in the Lease Sale Area.

The major waste discharges, with the exception of drilling discharges, produced under the Proposed
Action include bilge, ballast, fire, and cooling water; sanitary and domestic wastes; and deck
drainage. Once discharged, these wastes would contribute to degradation of water quality and impact
planktonic communities. Activities and locations that contribute to these discharges include oil and
gas activities in OCS and state waters, marine transportation, ports and terminals, wastewater
discharges, persistent contaminants and marine debris, military activities, and fishing activities. These
operational discharges are regulated and require an NPDES permit. As with discharge of drilling fluid
and cuttings, waste discharges from the Proposed Action and other past, present, and reasonably
foreseeable activities will be geographically and temporally separated, resulting in a minor
incremental increase in terms of other operational discharges.

Water intake would occur when drawing seawater for once-through, non-contact cooling of
machinery on drilling rigs under the Proposed Action, and would entrain phytoplankton and
zooplankton, resulting in mortality. This also would occur for state oil and gas activities. Cooling
water intake is regulated under NPDES permits to limit impacts as much as is practicable. Under the
Proposed Action, impacts will be localized to areas in the immediate vicinity of the drillships

(>4.8 km (3 mi)) from shore, whereas with other past, present, and reasonable foreseeable future
activities, the drillships will be <4.8 km (3 mi) from shore, so impacts will be geographically and
temporally dispersed, resulting in minor incremental increase of impacts.

The presence of structures and vessels and the associated lighting from the Proposed Action will
affect lower trophic level organisms by attracting organisms and predators, as described in Section
4.3.4.5. Structures with lighting in the cumulative effects analysis will be associated with oil and gas
operations, renewable energy projects, marine transportation, and military activities and will have
similar effects. Under the Proposed Action, lighting from offshore vessels and drilling operations
would be transient and localized, and would have nominal impacts on planktonic communities.
Therefore, the lighting generated by two to three platforms, in conjunction with similar lighting from
structures in the cumulative effects analysis, would result in a minor incremental increase in impacts
to lower trophic level organisms.

Under the Proposed Action, lower trophic level organisms could be exposed to oil accidentally
released from platforms, pipelines, and marine vessels. Accidental oil releases could occur in Cook
Inlet from a variety of activities, such as the domestic transportation of oil, import of foreign crude
oil, and state development of oil. Most of the oil released to Cook Inlet is from commercial and
recreational vessels. Qil releases from all sources may expose lower trophic level organisms via direct
contact or through persistent contamination of sediments. Planktonic communities would be most
susceptible to adverse impacts from spills occurring offshore in surface waters, whereas benthic
communities would be most susceptible to spills in coastal areas.
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The majority of reasonably foreseeable spills associated with the Proposed Action are estimated to be
<50 bbl, but a large spill, although unlikely to occur, is analyzed to determine the potential impacts
(Appendix A). The magnitude of impacts would depend on the specific location affected, and the
nature and magnitude of the accident, but could represent a large component of the overall exposure
of lower trophic level organisms in Cook Inlet. Similar spills (small and large) could occur from state
oil and gas activities as well as port and terminal expansion projects, while other activities likely
would only result in small spills. Overall, cumulative impacts from accidental spills as a result of the
Proposed Action likely would result in a minor (small spill or gas release) or moderate (large spill)
incremental increase in accidental spill-related impacts. Oil spill response efforts and drills are
assumed to be part of future oil and gas activities, and would have similar effects as those described
in Section 4.3.4.6, which include minor impacts from mechanical recovery and in-situ burning, while
dispersant effect depends on the size of the spill. Dispersants used on small spills are expected to have
minor impacts, while large spills would result in moderate impacts. The additive effects of oil spill
response activities associated with the Proposed Action are expected to be minor to moderate.

Climate change may result in impacts to lower trophic level organisms through habitat modification
and ocean acidification. Impacts on lower trophic level organisms include direct synergistic impacts
such as changes in the timing and magnitude of plankton blooms, physiological changes from altered
ocean pH and temperature, and habitat modification that could occur as a result of melting ice,
shoreline erosion, and sea level rise. Habitat modification will expand the range for some species,
while reducing it for others. However, while the effects of climate change will be long-term, the
effects that would occur during the life of the Proposed Action are estimated to negligibly impact
lower trophic level organisms.

5.2.4.4. Conclusion

Lower trophic level organisms in Cook Inlet could be affected adversely by activities associated with
the Proposed Action over the next 40 years. These impacts include disturbance and habitat alteration
from structure emplacement, including the addition of new substrate for colonization; smothering,
anoxia, and contamination from drilling and other operational discharges; impingement or
entrainment from water intake; and attraction due to lighting. Overall impact of all routine activities
under the Proposed Action is estimated to be minor. Impacts are estimated to range from minor to
moderate for accidental spills. Lower trophic level organisms also could be affected by many other
activities, including oil and gas activities in OCS and state waters, renewable energy projects, marine
transportation, ports and terminals, submarine cable projects, wastewater discharges, persistent
contaminants and marine debris, military activities, and climate change, resulting in a similar set of
impacts.

Cumulative impacts on lower trophic level organisms in Cook Inlet from all OCS and non-OCS
activities over the next 40 years are unavoidable, although mitigation could alleviate some of the
impacts. Incremental contributions from the Proposed Action would result in a minor increase of
impacts on lower trophic level organisms because most impacts would be localized, temporary, and
not estimated to result in long-term disturbances or population-level effects.

5.2.5. Fish and Shellfish

Cumulative impacts on fish and shellfish will result from the incremental impacts of the Proposed
Action (analyzed in Section 4.3.5) when added to impacts from ongoing and reasonably foreseeable
future activities described in Section 5.1.2.

5.2.5.1. Summary of Direct and Indirect Effects

A detailed discussion of the direct and indirect impacts to fish and shellfish can be found in
Section 4.3.5. Routine activities under the Proposed Action that may adversely affect fish, shellfish,
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and EFH include seafloor disturbance resulting in disturbance, damage, and burial of individual fish
as well as their habitat and prey; drilling discharges causing injury and mortality, and indirectly
impacting fish and shellfish through impacts to water quality; seismic surveys introducing noise-
related disturbance to fish and fish habitats; water intake resulting in entrainment and impingement;
and trash and debris (including non-hazardous domestic waste) introducing contaminants. Accidental
activities that may affect fisheries resources include exposure to spilled oil, which could occur during
routine operations. As discussed in Section 4.3.5, routine activities associated with implementation of
the Proposed Action are estimated to have minor direct impacts on fish and shellfish in the vicinity of
Cook Inlet. A small oil spill would have minor impacts and a large oil spill is estimated to have a
moderate impact on fish and shellfish species, although it may have a major impact on some species
if spilled oil affects egg and larval development, or interrupts spawning activities.

5.2.5.2. Other Relevant Activities that Could Affect Fish and Shellfish

Cumulative impacts on fish and shellfish include the incremental impacts of the Proposed Action
when added to the effects of past, present, and reasonably foreseeable future activities in the vicinity
of the proposed Lease Sale Area (Table 5.1.2-1).

The list of past, present, and reasonably foreseeable activities as identified in Table 5.2-1 that are the
most significant sources of additive and synergistic impacts to fish and shellfish over the 40-year time
period of the Proposed Action are as follows:

o QOil and gas activities (OCS waters, state waters, and lands)
o Marine transportation (includes spills)

e Ports and terminals

o Wastewater discharges

o Persistent contaminants and marine debris

¢ Mining activities; and

e Climate change

The listed activities will result in seafloor disturbance and habitat alteration from construction
activities; contamination from drilling and operational discharges; mortality from water intake;
disturbance impacts from seismic surveys, construction activities, and vessels; attraction to structures
and lights; contamination from trash and debris; and contamination and habitat alteration from an oil
spill and cleanup activities. Impacts also will occur from submarine cable projects, dredging and
marine disposal, military activities, and fishing activities, but these activities are conducted
temporarily, only on a local scale, or in areas that are already disturbed. Preliminary screening
determined that the remaining activities (Table 5.1.2-1) will primarily result in disturbance impacts to
a small number of fish and shellfish in a localized area for a short duration, and therefore will not be
carried forward for analysis. While fishing activities will have a direct impact on fish and shellfish,
the Proposed Action does not contribute to fishing activities; thus, fishing activities have been
screened out for analysis. Within the activities that are most likely to impact fish and shellfish,
contamination and oiling of habitats from an accidental spill, and habitat alteration and disturbance
from construction activities as well as spill cleanup operations oil are anticipated to have the greatest
additive impact.

5.2.5.3. Analysis of Cumulative Effects

The most significant impacts on fish and shellfish historically are from activities that disturb their
habitat. Past anthropogenic impacts have included the discharge of drilling fluids and sediment from
cuttings, bioaggregation and bioaccumulation of pollutants released during project activities, and
habitat loss. Past and present actions that contribute to these disturbances include oil and gas
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exploration and development, the introduction of persistent contaminants, and the possible
introduction of invasive species. Historic discharge of cuttings also poses a threat to the benthic
habitat through deposition of artificial sediment on the seafloor and temporary loss of benthic
organisms. Mortality and injury also are caused by the introduction of toxins and sediments into the
water column due to drilling discharges. These toxins may pose a threat to pelagic and benthic
organisms. Effects of past and current actions on fish and shellfish tend to be localized to areas near
an activity, and so are geographically and temporally dispersed. Aquatic invasive species could pose a
threat to fish and shellfish by altering habitat, competing for resources, preying on native species, or
affecting the health of native species by introducing disease and pathogens. This could lead to
changes in food web structure and shifts in abundance and diversity of native species. All factors
directly and indirectly related to offshore oil and gas exploration in and around the proposed Lease
Sale Area that have affected fish and shellfish in the past are likely to continue in the future. The
potential for adverse cumulative impacts from the projected activities outlined in the Proposed Action
would add to the effects on these resources through additive and synergistic cumulative impacts;
however, because activities under the Proposed Action will be geographically separated (offshore)
from other past, present, and reasonable foreseeable future activities (nearshore and onshore), impacts
from the Proposed Action are estimated to result in minor incremental increase of impacts to fish and
shellfish.

Drilling discharges resulting from the Proposed Action would add to the impacts resulting from
current oil and gas activities. They are estimated have a minor additive effect on fish and shellfish due
to the relatively small quantities involved, the limited area affected near a discharge point due to the
high tidal currents present in Cook Inlet, and the geographic separation of drilling discharges related
to the Proposed Action and those related to oil and gas activities in OCS and state waters. Other
operational discharge would also have a minor additive effect, as effects would be similar to the ones
described in the Proposed Action and would be geographically separated and quickly diluted by tidal
actions.

Exploration surveys could be conducted anywhere throughout the proposed Lease Sale Area as part
of the Proposed Action and would contribute to the existing ambient noise environment from oil and
gas activities and ship traffic in Cook Inlet. Noise generated during the Proposed Action will likely be
the dominant noise source in the environment during exploration (seismic surveys) and during
construction of platforms; however, this noise will be geographically separated from much of the
noise generated by other past, present, and reasonable foreseeable future activities. Also, while noise
from activities under the Proposed Action will be intense, it will be short and will not result in long-
term disturbance impacts to fish and shellfish. The Proposed Action will result in a minor incremental
increase of noise-related impacts to fish and shellfish.

The physical presence of platforms (two to three) and pipelines (two) resulting from the Proposed
Action will attract fish. Oil and gas platforms, docks, piers, and various other structures, which may
include water intake structures, are anticipated as well. These structures could provide habitat for fish,
which could have additive and synergistic effects on fish and shellfish depending on the species and
type and location of habitat altered. Platforms are known to attract fish for food and shelter from
predators, and some structural remains from oil and gas operations in other parts of the U.S. have
been considered for EFH designation to rebuild certain stocks of fish. However, the small number of
structures anticipated under the Proposed Action and the spatial separation of these structures from
other past, present, and reasonable foreseeable future activities is estimated to result in a minor
incremental increase in physical presence-related impacts to fish and shellfish.

The increased traffic projected as a result of the Proposed Action could create fish migration
interruptions and delays. The extent of the conflicts would depend on the proximity to fish migration
corridors throughout the proposed Lease Sale Area. However, relative to the existing level of vessel
traffic in the proposed Lease Sale Area from activities such as oil and gas activity and marine
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transportation, the level of increase in vessel traffic from the Proposed Action is estimated to result in
a minor incremental increase in vessel traffic-related impacts to fish and shellfish.

Increased shipping also increases the occurrence of trash and debris, small fuel spills and the
possibilities of oil spills or vessel groundings, all of which would affect fish and fish habitat. The
increase in marine vessel traffic and short-term underwater noise associated with the Proposed Action
would contribute additive impacts associated with the planned construction, expansion, and operation
of port facilities in Cook Inlet and could have a minor additive impact on the fish and shellfish. The
increase in port facilities includes the Pebble Mine Port, Port of Anchorage, and Port MacKenzie.
These expansions would cause an increase in marine vessel traffic, larger commercial vessel traffic,
and construction vessel traffic in Cook Inlet. Increased shipping increases the occurrence of small fuel
spills as well as the possibilities of oil spills or vessel groundings, all of which would affect fish and
fish habitat. For these reasons, the relatively small additional contribution made by the discharges,
seismic surveys, and offshore construction activities of the Proposed Action are estimated to have a
minor additive effect when added to other past, present, and reasonable foreseeable future activities.

A large oil spill resulting from the Proposed Action could have additive impacts on fish and shellfish
populations and habitat when added to the cumulative effects analysis. Impacts under the Proposed
Action when added to the effects of past, present, and reasonably foreseeable future activities in the
vicinity of the proposed Lease Sale Area could occur as a result of oil contaminating fluid flats,
beaches, coastal marshes, salmon spawning rivers, and forage fish populations that utilize nearshore
areas. As described in Section 4.3.5, impacts on fish and shellfish could cascade through the
ecosystem with synergistic impacts as local fish stocks are forced into alternate habitats in search of
alternate food supplies, migrating species are delayed or detoured to less productive spawning habitat,
and local forage fish populations are impacted due to increased mortality due to effects of oil
contamination. The overall cumulative effect on fisheries resources may include reduced stocks of
some fisheries resources (e.g., sockeye, coho, and Chinook salmon; some semidemersal fish such as
pollock; some shellfish), primarily due to the potential for overharvest of these stocks by commercial
fishing activities. This effect could persist for several generations within a sub-population. Effects
measurable at the population level are not likely. The effects of a large spill occurring as part of the
Proposed Action would be additive to any other spill. The most likely effect would be a lengthier and
prolonged recuperation period for fish and shellfish resources in the affected area.

Overall, accidental spills as a result of the Proposed Action would likely result in a minor (small spill
or gas release) or moderate (large spill) incremental increase in accidental spill-related impacts. Oil
spill response efforts and drills are assumed to be part of future oil and gas activities, and would have
similar effects described in Section 4.3.5.8, which include minor impacts from mechanical recovery
and in-situ burning, while dispersant effect depends on the size of the spill. Dispersants used on small
spills are expected to have minor impacts, while large spills would result in moderate impacts. The
additive effects of oil spill response activities associated with the Proposed Action are expected to be
minor to moderate. Influences of climate change on fish, shellfish, and their habitat are of concern in
the cumulative effects analysis. Warming ocean temperatures associated with climate change may
increase plankton growth rates and generation times, and change the composition of planktonic
populations in the proposed Lease Sale Area. Effects of oil and gas activity in the reasonably
foreseeable future on fish and shellfish planktonic larvae and juveniles tend to be localized to areas
near the activity, and so are geographically dispersed.

Climate change is likely to affect the habitat, behavior, abundance, diversity, and distribution of fish
and shellfish. Several studies have examined the effects of climate change (including ocean
acidification) on fish and shellfish. These studies emphasize the implications of potential northern
range expansions of fish species, the effects of warming sea surface temperatures on fish biomass,
possible changes in fish species complexes, effects on commercially important species, shifts in prey
available and shifts in food webs, and the particular vulnerability of coastal areas in Alaska (Cheung
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et al., 2009; Mathis and Cross, 2014; Sherman et al., 2009). Therefore, the Proposed Action could
result in a minor additive or synergistic incremental increase of climate change effects to fish and
shellfish when considered in the cumulative effects analysis.

5.2.5.4. Conclusion

Over the estimated 40-year time frame of the Proposed Action, activities would cause various
additive and synergistic effects on fish and shellfish populations. Even when considering activity
levels from the other past, present, and reasonable foreseeable future activities, additive impacts from
the Proposed Action are estimated to be relatively few in number and minor in scope. Impacts of the
Proposed Action on fish and shellfish are estimated to be minor for routine activities. The additive
risk of oil spills within the proposed Lease Sale Area and the resultant associated risk to fish and
shellfish species populations and their associated habitat will result in a moderate incremental
increase of impacts to fish and shellfish. The incremental contribution of the Proposed Action would
result in a minor increase in impacts to fish and shellfish because most impacts would be localized,
temporary, geographically separated, and not estimated to result in long-term disturbances or
population-level effects to fish and shellfish directly or to their habitat. However, the impacts
associated with a large spill could have a moderate impact on fish and shellfish populations and
habitats in the area.

5.2.6. Marine Mammals

Cumulative impacts on marine mammals will result from the incremental impacts of the Proposed
Action (analyzed in Section 4.3.6) when added to impacts from ongoing and reasonably foreseeable
future activities described in Section 5.1.2.

5.2.6.1. Summary of Direct and Indirect Effects

A detailed discussion of the direct and indirect impacts from the Proposed Action on marine
mammals is provided in Section 4.3.6. Routine activities under the Proposed Action that may
adversely affect marine mammals include seafloor disturbance that could disturb or bury prey
resources; drilling discharges; noise from MODUSs, support vessels, or other activities; physical
presence of MODUSs, vessels, or other infrastructure; accidental discharge of trash and debris; vessel
traffic; and aircraft traffic and noise. Potential impacts to marine mammals from routine activities
under the Proposed Action include behavior disruption, sound masking, hearing loss, and
physiological stress, injury, or mortality from noise; contamination to habitat or prey from drilling
discharges or trash and debris; and collision with vessels resulting in mortality. Potential impacts to
marine mammals related to small or large accidental spills include direct contact, resulting in stress or
mortality; toxic reactions from inhalation or direct ingestion, or ingestion of contaminated prey; and
fouling of baleen or fur.

5.2.6.2. Other Relevant Activities that Could Affect Marine Mammals

Cumulative impacts on marine mammals include the incremental impacts of the Proposed Action
when added to the effects of past, present, and reasonably foreseeable future activities in the vicinity
of the proposed Lease Sale Area (Table 5.1.2-1). Activities that could impact marine mammals are
summarized in Table 5.2.6-1. Of these potential IPFs, oil and gas activities, outside of this action,
and marine transportation are the most likely to affect marine mammals.

Table 5.2.6-1. Summary of Activities that may Adversely Affect Marine Mammals.

Activity Potential Types of Effects

Seafloor disturbance, noise, drilling discharges, physical presence, trash and

Ol and Gas activities (non-Lease Sale 244) debris, vessel traffic, aircraft traffic and noise, accidental spills

Renewable energy projects Seafloor disturbance

Fishing activities Noise, physical presence, trash and debris, vessel traffic, accidental spills
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Activity Potential Types of Effects
Marine transportation Noise, physical presence, vessel traffic, accidental spills
Ports and terminals Noise, accidental spills
Dredging and marine disposal Seafloor disturbance, physical presence, accidental spills

Noise, physical presence, vessel traffic, aircraft traffic and noise, accidental

Military activities spills.

Habitat alteration, changes in water quality, water circulation, and food

Climate change availability

5.2.6.3. Analysis of Cumulative Effects

Activities that result in seafloor disturbance under the Proposed Action could disrupt or bury prey
resources for some species of marine mammals (Section 4.3.6.1). Activities with the potential to
affect marine mammals that will disturb the seafloor (Table 5.2.6-1) include oil and gas activities
(non-Lease Sale 244), dredging and marine disposal, and renewable energy projects.

Though prohibited, accidental release of trash and debris could occur from oil and gas activities as
well as recreational and commercial fishing activities. Due to regulations and trash and debris
management required for lessees, trash and debris under the Proposed Action would not measurably
add to the pre-existing amounts of trash and debris regularly occurring in Cook Inlet.

Marine mammals should not be adversely affected by seafloor disturbance. Indirect impacts from
seafloor-disturbing activities could include reduced water quality from increased turbidity and
disturbance or burial of food resources. These indirect impacts might disturb some individual marine
mammals, but it is unlikely that there would be long-term or population-level effects. Impacts from
seafloor disturbance under the Proposed Action, as described in Section 4.3.6.1, would result in small
periodic increases in turbidity and potential impacts to marine mammals because the limited
geographical extent of areas affected. Moreover Cook Inlet, particularly upper Cook Inlet, is
extremely turbid with a constant flow of glacial sediments flushing from streams through the upper
and lower inlet, and into the ocean. Consequently the relatively small volumes of sediments, drill
cuttings, etc. occasionally released into the lower inlet during exploration and development would be
difficult, if possible to detect away from the immediate vicinity of ongoing activities. For these
reasons sea floor disturbance should have no effect on marine mammals in Cook Inlet, especially
when compared to the existing quantities of sediment and materials found throughout the inlet.

Under the Proposed Action, noise would contribute to impacts on marine mammals in and around the
proposed Lease Sale Area. MODUSs, support vessels, and all offshore equipment, including seismic
survey arrays, could directly affect marine mammals via emitted noise (see Section 4.3.6.2).
Anthropogenic noise is ubiquitous in Cook Inlet from oil and gas activities in state waters, shipping
traffic, and recreational and commercial boating, among other sources, and will occur under activities
associated with other past, present, and reasonable foreseeable future activities as outlined in Table
5.2-1. The most significant contributors to anthropogenic noise in Cook Inlet from the Proposed
Action would be seismic, geohazard, and geotechnical surveys. These types of surveys may
reasonably be expected to occur as a part of oil and gas activities in state waters and would not be
exclusive to the Proposed Action. Because of the limited number of seismic, geohazard, and
geotechnical surveys estimated to occur under the Proposed Action and the current level of
anthropogenic noise in Cook Inlet from other sources, the Proposed Action would result in a minor
incremental increase in impacts to marine mammals that would occur under the cumulative effects
analysis, mostly during the exploration and development phases.

The presence of structures and vessels from the Proposed Action could impact marine mammals.
Within Cook Inlet, two to three platforms would be constructed under the Proposed Action, and there
are 17 existing platforms with additional structures anticipated in the future under the cumulative
effects analysis. Structures and vessels that could affect marine mammals would be associated with
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oil and gas operations, fishing activities, renewable energy projects, mining projects, marine
transportation, dredging and marine disposal, scientific research, and military activities. Under the
Proposed Action, the presence of offshore vessels and exploratory drilling operations would be
transient and localized, and platforms would be located >4.8 km (3 mi) from shore in areas
geographically separate from other such structures in Cook Inlet. As marine vessels are very common
in Cook Inlet, the physical presence of a limited number of structures and vessels associated with the
Proposed Action would result in small periodic increases in Cook Inlet vessel traffic that would have
negligible effects on marine mammals within the cumulative effects analysis, while potentially
providing vertical cover and substrate for some prey species.

Vessel traffic in Cook Inlet includes cruise ships, ferries, passenger vessels, tankers, non-resident
tugs, tank barges, freight and cargo ships, commercial and sport fishing vessels, military and USCG
vessels, scientific research vessels, and pleasure craft. According to ADEC (2012a), more than 1,518
transits were made by cruise ships, ferries, overnight passenger vessels, tankers, non-resident tugs,
tank barges, and freight and cargo ships in 2010. This number excludes commercial and sport fishing
vessels, pleasure craft, or other types of vessels. A study by Cape International, Inc. (2012) estimated
480 large vessels (other than fuel barges on domestic trade) called at Cook Inlet ports in 2010.
Consequently, marine mammals in Cook Inlet should be habituated to vessel traffic and noise. One to
three vessel trips per week under the Proposed Action represent a relatively minute increase in vessel
traffic under the cumulative effects analysis and the cumulative effects would be negligible at most.

Aircraft traffic is expected to occur in association with state oil and gas activities, scientific activities,
military activities, and commercial transport of passengers and cargo. These activities are expected to
continue or increase in the foreseeable future. Mostly the noise-related effect on marine mammals is
brief, and transfers poorly from the air into the surface waters of Cook Inlet (Richardson et al., 1995).
Observations made from low-altitude aerial surveys report behavioral responses of marine mammals
are highly variable and range from no observable reaction to diving or rapid changes in swimming
speed or direction (Efroymson et al., 2000; Smultea et al., 2008). NMFS and the USFWS consider
that low-flying aircraft could result in Level B (behavioral) harassment (Scholik-Schlomer et al.,
2011). Overall, the Proposed Action would likely result in a minor incremental increase (one to three
trips per day for two to three platforms) in aircraft traffic and associated noise. The minimum altitude
requirements (1,500 ft ASL) usually required the NMFS would ensure any additive effects of aircraft
operations in the Proposed Action would not likely be measurable.

Accidental oil releases could occur in Cook Inlet from related activities such as the domestic
transportation of oil, import of foreign crude oil, development of hydrocarbon resources in state
waters, or from infrastructure projects such as port expansions that require vessels. Over the decades
since oil and gas development began in Cook Inlet there have been incidents of large spills occurring
in Cook Inlet, and some were much larger than either of the assumed large spill sizes for platforms or
pipelines in the Proposed Action (ADNR, 2016). The lack of any chronic or major effects from such
spills suggests any additive effects from one of the assumed large spill types would likewise have no
significant effect. The existence of spill response infrastructure and protocols would also ensure any
adverse effects to marine mammals from large oil spills would continue to have a negligible level of
effects on marine mammals other than sea otters. Sea otters could still be affected with a moderate
level of effects, due to their physiology and habitat requirements that might make them more
vulnerable than other marine mammal species. Still the overall cumulative effects of a large oil spill
within the past, present, and reasonably foreseeable future would most likely be a negligible to minor
level of effects.

Direct and indirect effects of climate change may have synergistic adverse effects on marine
mammals and may include increased incidence of disease (Guimaraes et al., 2007), exacerbation of
the effects of illness, or bioavailability of contaminants (Schiedek et al., 2007), increased ocean noise
levels (Reeder and Chiu, 2010), changes to the density and distribution of prey species (Welch and
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Batten, 1999; Whitney and Freeland, 1999), and habitat changes. Such changes could be partially
beneficial to some species of marine mammals but detrimental to others, depending on the ability of a
species to cope with the environmental changes. Such effects could affect species demographics,
behavior, numbers, and distributions. The overall impact on marine mammals would vary since
species such as sea otters would likely encounter difficulty foraging on bivalves, while other species
such as harbor seals and Steller sea lions may experience changes in fish availability and an increase
in squid or other invertebrate numbers. Much would depend on the level of ocean acidification, and
what the ensuing long-term effects would be. For these reasons the additive effects of the Proposed
Action on actual climate change and ocean acidification would be difficult if not impossible to
measure on the global or regional scale. Consequently the Proposed Action would barely have a
negligible effect on climate change in the global and local contexts because of the scale of the
Proposed Action when compared to climate change, and the duration of the Proposed Action.

5.2.6.4. Conclusion

Marine mammals may be impacted by other activities, including oil and gas activities in state waters,
fishing activities, renewable energy projects, marine transportation, trash and debris, military
activities, and climate change. Cook Inlet — particularly near Homer, Seldovia, and Anchor Point —
experiences a great deal of vessel activity during summer from recreation, commercial fisheries,
barging, and other forms of commercial and scientific vessel traffic, while upper Cook Inlet regularly
receives large vessel traffic at ports in Anchorage, and Port McKenzie. Because of the frequent vessel
activity throughout Cook Inlet, resident marine mammals should be at least partially habituated to
vessel presence and noise. Likewise major airport facilities at JBER and Anchorage International
Airport, as well as smaller municipal and private airstrips scattered throughout the Cook Inlet region
guarantees a large volume of air traffic occurs on a regular basis. As with vessel traffic and noise,
resident marine mammals are most likely habituated to aircraft operations and noise to some degree
and any additional aircraft associated with the Proposed Action would not elevate the overall effect of
aircraft on marine mammals. Likewise the existing acoustic footprint in Cook Inlet suggests noise
under the Proposed Action would not elevate the preexisting and future noise levels meaningfully.
Other seismic, geohazard, and geotechnical surveys (related to state oil and gas activities) and other
activities continue occurring in state and OCS waters and the effects of the Proposed Action should
not increase the effects of those activities beyond what already exists.

The overall level of effects from the existing IPFs on marine mammals in Cook Inlet is mostly
negligible, with a few such as noise being minor. The relatively small footprint of the Proposed
Action would not add to the levels of effects for past, present, and foreseeable activities in Cook Inlet,
with the exception of a large oil spill which could have a moderate level of effects on sea otters.

5.2.7. Terrestrial Mammals

Cumulative impacts on terrestrial mammals will result from the incremental impacts of the Proposed
Action (analyzed in Section 4.3.7) when added to impacts from ongoing and reasonably foreseeable
future activities described in Section 5.1.2.

5.2.7.1. Summary of Direct and Indirect Effects

Impacts to terrestrial mammals resulting from the implementation of the Proposed Action include
effects due to routine operations associated with exploration and production activities as well as
effects due to accidental small oil spills and a large oil spill or gas release. Routine operations
estimated to impact terrestrial mammals are: (1) habitat alteration; (2) physical presence; (3) aircraft
traffic and noise; and (4) onshore support activities. Overall, routine operations are estimated to have
a negligible impact on terrestrial mammals; the potential impacts from a small spill are expected to
have no effects; and the potential impacts of a large oil spill on terrestrial mammals are estimated to
be negligible.
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5.2.7.2. Other Relevant Activities that Could Affect Terrestrial Mammals

Cumulative impacts on terrestrial mammals include the incremental impacts of the Proposed Action
when added to the effects of past, present, and reasonably foreseeable future activities in the vicinity
of the proposed Lease Sale Area (Table 5.1.2-1). Many activities could impact terrestrial mammals in
a similar manner as the Proposed Action (Table 5.2-1). These activities are currently taking place in
Cook Inlet and will continue for the foreseeable future. Changes in the extent or nature of these
activities could alter the impact they have on terrestrial mammals.

The most significant sources of additive and synergistic impacts to terrestrial mammals associated
with activities as part of the cumulative effects analysis stem from oil and gas activities in state
waters, renewable energy projects, mining projects, ports and terminals, the Knik Arm Crossing
Project, and climate change. These will cause habitat alteration from construction activities as well as
possible contamination and habitat alteration from a large oil spill and cleanup activities. Limited
impacts also occur from activities such as marine transportation, submarine cable projects, dredging
and marine disposal, military activities, and fishing activities, but these activities are conducted
temporarily, on a local scale, or in disturbed areas. Preliminary screening determined the remaining
activities in the cumulative effects analysis (Table 5.1.2-1) will mostly result in disturbances to a
small number of terrestrial mammals in localized areas for a brief time, and so will not be carried
forward for analysis. Within the activities that are most likely to impact terrestrial mammals,
contamination and oiling of habitats from a large spill, and habitat alteration and disturbance from
onshore construction activities and oil spill cleanup operations are expected to have the greatest
additive impact.

5.2.7.3. Analysis of Cumulative Effects

The presence and construction of structures, vehicular traffic, large oil spills, and oil spill response
activities, from the Proposed Action could affect terrestrial mammals. The construction of structures
could result in short-term erosion and sedimentation, disturbance of prey, increases in construction
activity noise, water quality changes from turbidity, wetland resource impacts, and land use changes.
Within Cook Inlet, two to three platforms would be installed under the Proposed Action, and there are
17 platforms with additional structures anticipated for the future. Renewable energy and mining
projects, ports and terminals projects, the Knik Arm Crossing Project, and submarine cable projects
are expected and would result in structure emplacement. For example, there are 11 wind turbines
located on Fire Island, with plans for 11 more. Most impacts from structure emplacement and
construction activities in the cumulative effects analysis are expected to be indirect, causing
displacement of animals from areas adjacent to construction activity. While some displacement would
be permanent, most likely the area of displacement would amount to tens to hundreds of meters,
impacting a few individual animals at most, and certainly not any populations.

The physical presence of MODUSs, platforms, vessels, and pipelines associated with the Proposed
Action is not likely to affect terrestrial mammals, just as existing oil and gas infrastructure in state
waters has no effect on terrestrial mammals. Because structures in the Proposed Action would be
located in offshore Federal waters and vessels will utilize established traffic corridors, neither
exploration activities, development activities, or vessel traffic should affect terrestrial mammals.
Some of the structures supporting oil and gas operations have been or will be constructed onshore,
along the coast, or in nearshore areas. The geographic separation of structures in the Proposed Action
ensures there would be no additive long-term level of effects on terrestrial mammals other than
excluding small areas as habitat for terrestrial mammals where buildings, pipelines, and other
infrastructure are constructed.

Terrestrial mammals could be exposed to large oil spills accidentally released from platforms or
pipelines, and would be most susceptible to adverse impacts from spills occurring in coastal areas or
that affect foraging habitats or resources. Accidental small oil releases would have no effect on
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terrestrial mammals unless it occurred along an onshore or nearshore section of pipeline, in which
case the spill would be responded to immediately, ensuring a negligible level of effects occurs to
terrestrial mammals. Large oil spills could occur in Cook Inlet from related activities such as the
domestic transportation of oil, import of foreign crude oil, and state development of oil. Most of the
oil released to Cook Inlet is from commercial and recreational vessels. Oil releases from all sources
might potentially expose terrestrial mammals via direct contact or through the inhalation or ingestion
of oil or tar deposits or contaminated prey. Impacts from spilled oil could be synergistic with other
impacts to prey items of terrestrial mammals. For example, if the salmon population is substantially
impacted by an oil spill, impacts on brown bears could cascade through the ecosystem with
synergistic impacts as brown bears are forced into alternate habitats in search of alternate food
supplies (Section 4.3.7.5).

The majority of reasonably foreseeable spills associated with the Proposed Action are <50 bbl, but a
large spill >1,000 bbl could occur and the assumed size of large spills from the Proposed Action are
5,100 bbl and 1,700 bbl originating at a platform or pipeline spill respectively. The magnitude of the
impacts would depend on the coastline area affected, the nature, and the magnitude of the accident.
Similar spills have occurred (ADNR, 2016a) from state oil and gas activities. Overall, the Proposed
Action would likely result in a negligible (small spill) or minor (large spill) incremental increase in
accidental spill related impacts under the cumulative effects analysis.

Cumulatively, climate change may result in synergistic impacts to terrestrial mammals through
habitat modification. Observed impacts include earlier snowmelt, reduced sea ice, glacial retreat,
warmer permafrost, drier landscapes, increased wildfires, changes in the diversity and richness of
ecological communities, and more extensive insect outbreaks. The region surrounding Cook Inlet
could face major ecological shifts, profoundly altering habitat and populations of terrestrial mammals
that add to the region’s richness and diversity. Spruce bark beetle infestations which have destroyed
about half of the spruce forests on the Kenai Peninsula (ADNR, 2015e), are correlated with increasing
temperatures. The volume of mortality caused by beetle infestation now exceeds the volume of
growth (ADNR, 2001), and the large volume of dead trees can provide fuel for devastating fires that
would further alter habitat on the Kenai Peninsula. Extensive forest fires in the late nineteenth and
early twentieth centuries, combined with overhunting, led to the extirpation of caribou herds on the
Kenai Peninsula (ADFG, 2003). Deforestation associated with climate change also could cause loss
of suitable caribou habitat on the Kenai Peninsula. During the latter half of the twentieth century, an
estimated 80% of wetland sites on the Kenai Peninsula experienced drying, and two-thirds of wetland
sites decreased in size. This loss of wetlands was accompanied by a change from open, wet, and
watered areas to wooded upland habitats (Klein, Berg, and Dial, 2005). Moose may benefit in the
short term from an increase in post-fire browse, but over the long term, loss of wetlands might reduce
moose populations, and the decrease in suitable moose and caribou habitat would locally increase
stress on those populations. Such an impact that would be exacerbated by increased bear predation on
young, particularly if interferes with salmon runs that local bear populations rely on. A warming
climate may be devastating to some of Alaska’s salmon populations, and associated terrestrial
ecosystems. Decreased glacial mass will feed less cold freshwater into area’s rivers during summer,
and result in water temperature changes could jeopardize salmon spawning habitat, and health (IUCN,
2009). Increased rainfall during the winter could scour river beds, disturb redds and cause physical
damage to salmon eggs and juveniles (Schoenfeld, 2014), and sedimentation could increase with
increased rainfall burying redds, and smothering eggs and juveniles (IUCN, 2009). Loss of salmon
runs would disrupt some nutrient cycles leading to a cascade of ecological effects.

Overall, the effects of climate change on terrestrial mammals vary between species as some might
benefit from new habitats, while others might not fare as well. Similarly, some may benefit from the
northward expansion or changes in prey distribution and abundance while other species may suffer
from those same changes.
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5.2.7.4. Conclusion

Terrestrial mammals in Cook Inlet could be adversely affected by activities associated with the
Proposed Action over the 40-year period of the E&D Scenario. These impacts include behavioral
disturbance and habitat loss due to the presence of vessels in nearshore areas, aircraft (noise-related
disturbance), equipment and human activity (construction) as well as exposure to or loss/degradation
of habitat from an accidental spill or infrastructure placement. The overall impact of all routine
activities under the Proposed Action is estimated to be negligible and to range from mostly negligible
levels of effect up to a minor level of effects for accidental large oil spills. Terrestrial mammals are
affected by many other activities, including some oil and gas activities in state waters, renewable
energy projects, mining projects, marine transportation, ports and terminals, the Knik Arm Crossing
Project, submarine cable projects, military activities, fishing activities, and climate change, resulting
in a similar set of impacts.

The cumulative impacts on terrestrial mammals in Cook Inlet from all OCS and non-OCS activities
over the next 40 years are unavoidable. The incremental contribution of the Proposed Action to the
past, present and reasonably foreseeable activities on terrestrial mammals would be a negligible level
of effects. Most impacts would be localized and brief, and would not produce long-term disturbances
or population-level effects. Additionally, most impacts from the Proposed Action would occur in the
OCS and offshore waters, remaining geographically separate from terrestrial mammals and their
habitat. However, a large spill could have a minor level of effects on some terrestrial mammal
populations and habitats in the contacted areas. Oil spill response activities would reduce the effects
of a large spill to a negligible to minor level of effects.

The overall level of effects from the existing IPFs on terrestrial mammals in Cook Inlet is mostly
negligible, with large spill effects being minor. The relatively small footprint of the Proposed Action
would not add to the levels of effects for past, present, and foreseeable activities in Cook Inlet, with
the exception of a large oil spill which could have a minor level of effects on terrestrial mammals.

5.2.8. Birds

Cumulative impacts on birds will result from the incremental impacts of the Proposed Action
(analyzed in Section 4.3.8) when added to impacts from the ongoing and reasonably foreseeable
future activities described in Section 5.1.2.

5.2.8.1. Summary of Direct and Indirect Effects

A detailed discussion of the direct and indirect impacts from the Proposed Action on birds is provided
in Section 4.3.8. Birds and their habitats would be affected by the following factors associated with
routine activities during exploration, development, production, and decommissioning activities under
the Proposed Action: drilling discharges, underwater noise (including active acoustic sound sources),
drilling and equipment noise, vessel noise, physical presence (including lights), vessel traffic, aircraft
traffic, and onshore support activities related to construction of pipeline landfalls and onshore
pipelines.

Potential impacts to birds from routine activities under the Proposed Action include physiological
stress or behavior disruptions due to loss of/impacts to prey resources; physiological stress, injury,
and mortality from attraction to and collisions with infrastructure and vessels; injury and mortality
from attraction to and incineration by gas flares; and physiological stress or behavior disruption from
disturbance associated with vessel and aircraft traffic activities; and disturbance or chick and egg
mortality associated with onshore support activities. Potential impacts to birds related to accidental
small or large spills include the following: direct contact resulting in stress or mortality; toxic
reactions from inhalation, direct ingestion, or ingestion of contaminated prey; reproductive effects;
modified prey abundance; damage to and displacement from foraging or molting habitat; and
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disturbance, displacement, and reduced productivity from cleanup activities. As discussed in Section
4.3.8, routine activities associated with the Proposed Action are estimated to have levels of impacts
on birds ranging up to moderate; small spills may have minor impacts; and large spills may have
moderate to major impacts.

5.2.8.2. Other Relevant Activities that Could Affect Birds

Cumulative impacts on birds result from the incremental impacts of the Proposed Action when added
to the effects from past, present, and reasonably foreseeable future activities in the vicinity of the
Proposed Lease Sale Area (Table 5.1.2-1). All of the categories listed in Table 5.1.2-1 could impact
birds in a similar manner to those described under the Proposed Action.

The most significant sources of impacts to birds associated with activities from past, present, and
reasonably foreseeable future activities in the project vicinity (i.e., from Table 5.1.2-1) stem from oil
and gas activities, renewable energy projects, marine transportation, persistent contaminants and
marine debris, and climate change. Other activities were not carried forward for cumulative effects
analysis because they are likely to impact birds on a local scale only (mining development and
operations), or are likely to impact only a small number of birds on a local scale, often for a short
duration (port, bridge, and cable projects; wastewater discharges; routine dredging and port activity;
and military and fishing activities). Within the activities that are most likely to impacts birds,
mortality and energetic costs associated with the presence of structures (e.g., platforms, vessels, wind
turbines) and their associated lighting, and exposure to oil are anticipated to have the greatest additive
impact.

5.2.8.3. Analysis of Cumulative Effects

Impacts from drilling discharges associated with the Proposed Action are expected to have negligible
to minor impacts on birds. Past anthropogenic impacts from activities under the cumulative effects
analysis have included the discharge of drilling fluids and sediment from cuttings, and bioaggregation
and bioaccumulation of pollutants released during project activities, which can impact lower trophic
invertebrate and fish prey resources of birds. Analysis in Section 5.2.5, above, explains that the
potential for adverse cumulative impacts from the projected activities outlined in the Proposed Action
would add to the effects on these resources through additive and synergistic cumulative impacts;
however, due to the relatively small quantities involved, the limited area affected near a discharge
point due to the high tidal currents present in Cook Inlet, and the geographic separation of drilling
discharges related to the Proposed Action and those related to oil and gas activities in state waters,
impacts from the Proposed Action are estimated to result in a minor incremental increase of impacts
to fish and shellfish. Impacts associated with the Proposed Action are similarly estimated to result in
minor contributions to the cumulative impacts of drilling discharges to birds. Overall, cumulative
impacts to birds from drilling discharges are expected to be minor.

Underwater noise generated during the Proposed Action is associated with active acoustic sound
sources, drilling and equipment, and vessels. This type of noise may result in disturbance impacts to
birds, particularly seabirds and waterfowl, causing a short-term change in normal behavior,
potentially disrupting feeding activities, and possibly resulting in modified prey abundance. Activities
that generate underwater noise include state oil and gas activity and marine transportation. These
activities are expected to continue or increase in the foreseeable future. Although noise generated as a
result of the Proposed Action would likely add only a small increment to the overall (cumulative)
noise levels in Cook Inlet, locally and for short periods it could represent the dominant noise in the
environment. Impacts associated with active acoustic sound sources and other underwater noise
associated with the Proposed Action are expected to have no more than a minor level of impact on
birds. When combined with other past, present, and reasonable foreseeable future activities,
underwater noise will still have no more than a minor level of impact.
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The presence of structures, vessels, and the associated lighting from the Proposed Action will affect
birds. Within Cook Inlet, two to three platforms will be installed under the Proposed Action. There
are 17 existing platforms in upper Cook Inlet, over 25 miles to the north of the Lease Sale Area.
Currently, there are 11 wind turbines located on Fire Island, with tentative plans for 11 more.
Attraction of birds to these structures increases the potential for nocturnal circulation, entrapment,
collision with the structures, and resultant mortality. Attraction and collision risk appear to be
increased for birds during migration, and therefore siting of platforms and wind turbines in relation to
migratory pathways is likely a key factor in assessing risk. Migratory pathways for some of the more
vulnerable (e.g., low population) species may be more in the vicinity of the proposed Lease Sale Area
than the 17 past, present, and reasonably foreseeable future platforms in upper Cook Inlet. Examples
of vulnerable species include marbled godwit, which is believed to fly from the Alaska Peninsula
across central and lower Cook Inlet to wintering areas in the continental United States, and Kodiak-
wintering Steller’s eiders, which may move from Kodiak to southwest Alaska (Rosenberg, et al.,
2014). Best available evidence suggests that migratory pathways for tens of thousands of individuals
of numerous species tend to funnel birds up into upper Cook Inlet before they move elsewhere across
Alaska (Day et. al., 2005; ADFG, 1988). For many species, therefore, collision mortalities from the
Proposed Action may represent a relatively small fraction of the potential annual collision mortality
for existing and planned platforms and other structures in Cook Inlet, particularly when future
potential lease sales on the OCS are also included in the cumulative effects scenario. The level of
impact from collision risk from past, present, and reasonably foreseeable future platforms and wind
energy project ranges from negligible to as high as moderate. The collision risk presented by the
activities of the Proposed Action will cause a negligible to minor incremental increase in level of
impact for non-listed species. The total level of cumulative impacts from collision risks, including the
effects of the Proposed Action, is expected to remain in a range from negligible to moderate.

The situation is different for listed species because of species range. Most past, present, and
reasonably foreseeable future platforms and the Fire Island Wind Project are, unlike the proposed
Lease Sale Area, outside of the normal wintering range of the Steller’s eider. The cumulative effects
scenario does, however, include future lease sales on the OCS, potentially also within the range of the
listed population of Steller’s eider, and therefore potentially also ultimately posing some collision risk
to the population. The platform/vessel collision risk to Steller’s eider, without the platforms of the
Proposed Action (or future lease sales on the OCS) would be negligible. The presence of the
platforms associated with the Proposed Action (not including future lease sales on the OCS) increase
the cumulative impacts for collision risks to the listed population of Steller's eiders to minor.

Very little marine debris is anticipated under the Proposed Action with adherence to current
regulations. However, under the cumulative effects analysis, marine debris is anticipated and could
include materials such as fishing gear, oil and gas items (e.g., plastic drill pipe thread protectors, hard
hats, gloves, 55-gallon storage drums), lost vessel cargo, and land-based waste carried offshore by
storms, run-off, etc. Marine debris may impact birds through attraction, entanglement and ingestion
(Derraik, 2002; Laist, 1987), resulting in lethal and sublethal effects. Marine debris from the
Proposed Action would likely result in a minimal incremental increase in debris, still resulting in a
minor level of cumulative impacts.

Vessel and aircraft traffic and noise generated from the Proposed Action will result in no more than
minor levels of disturbance-related impacts to birds. Activities under the cumulative effects analysis
that generate vessel and aircraft traffic and noise include state oil and gas activity, marine
transportation, and military activity. Vessel traffic in Cook Inlet consists of cruise ships, ferries,
overnight passenger vessels, tankers, non-resident tugs, tank barges, freight and cargo ships,
commercial and sport fishing vessels, military and USCG vessels, and pleasure craft. According to
ADEC (2012a), more than 1,518 transits were made by cruise ships, ferries, overnight passenger
vessels, tank ships, non-resident tugs, tank barges, and freight and cargo ships in 2010; this number
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does not include transits by commercial and sport fishing vessels, pleasure craft, or other types of
vessels. Aircraft traffic is expected to occur in association with state oil and gas activity and military
activity. While vessel and air traffic generated by the Proposed Action, particularly during the
development phase of the E&D Scenario, may be minor to moderate, in the cumulative effects
analysis, actual impacts to birds, which generally experience only short-term, localized, and less than
severe displacement effects, are not expected to increase beyond a minor level of effect.

Birds could be exposed to oil accidentally released from platforms, pipelines, and marine vessels.
They would be most susceptible to adverse impacts from spills occurring in coastal areas or those
affecting feeding and nesting areas, especially in IBAs. Accidental oil releases could occur in Cook
Inlet from related activities such as the domestic transportation of oil, import of foreign crude oil, and
state development of oil. Most of the oil released to Cook Inlet is from commercial and recreational
vessels. Oil releases from all sources may expose birds via direct contact or through the inhalation or
ingestion of oil or tar deposits or contaminated prey.

The majority of reasonably foreseeable spills associated with the Proposed Action are <50 bbl, but a
large spill, although unlikely to occur, is analyzed to determine the potential impacts (see Section
4.2.14). The magnitude of the impacts would depend on the specific location affected and the nature
and magnitude of the accident, but it could represent a major component of the overall exposure of
birds in Cook Inlet. Similar spills could occur from state oil and gas activities. Overall, the Proposed
Action would likely result in a minor (small spill) or major (large spill) incremental increase in
accidental spill-related impacts.

Climate change may result in synergistic adverse impacts to birds through habitat modification and
ocean acidification. Certain beneficial impacts could also result, such as new habitats or earlier access
to habitats for some species; however the overall impacts of climate change on birds are difficult to
predict because of the complex interplay of many variables. For example, changing and varying
phenologies of prey resources and bird migrations may result in increased competition or bird/prey
mismatches during critical life history times (Ward et. al., 2016; Liebezeit, et. al., 2012)). Birds that
depend on sea ice for some portion of their annual cycle are another example of species that could be
affected by of climate change. Drying of freshwater habitats is expected to adversely affect species,
such as the rusty blackbird, that depend on these as breeding habitats. In the Cook Inlet area, the
cumulative impacts of climate change on birds will vary depending on species, but may eventually
reach moderate levels for certain species, particularly those dependent on freshwater wetlands.

5.2.8.4. Conclusion

Birds in Cook Inlet could be adversely affected by activities associated with the Proposed Action over
the 40-year period of the E&D Scenario. These impacts include physiological stress or behavior
disruptions due to loss of/impacts to prey resources; stress, injury or mortality from collision with
platform structures and vessels; behavioral disturbance due to the presence of and noise generated by
vessels, aircraft, equipment, and human activity; and exposure to or loss/degradation of habitat from
accidental spills. The overall impact of all routine activities under the Proposed Action is estimated to
be moderate and to range from minor to major for accidental small or large spills. Birds are affected
by many other activities, including oil and gas activities in state waters, renewable energy projects,
marine transportation, marine debris from onshore and offshore activities, and climate change,
resulting in similar types of impacts.

The contribution of routine activities associated with the Proposed Action to the cumulative effects
analysis on non-listed birds would be minor, with resultant total cumulative impacts to birds
potentially as high as moderate for some species. The contribution of the Proposed Action to the
cumulative effects analysis on the listed population of Steller’s eider is expected to be minor, with
resultant minor cumulative impacts, because the new offshore development will be within its molting
and wintering range. Most impacts would be localized and temporary and not be expected to result in
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long-term disturbance or population-level effects, but some potential impacts, particularly chronic
direct mortality over the multi-decade lives of the platform(s), could result in long-lasting and
widespread impacts to a few declining species or species with limited ranges or extreme low
abundances. The impacts associated with a large spill could also result in a substantial impact on
certain bird populations and important migratory, foraging, and breeding habitats in the area, resulting
in major levels of impact.

5.2.9. Coastal and Estuarine Habitats

Cumulative impacts on coastal and estuarine habitats will result from the incremental impacts of the
Proposed Action (analyzed in Section 4.3.9) when added to impacts from the ongoing and reasonably
foreseeable future activities described in Section 5.1.2.

5.2.9.1. Summary of Direct and Indirect Effects

As discussed in Section 4.3.9, coastal and estuarine habitats will be impacted by other operational
discharges, trash and debris, vessel traffic, and small and large accidental spills. Impacts to coastal
and estuarine habitats from routine activities could include contamination of marine biota from
operational discharges; potential contamination or death of coastal birds, mammals, or other fauna
from entanglement or ingesting of marine debris; and erosion of coastal habitats from vessel wakes.
Impacts from small or large accidental spills could include direct fouling of coastal embayments and
beaches, resulting in reduced fitness or mortality of coastal biota. As discussed in Section 4.3.9,
routine activities associated with the Proposed Action are estimated to have minor impacts on coastal
and estuarine habitats in and around the proposed Lease Sale Area. A small spill could have minor
impacts, though a large spill could result in major impacts due to the high toxicity of oil to coastal
habitats and potentially severe oiling that could occur.

5.2.9.2. Other Relevant Activities that Could Affect Coastal and
Estuarine Habitats

Cumulative impacts on coastal and estuarine habitats include the incremental impacts of the Proposed
Action when added to the effects of past, present, and reasonably foreseeable future actions in and
around the proposed Lease Sale Area (Table 5.1.2-1). Activities considered that could impact coastal
and estuarine habitats are summarized in Table 5.2.9-1.

Table 5.2.9-1. Summary of Activities that may Adversely Affect Coastal and Estuarine Habitats.

Activity Potential Types of Effects
Oil and gas activities (non-Lease Sale 244) | Operational discharges, trash and debris, accidental spills
Fishing activities Trash and debris, accidental spills
Marine transportation Trash and debris, introduction of invasive species, accidental spills
Ports and terminals Shoreline erosion, accidental spills
Mining activities Accidental spills, habitat alteration
Military activities Accidental spills
Climate change Hab_itat_e_llteration, changes in water quality, water circulation, and food
availability

5.2.9.3. Analysis of Cumulative Effects

The Proposed Action would result in increased operational discharges within Cook Inlet that could
affect coastal and estuarine habitats by introducing wastewater rich with nutrients or other pollutants.
Other sources of operational discharges are additional oil and gas activities (hon-Lease Sale 244), and
effluent discharges from sewage treatment plants, industrial facilities, and power-generating plants
that operate in the Cook Inlet region. Routine operations at port facilities may add permitted
discharges. Existing municipal and industrial discharges, including wastewater discharges, are
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generally remote from the proposed Lease Sale Area, but the effects of any additional operational
discharges in Cook Inlet would have an additive effect. Because operational discharges are regulated
and require an NPDES permit for discharge and because the high-energy environment of Cook Inlet
should result in the rapid dispersion and dilution of discharges, the Proposed Action will result in
negligible incremental increase on impacts from operational discharges to coastal and estuarine
habitats that would occur under the cumulative effects analysis.

Although not anticipated, trash and debris may be accidentally lost overboard under the Proposed
Action and could wash up in coastal and estuarine habitats where it can become snagged on benthic
habitats and damage sensitive reef areas. Though prohibited, accidental release of trash and debris
could occur from oil and gas activities (non-Lease Sale 244) as well as commercial and sport fishing
activities. Due to regulations as well as trash and debris management required for lessees, trash and
debris under the Proposed Action will result in a negligible incremental increase in impacts to coastal
and estuarine habitats under the cumulative effects analysis.

Vessel traffic that will occur under the Proposed Action will consist of approximately one to three
trips per week for the duration of the E&D Scenario, which could impact coastal and estuarine
habitats due to habitat degradation, environmental contamination, shoreline erosion from vessel
wakes, resuspension of sequestered carbon, or introduction of invasive species. Vessel traffic in Cook
Inlet consists of cruise ships, ferries, overnight passenger vessels, tankers, non-resident tugs, tank
barges, freight and cargo ships, commercial and sport fishing vessels, military and USCG vessels, and
pleasure craft. According to NUKA Research and Planning Group, LLC. (2012), more than 1,518
transits were made by cruise ships, ferries, overnight passenger vessels, tankers, non-resident tugs,
tank barges, and freight and cargo ships in 2010; however, this number does not include transits by
commercial and sport fishing vessels, pleasure craft, or other types of vessels. A study by Cape
International, Inc. (2012) estimated that 480 large vessels (other than fuel barges on domestic trade)
called at Cook Inlet ports in 2010. Consequently, marine mammals and other resources in Cook Inlet
should be reasonably accustomed to vessel traffic and the associated noises. One to three vessel trips
per week under the Proposed Action represent a negligible incremental increase of impacts from
vessel traffic to coastal and estuarine habitats under the cumulative effects analysis.

Coastal and estuarine habits may be contacted by small or large accidental spills that could occur
under the Proposed Action. The majority of reasonably foreseeable spills that could occur under the
Proposed Action are <50 bbl, but a large spill, although unlikely to occur, is analyzed to determine
the potential impacts. Most small spills would not be expected to contact shore before evaporating or
dispersing. However, a large spill could cause substantial oiling of sensitive coastal habitats. Similar
spills (small and large) could occur from state oil and gas activities as well as port and terminal
expansion projects, while other activities (Table 5.2-1) likely would only result in small spills, which
would not likely substantially affect coastal and estuarine habitats. Overall, accidental spills as a
result of the Proposed Action likely would result in a minor (small spill) or major (large spill)
incremental increase in accidental spill related impacts on coastal and estuarine habitats under the
cumulative effects analysis.

5.2.9.4. Conclusion

The activities estimated to occur under the Proposed Action will affect coastal and estuarine habitats
over the 40-year period of the E&D Scenario. These impacts include contamination of marine biota
from operational discharges, potential contamination of coastal fauna from entanglement or ingesting
of marine debris, and erosion of coastal habitats from vessel wakes. Impacts from a large accidental
spill could include direct fouling of coastal embayments and beaches, resulting in reduced fitness or
mortality of coastal biota. The overall impact of all routine activities on coastal and estuarine habitats
under the Proposed Action is estimated to be minor. Impacts are estimated to range from minor to
major for accidental spills, depending on spill size and location. Coastal and estuarine habitats may
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also be affected by numerous activities estimated to occur, including oil and gas activities (non-Lease
Sale 244), fishing activities, port and terminal expansions, mining activities, military activities, and
climate change. Each of these activities could result in impacts similar to those discussed for the
Proposed Action. Therefore, the incremental contribution of the Proposed Action to the cumulative
effects analysis on coastal and estuarine habitats would be minor.

5.2.10. Economy and Population

Cumulative impacts on economy and population will result from the incremental impacts of the
Proposed Action (Section 4.3.10) when added to impacts from the ongoing and reasonably
foreseeable future activities, such as future OCS lease sales, described in Section 5.1.2.

5.2.10.1. Summary of Direct and Indirect Effects

Overall, the direct and indirect effects of routine activities from Cook Inlet Lease Sale 244 on the
economy and population would be minor and beneficial. As discussed in Section 4.3.10, exploration,
development, and production activities would generate additional employment, earnings, and
revenues for local, state, and Federal governments. However, the increase in employment and
earnings would be small compared to the current economy, and the population would only slightly
increase. Additionally, increases would peak at year 6 of the Proposed Action and decrease thereafter.

The effects of potential spills would be insufficient to offset the overall beneficial effects. Small spills
would be dealt with using routine spill prevention and response measures, and would have a
negligible effect on the economy and population. Although, a large oil spill could cause short-term
and localized effects to the economy, it is unlikely to affect the local population. A large oil spill
could cause disruptions to the local economy, particularly to industries that depend on the damaged
resources. However, the effects of a large oil spill could be somewhat broader if firms further along
industry supply chains are affected. These impacts depend on issues such as the effects of cleanup
operations, the response of policymakers to a spill, and the size and distribution of any compensation
payments. Ultimately, a large spill of the size projected in the E&D Scenario would be cleaned up and
would affect the economy during cleanup operations and for a period after the cleanup is completed.
Once the cleanup is completed, the economy would likely rebound to pre-spill conditions.
Consequently, the overall effects of accidental large spills on the economy and population would be
minor.

5.2.10.2. Other Relevant Activities that Could Affect the Economy and
Population

Cumulative impacts on the economy and population result from the incremental impacts of the
Proposed Action when added to the effects from past, present, and reasonably foreseeable future
activities in the vicinity of the project (Table 5.1.2-1). All of the categories listed in Table 5.1.2-1
could impact the economy and population.

Other sources of impacts on economy and population include: oil and gas activities in state waters,
future OCS lease sales, renewable energy projects, mining projects, marine transportation, ports and
terminals, the Knik Arm Crossing Project, military activities, fishing activities, and climate change.
These could result in employment opportunities and increases in population. The oil and gas industry
is anticipated to have the greatest additive impacts on economy and population.

5.2.10.3. Analysis of Cumulative Effects

Activities under the Proposed Action that will occur during exploration, development, and production
would generate direct employment and earnings. In turn, the direct employment and earnings would
generate indirect and project-induced employment and earnings. Together, direct, indirect, and
project-induced employment and earnings would influence potential growth in the local population.
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Similarly, other activities in the vicinity of the Proposed Lease Sale Area would generate employment
and earnings, which would lead to increases in the local population.

As of 2010, the population of the Kenai Peninsula Borough was 55,400 (ADLWD, 2013) and the
unemployment rate was 7.4% (ADLWD, 2015a). Although the Kenai Peninsula Borough has a
diverse economy with five industries having at least 10% of the workforce, the economic effects of
the oil and gas industry in state waters are major. Together, the North Slope and Kenai Peninsula
Borough produce all of Alaska’s oil; the Cook Inlet oil and gas industry accounts for approximately
37% of the Kenai Peninsula Borough’s total economic output (Northern Economics, 2014). However,
activities related to state oil and gas are not estimated to induce substantive growth in employment,
earnings, or revenues in the Kenai Peninsula Borough in the foreseeable future.

Marine transportation, ports, and terminals will impact the economy and population. While the level
of marine transportation and other activities at ports and terminals have been flat following the
recession in 2009, moderate increases in vessel traffic (1.5% to 2.5% annually) are projected because
of population growth, lower fuels costs, and other post-recession improvements in the economy (Cape
International, Inc., 2012). In addition, completion of expansions at several ports is likely to increase
activities and vessel calls at ports, harbors, and terminals over the next 40 to 50 years.

As described in Section 4.3.10, employment and spending under the Proposed Action would vary
with phases of the E&D Scenario peaking in year 6 with direct employment and earnings of 230 new
jobs and $25 million, respectively. However, employment and earnings would then decrease until
stabilizing in year 14. The overall increase in annual employment from the Proposed Action would be
<1% of the current level of employment in the area, resulting in a negligible incremental increase in
employment.

The local population of the Kenai Peninsula Borough would increase slightly, but as with
employment, the increase would be short-term and localized, and thus minor in nature. Project-
induced growth in the Kenai Peninsula Borough’s population would peak at 962 in year 6 and
decrease to 222 over the long-term production phase. Considering the overall population of Kenai
Peninsula Borough exceeds 55,000 people, the incremental increase in population from the Proposed
Action would be minor and beneficial.

As diminished sea-ice coverage accelerates over time due to climate change, several additional
disruptions to economy and population are likely to occur from altered habitat and changes in wildlife
distribution, resulting in synergistic impacts. Climate change could induce regional economic and
sociocultural effects through increased economic activities such as commercial fishing, sport fishing,
coastal mining, renewable energy development, tourism, recreation, and marine shipping. These
activities would involve increases in vessel traffic and infrastructure construction (e.g., new
businesses in Anchorage), which would cause additional impacts to employment and population.
Additionally, such economic activities would require substantial levels of skilled labor and high-value
infrastructure, which would add new impacts to existing employment patterns, and by extension, to
the population in the region. However, while the effects of climate change are expected to be long-
term and widespread, the incremental and additive effects that would occur as a result of the Proposed
Action during its life are not expected to impact population and economy.

Accidental oil releases could occur in Cook Inlet from other activities in the Proposed Lease Sale
Area, such as the domestic transportation of oil, import of foreign crude oil, and state development of
oil. Most of the oil released to Cook Inlet is from commercial and recreational vessels. The majority
of reasonably foreseeable spills associated with the Proposed Action are <50 bbl, but a large spill,
although unlikely to occur, is analyzed to determine the potential impacts. The magnitude of the
impacts on the economy and population would depend on the specific location affected and the nature
and magnitude of the accident, but it could have a long lasting and widespread impact in the form of
negative public perceptions of the environment in Cook Inlet. If the public perceives the natural
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values of the area to be diminished and that perception (real or not) changes the public preference for
living and working in the area, adverse impacts to the economy and population would result.
Additionally, impacts of a spill could adversely impact natural resources that would in turn impact
revenue, employment availability, commercial and sport fishing, subsistence harvest patterns, and
recreation and tourism. Overall, the Proposed Action would likely result in a negligible incremental
increase in impacts to population and economy for small spills and a moderate incremental increase in
impacts to population and economy for large spills.

5.2.10.4. Conclusion

The Proposed Action is estimated to contribute to the overall cumulative effects on the economy and
population over the 40-year period of the E&D Scenario. These impacts include increases in
employment opportunities and revenue, and related increases in population tied to employment and
project spending, and financial and environmental effects from a large accidental spill. The economy
and population also could be affected by many other activities in the Proposed Lease Sale Area,
including oil and gas activities in state waters, future OCS lease sales, renewable energy projects,
mining projects, marine transportation, ports and terminals, the Knik Arm Crossing Project, fishing
activities, and climate change, resulting in a similar set of impacts.

The incremental contribution of activities associated with the Proposed Action to cumulative effects
on the economy and population would vary in accordance with the phase of the E&D Scenario.
Cumulative impacts on the economy and population in Cook Inlet from all OCS and non-OCS
activities over the next 40 years are expected to be substantial for the economy. Incremental
contributions from the Proposed Action are expected to result in a minor increase of impacts on the
economy and population because most employment opportunities will be temporary and are not
estimated to result in long-term increases in human population.

5.2.11. Commercial Fishing

Cumulative impacts on commercial fishing will result from the incremental impacts of the Proposed
Action (analyzed in Section 4.3.11) when added to impacts from the ongoing and reasonably
foreseeable future activities, such as future OCS lease sales, described in Section 5.1.2.

5.2.11.1. Summary of Direct and Indirect Effects

Direct and indirect impacts to commercial fishing from the Proposed Action can be found in

Section 4.3.11. Routine operations are unlikely to result in effects on overall populations of
commercial fishery resources in Cook Inlet. Temporary displacement of fishery resources and fishers
from localized areas could occur as a consequence of noise and activities associated with construction
activities during development; there could be some highly localized long-term changes in fish
densities and species diversity in the vicinity of platforms due to attraction by some invertebrate and
fish species, and the physical presence of production platforms near riptide locations could have a
moderate impact on the drift gillnet fishing industry. However, as a whole, routine activities under the
Proposed Action are estimated to result in minor impacts to commercial fisheries. Small spills that
may occur are unlikely to have an effect on commercial fishing before dilution and weathering
reduced concentrations of oil in the water. Consequently, it is anticipated that small spills would have
minor effects on commercial fisheries in Cook Inlet. It is anticipated that any single large spill (up to
5,100 bbl) would affect only a small proportion of a given fish population within Cook Inlet.
However, large spills may cause a fishery to be closed for an entire season or more, resulting in a
100% loss during the closure period. There also would be losses due to damages to boats and gear.
Overall, impacts to commercial fishing from large spills are expected to be moderate.
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5.2.11.2. Other Relevant Activities that Could Affect Commercial Fishing

Cumulative impacts on commercial fishing include the incremental impacts of the Proposed Action
when added to the effects of past, present, and reasonably foreseeable future activities in the vicinity
of the proposed Lease Sale Area (Table 5.1.2-1). Other activities in the Proposed Lease Sale Area
could impact commercial fishing in a similar manner as the Proposed Action (Table 5.2-1). These
could include: seafloor disturbance and habitat alteration; noise; physical presence, including lights;
trash and debris; vessel traffic; and accidental small oil spills and a large oil spill/gas release. These
activities are currently taking place in Cook Inlet and will continue for the foreseeable future, and
they will affect commercial fisheries by impacting fishing operations and fish populations.

Oil and gas activities, marine transportation, development of ports and terminals, dredge activities,
marine disposal of dredge spoil, non-commercial fishing activities, and climate change within Cook
Inlet represent sources of additive and synergistic impacts to commercial fishing in Cook Inlet. The
most common direct impact to commercial fishing is associated with each activity’s potential for a
long-term increase in vessels and infrastructure, a decrease in fish habitat availability, an increase in
potential wastewater discharges, and an increase in accidental oil spills during operations. Impacts
will occur from submarine cable projects, dredging and marine disposal, and military activities, but
these activities are conducted temporarily, only on a local scale, or in areas that are already disturbed.

5.2.11.3. Analysis of Cumulative Effects

Past, present, and reasonably foreseeable future activities and impacts relevant to the cumulative
effects analysis on commercial fishing include oil and gas production, future OCS lease sales,
underwater noise, seafloor disturbance, marine vessel traffic, port operations, and a risk of fuel spills.
For the cumulative effects analysis, non-commercial fishing activities are assumed to continue at
approximately current levels for the foreseeable future.

Oil and gas activities such as drilling discharges resulting from the Proposed Action would add to the
impact from current oil and gas activities. However, while additive, they are not estimated to
negatively affect commercial fishing due to the relatively small quantities involved, the limited area
affected near a discharge point, and the geographic separation of discharges from the Proposed Action
(Federal waters) and discharges from other oil and gas operations in state waters. Exploration surveys
could be conducted anywhere throughout the Proposed Lease Sale Area as part of the Proposed
Action and would contribute to the existing ambient noise in the marine environment from current oil
and gas activities and ship traffic in Cook Inlet. Seismic surveys, if planned and coordinated with the
commercial fishing industry, are not estimated to have an additive effect on the Cook Inlet
commercial fishing industry, and therefore are not expected to affect the annual landings or the value
of landings for commercial fisheries.

Offshore construction of platforms and pipelines resulting from the Proposed Action are estimated to
result in additive minor space-use conflicts such as competition for docking space and/or gear loss.
Production facilities compete with commercial fishing interests for physical space in the ocean, and
the facilities can pose hazards to fishing nets (e.g., drift gillnetting). Offshore construction could also
have an additive or synergistic effect on commercial fishing. While platforms pose an obstacle to
commercial fishing vessels, they also can provide structural habitat for fish. Platforms are known to
attract fish for food and shelter from predators, and some structural remains from oil and gas
operations in other parts of the U.S. have been considered for EFH designation to rebuild certain
stocks of fish. The area occupied by the structures under the Proposed Action is small compared to
the area available in Cook Inlet for commercial fishing. Because the footprint area of oil- and gas-
related structures is small and easily avoided by fishing vessels, the impact on commercial fisheries is
anticipated to be highly localized. Additive impacts from the Proposed Action are estimated to be
relatively few in number and minor in scope. For these reasons, the relatively small additional
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contribution made by the discharges, seismic surveys, and offshore construction activities of the
Proposed Action are estimated to have no incremental additive effect on commercial fishing.

The increase in marine vessel traffic and short-term underwater noise associated with the Proposed
Action, when considered in conjunction with the expansion and operations of port facilities in Cook
Inlet would have additive impacts on commercial fishing. The increases in port facilities include the
Pebble Mine Port, Port of Anchorage, and Port MacKenzie. These expansions would cause an
increase in marine vessel traffic, larger commercial vessel traffic, and construction vessel traffic in
Cook Inlet. The increased traffic projected as a result of the Proposed Action could contribute to
create temporary and additive space-use conflicts with the commercial fishing fleet. The extent of the
conflicts would depend on the proximity to fishing areas throughout the Proposed Lease Sale Area.
The amount of vessel traffic anticipated under the Proposed Action is not expected to incrementally
contribute to the existing traffic within Cook Inlet from global shipping vessels, oil and gas vessels
associated with state oil and gas activities, future OCS lease sales, cargo vessels, military vessels,
supply barges, cruise ships, and survey vessels. However, the Proposed Action could incrementally
increase the potential occurrence of small spills, the risk of introducing aquatic invasive species, and
the possibility of vessel groundings, all of which could additively affect fish and fish habitat, and
thereby commercial fishing. However, because the projected size and potential of small spills is
estimated to be small for the Proposed Action, they are projected to have a minor impact on
commercial fishing.

The potential effects of a large spill on the commercial fishing industry were assessed in

Section 4.3.11.6. The analysis concluded that an unlikely oil spill of this magnitude that occurred in
the spring could cause officials to close certain fisheries for a whole year or more because of tainting
concerns. The effects of a large spill occurring as part of the Proposed Action would be additive to
any other spill occurring from existing oil and gas activities. The most likely effect would be a
lengthier and prolonged recuperation period for the natural resources in the affected area, including
commercial fish species. Overall, the Proposed Action would likely result in minor incremental
increases in impacts to commercial fishing for small spills and a moderate incremental increase in
impacts to commercial fishing for large spills.

Researchers have examined the effects of climate change, including ocean acidification, on
commercial fisheries. This research emphasizes the effects of warming sea surface temperatures on
fish biomass; possible changes in fish species complexes; effects on commercially important
calcareous species; shifts in prey availability and food webs; and the particular vulnerability of
coastal areas in Alaska (Cheung et al., 2009; Mathis and Cross, 2014; Sherman et al., 2009). The
cumulative impacts of all existing and future activities in Cook Inlet, including the Proposed Action,
are additive to those from local and global anthropogenic activities that contribute to global climate
change. Climate change is likely to affect the habitat, behavior, abundance, diversity, and distribution
of populations of fish and shellfish, thereby indirectly affecting the commercial fishing industry.
However, while the effects of climate change are expected to be long-term and widespread, the
incremental and additive effects that would occur as a result of the Proposed Action during its life are
not expected to impact commercial fishing.

5.2.11.4. Conclusion

Commercial fishing in Cook Inlet could be adversely affected by activities associated with the
Proposed Action over the 40-year period of the E&D Scenario. These impacts include seafloor
disturbance resulting in habitat loss for commercially important fish species; behavioral disturbance
due to noise from vessels, construction activities, and seismic surveys; space-use conflicts with
fishing vessels and the presence of oil and gas-related surveys, structures, and support vessels;
exposure to or loss/degradation of habitat from an accidental spill; and closure of fishing grounds due
to spill or cleanup operations. The overall impact of all routine activities under the Proposed Action is
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estimated to be minor and to range from minor to moderate for accidental spills. Commercial fishing
could be affected by other activities in the Proposed Lease Sale Area, including oil and gas activities
in state waters, future OCS lease sales, renewable energy projects, mining projects, marine
transportation, ports and terminals, the Knik Arm Crossing Project, submarine cable projects, military
activities, and climate change, resulting in a similar set of impacts.

Cumulative impacts on commercial fishing in Cook Inlet are expected from OCS and non-OCS
activities over the next 40 years. The incremental contribution of the Proposed Action to effects on
commercial fishing would be minor for routine activities. Incremental and additive effects are
expected to result from an increase in safety zones and restricted areas related to oil and gas
operations, from future OCS lease sales, an increase in the potential for accidental small spills, and a
reduction in access to fishing areas due to spills. These impacts would be localized and temporary,
and not be estimated to result in long-term disturbance or population-level effects to commercially
important fish species. However, the additive impacts associated with a large spill could have a
moderate impact on commercial fishing activities and fish populations and habitats in the area.

5.2.12. Subsistence Harvest Patterns

Cumulative impacts on subsistence harvest patterns will result from the incremental impacts of the
Proposed Action (analyzed in Section 4.3.12) when added to impacts from the ongoing and
reasonably foreseeable future activities, such as future OCS lease sales, described in Section 5.1.2.

5.2.12.1. Summary of Direct and Indirect Effects

Impacts to subsistence harvest patterns resulting from the implementation of the Proposed Action
(analyzed in Section 4.3.12) include effects from routine operations associated with exploration and
production activities and effects from accidental small oil spills and a large oil spill/gas release.
Routine activities estimated to impact subsistence harvest patterns are seafloor disturbance and
habitat alteration; discharges (drilling and other operational); noise; physical presence, including
lights; trash and debris; vessel traffic; aircraft traffic and noise; cuttings transport and disposal;
onshore support activities; and accidental small oil spills and a large oil spill/gas release. Subsistence
harvest patterns may be directly or indirectly impacted by changes induced by these factors that affect
the quality, quantity, distribution, availability, or abundance of biological resources used for
subsistence; by changes in air or water quality, which affect the biological resources harvested by
subsistence users; by real or perceived contamination from a spill, or by space-use conflicts. Overall,
routine operations are estimated to have a minor impact on subsistence harvest patterns; the potential
impacts from small spills are estimated to be minor; and the potential impacts of a large oil spill on
subsistence harvest patterns are estimated to be major.

5.2.12.2. Other Relevant Activities that Could Affect Subsistence
Harvest Patterns

Cumulative impacts on subsistence harvest patterns include the incremental impacts of the Proposed
Action when added to the effects of past, present, and reasonably foreseeable future activities in the
vicinity of the proposed Lease Sale Area (Table 5.1.2-1). Many activities could impact subsistence
harvest patterns in a similar manner as the Proposed Action (Table 5.2-1), and result in direct and
indirect impacts to subsistence resources, habitats used by subsistence species, and harvest patterns
from seafloor disturbance and habitat alteration; discharges (drilling and other operational); noise;
physical presence, including lights; trash and debris; vessel traffic; aircraft traffic and noise; cuttings
transport and disposal; and accidental small oil spills and a large oil spill/gas release. Activities
considered in the cumulative effects analysis are now taking place in Cook Inlet and will continue for
the foreseeable future. Changes in the extent or nature of these activities could alter the impact they
have on subsistence harvest patterns.
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More than half of the state’s population is located in the Cook Inlet watershed. In addition to the
impacts to land and water quality and habitat losses resulting from the concentration of human
population, development, and infrastructure in the region, there are ongoing and planned large-and
medium-scale development projects that could cumulatively affect subsistence harvest patterns.

The analysis of cumulative effects to subsistence harvest patterns focuses on oil and gas activities in
state waters, future OCS lease sales, mining projects, marine transportation, ports and terminals, the
Knik Arm Crossing Project, wastewater discharges, persistent contaminants and marine debris, and

climate change.

5.2.12.3. Analysis of Cumulative Effects

Several potential types of effects on subsistence harvest patterns are common in the planned and
ongoing activities in Cook Inlet listed in Table 5.2-1.

There are 17 existing platforms in Cook Inlet and additional structures are anticipated in the
foreseeable future that could result in seafloor-disturbing activities, and could directly or indirectly
impact habitats or resources that are part of subsistence harvest patterns. Other activities could impact
subsistence resources or harvest patterns through seafloor disturbance include oil and gas activities in
state waters and OCS Federal waters (including future lease sales and development and production),
ports and terminals, the Knik Arm Crossing Project, renewable energy projects, submarine cable
projects, dredging and marine disposal, and fishing activities. Seafloor disturbance and habitat
alteration occurring under the Proposed Action will result from drilling wells and placing anchors,
nodes, cables, sensors, pipelines, and other equipment on the seafloor. Within Cook Inlet, two to three
platforms and two pipelines would be installed under the Proposed Action. The amount of seafloor
disturbance estimated to occur under the Proposed Action will result in a minor additive increase in
impacts to subsistence harvest patterns because the impacts will be short-term and localized.
Additionally, impacts from the Proposed Action will occur in Federal waters on the OCS, removed
from areas likely to be heavily utilized for subsistence harvesting.

Drilling discharges resulting from the Proposed Action would add to the impacts resulting from
current and future oil and gas activities in state waters. However, while additive, they are not
estimated to negatively affect subsistence harvest patterns directly or indirectly through impacts to
subsistence resources or habitats used by species important for subsistence. Drilling discharges will
rapidly dilute and disperse in the high-energy environment of Cook Inlet (Neff, 2005), and drilling
discharges from the Proposed Action will occur offshore — spatially separated from drilling
discharges occurring from other activities in Cook Inlet. Therefore, while the incremental increase of
drilling discharges from the Proposed Action may be short-term and localized, impacts from these
minor additive effects to subsistence harvest patterns are expected to be negligible.

The Proposed Action would result in increased operational discharges and noise within Cook Inlet.
Increased levels of operational discharges and anthropogenic noise are likely to occur from each of
the projects considered in the analysis of cumulative effects. These may affect marine species
abundance, distribution, and health, indirectly affecting subsistence harvest patterns. For example, the
main point sources of discharges are from municipal wastewater treatment plants, seafood processors,
and the petroleum industry. The dominant noise sources from other activities are seismic exploration
surveys associated with state oil and gas operations, construction activities associated with multiple
other projects, and marine transportation. However, the operational discharges and noise generated by
these activities will largely occur outside the Proposed Lease Sale Area, and the effects of any
additional operational discharges and noise in Cook Inlet are expected to be short-term and localized,
and thus have a minor additive effect. Due to a large number of existing sources of treated wastewater
discharges in Cook Inlet and because operational discharges are regulated and require an NPDES
permit for discharge, the Proposed Action will result in a negligible incremental increase of impacts
to subsistence harvest patterns from other discharges. While noise generated during the Proposed
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Action will likely be the dominant noise source in the offshore environment during exploration
(seismic surveys) and during construction of platforms, this noise will be geographically separated
from much of the noise generated by other activities considered in this analysis and will occur in
areas that are not heavily utilized for subsistence harvesting. Also, noise from activities under the
Proposed Action will be intense, but of a short duration and not result in long-term disturbance
impacts to fish and marine mammals that are important for subsistence. Therefore, the Proposed
Action will result in a minor incremental increase of noise-related impacts to subsistence harvest
patterns.

Small and large vessel traffic increases could either occur temporarily or on a long-term basis. For
example, if the Chuitna Coal Project moves into construction and operation, it will require
construction of a 457-m (1,500-ft) long marine coal-loading terminal into deep waters offshore
Tyonek. Small vessel and barge traffic will constantly operate during construction and frequently
during operations. Panamax-class deep-draft coal freight vessels — 290 m (950 ft) long and drawing
12 m (40 ft) of water — will operate through Cook Inlet on a regular basis, transporting Chuitna coal
to market. Impacts to subsistence species, especially salmon, would come from the coal-loading
operation and loss of anadromous streams from the coal strip mine operation. Other existing and
planned Cook Inlet marine terminals are the Port of Anchorage expansion, the Point Mackenzie
Terminal expansion, Iniskin Bay Port and Terminal, and Diamond Point Rock Quarry project, which
will all require additional use of vessels during construction with increases in vessel traffic after
completion. Additional vessel traffic in Cook Inlet consists of cruise ships, ferries, overnight
passenger vessels, tankers, non-resident tugs, tank barges, freight and cargo ships, commercial and
sport fishing vessels, military and USCG vessels, and pleasure craft. Vessel traffic generated by the
Proposed Action will consist of approximately one to three trips per week for the duration of the
Program. One to three vessel trips per week under the Proposed Action represent a negligible
incremental increase in vessel traffic and associated impacts to subsistence harvest patterns.

Under the Proposed Action, subsistence harvest patterns could be impacted indirectly from exposure
of harvested species to oil accidentally released from platforms, pipelines, and marine vessels.
Subsistence harvesters would be most susceptible to adverse impacts from spills occurring in coastal
areas. Accidental oil releases could occur in Cook Inlet from a variety of related activities, such as the
domestic transportation of oil, import of foreign crude oil, and state development of oil. Qil releases
from all sources may expose subsistence harvest resources to toxic contamination or perceived
contamination. Spill cleanup operations could result in the closure of harvesting areas until cleanup is
complete, but persistent contamination could keep areas closed for years.

The majority of reasonably foreseeable spills associated with the Proposed Action are estimated to be
<50 bbl, a large spill, although unlikely to occur, is analyzed to determine the potential impacts
(Appendix A). The magnitude of impacts would depend on the specific location affected, and the
nature and magnitude of the accident, but could represent a large component of the overall exposure
of subsistence harvest resources and habitats in Cook Inlet. Similar spills could occur from state oil
and gas activities and future OCS lease sales, development, and production on OCS waters. Overall,
accidental spills as a result of the Proposed Action would likely result in a negligible (small spill) or
moderate (large spill) incremental increase in accidental spill-related impacts to subsistence harvest
patterns.

The cumulative impacts of all existing and future activities in Cook Inlet, including the Proposed
Action, are additive to those from local and global anthropogenic activities that contribute to global
climate change. Climate change is likely to affect the habitat, behavior, abundance, diversity, and
distribution of populations of subsistence species, thereby indirectly affecting subsistence harvest
patterns. However, while the effects of climate change are expected to be long-term and widespread,
the incremental and additive effects that would occur as a result of the Proposed Action during its life
are not expected to impact subsistence harvest patterns.
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5.2.12.4. Conclusion

Over the 40 years of the project life cycle, the Proposed Action would cause various short-term and
localized and thus minor additive and synergistic effects to subsistence harvest patterns. These minor
effects would be due to the potential for changes such as: (1) an increase in safety zones and restricted
areas, (2) an increase in the potential for accidental oil spills, (3) a reduction in access to subsistence
hunting and fishing areas due to spills, and (4) subsequent reductions to the commercial and sport
fishing industries in which subsistence harvesters participate. Overall, the incremental contribution of
additive effects from the Proposed Action is expected to be minor for subsistence harvest patterns.

5.2.13. Sociocultural Systems

Cumulative impacts on sociocultural systems will result from the incremental impacts of the Proposed
Action (analyzed in Section 4.3.13) when added to impacts from the ongoing and reasonably
foreseeable future activities, such as future OCS lease sales, described in Section 5.1.2.

5.2.13.1. Summary of Direct and Indirect Effects

The Proposed Action could impact sociocultural systems in several ways, such as disrupting the
social organization or institutional formation of communities, cultural values, and economies of
households and village communities. Impacts are anticipated from onshore support activities and
employment and project spending, which will lead to changes in employment, personal income,
demography, commodity pricing, and community prosperity. Such impacts could occur at many
levels, including local community; Kenai Peninsula Borough, Municipality of Anchorage, and other
regional levels; statewide levels; or in the event of a large spill, on a national level.

Impacts from routine activities under the Proposed Action are anticipated to be minor. Periods of
exploration, drilling, and construction activity would likely have a localized short-term effect on
communities due to potential harvest disruptions and the out-migration from communities for
employment. However, the construction of shore base facilities and pipelines could result in more
extensive alterations to existing sociocultural patterns. If production occurs, sociocultural impacts
from potential economic revenue would be primarily beneficial in nature, if those benefits accrue at
the community or regional level.

Small oil spills would float on the water surface and would disperse and weather rapidly. Potential
impacts from small spills are not likely to cause sociocultural systems disruptions except as discussed
in Section 4.3.12 for subsistence harvest patterns. The greatest degree of impact would occur from a
large spill, which would likely cause severe tainting or perceptions of severe tainting of subsistence
resources, making them unavailable or undesirable for use and creating a new impetus for broad
social fragmentation and adversarial community relations. Overall, impacts from accidental spills on
sociocultural systems are expected to be minor for small spills and major for a large spill.

5.2.13.2. Other Relevant Activities that Could Affect Sociocultural
Systems

Cumulative impacts on sociocultural systems include the incremental impacts of the Proposed Action
when added to the effects of past, present, and reasonably foreseeable future activities in the vicinity
of the proposed Lease Sale Area such as onshore support activities, employment and project
spending, and accidental small and large spills. All of the categories listed in Table 5.1.2-1 could
impact sociocultural systems to varying degrees, and in a manner similar to those described for the
Proposed Action (as summarized in Section 4.3.13).
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5.2.13.3. Analysis of Cumulative Effects

IPFs associated with the Proposed Action could result in the direct disruption to local sociocultural
systems in small towns and villages, and indirectly impact the systems through alteration and
disruption of subsistence harvest patterns, known archaeological or cultural sites, or cultural
continuity. Activities that could impact sociocultural systems are described in Section 5.1.2 and
provided in Table 5.2-1. Little onshore infrastructure is anticipated under the Proposed Action (two
landings for pipelines), and onshore support activities will utilize existing infrastructure that can
accommodate the increased activity levels. Other activities under the Proposed Action would
contribute little to overall population growth relative to other past, present, and reasonable foreseeable
future activities. Because of the importance of state oil and gas operations to the Kenai Peninsula
Borough, the contribution of these projects to population growth may be indistinguishable from
projected baseline population growth. Current local residents would most likely fill some of the jobs
created by the projects, but not a significant number because many of the positions require specialized
skills. A portion of the projected population growth of the area can be allocated to new residents
attracted to the area by the industry. Most of the population would reside in the Kenai Peninsula
Borough’s cities, towns, and industrial enclaves.

Changes in other aspects of the south-central Alaskan economy over the life of the cumulative effects
would change conditions of the sociocultural systems. It is not expected that major changes would
take place in cultural orientations or other social institutions. Disruptions in existing sectors of the
economy such as oil and gas production, commercial fishing, sport fishing and guided charters,
tourism, logging, and agriculture from onshore support activities associated with the Proposed Action
would tend to disrupt and produce stressful relations within families and local public institutions.
Disruption of these activities without replacement by other economic activities producing the same or
greater level of wealth consistent with the values of the area could intensify the effects. Past and
present activity has helped create a diverse economic and social system. The ongoing and reasonably
foreseeable future projects will contribute to sociocultural systems maintenance and continuation.

Existing oil and gas activities (in state waters and lands), marine transportation, fishing, and port- and
terminal-related activities are likely to affect sociocultural systems through beneficial increases in
employment and population. This is due to the scale of these activities and their proximity to
communities more so than the activities under the Proposed Action or future OCS lease sales, which
will require a specialized workforce for many of the positions and will only result in a relatively small
number of long-term jobs. Additionally, many of the other activities will result in new infrastructure,
which could disrupt local sociocultural systems in small towns and villages. Overall, the impacts to
sociocultural systems from the activities under the Proposed Action are estimated to result in a
negligible incremental increase in onshore support activities and employment and project spending
when added to impacts from the other ongoing and foreseeable activities.

Under the Proposed Action, sociocultural systems could be impacted from exposure to oil
accidentally released from platforms, pipelines, and marine vessels. Communities would be most
susceptible to adverse impacts from spills occurring in coastal areas. Accidental oil releases could
occur in Cook Inlet from a variety of related activities such as the domestic transportation of oil,
import of foreign crude oil, and state development of oil resources. Most of the oil released to Cook
Inlet is from commercial and recreational vessels. Oil releases from all sources may expose
communities to toxic contamination or perceived contamination to air, water, soils, and subsistence
resources. Spill cleanup workers could face potential hazards from oil byproducts, dispersants,
detergents, and degreasers. Additional hazards include drowning, heat illness, cold exposure, falls,
and encounters with dangerous wildlife. Any impacts to subsistence resources and known
archaeological or cultural sites would likely result in adverse and synergistic impacts to communities
in the area.
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The majority of reasonably foreseeable spills associated with the Proposed Action are estimated to be
<50 bbl, but a large spill, although unlikely to occur, is analyzed to determine the potential impacts
(Appendix A). The magnitude of impacts from a spill would depend on the specific locations
affected, the nature and magnitude of the accident, and the extent to which a spill disrupted
subsistence activities, and could represent a large component of the overall exposure of communities
in Cook Inlet. Similar spills could occur from state oil and gas activities or future OCS lease sales that
led to development and production. Overall, accidental spills as a result of the Proposed Action would
likely result in a negligible (small spill) or moderate (large spill) incremental increase in additive
impacts.

The cumulative impacts of all existing and future activities in Cook Inlet, including the Proposed
Action, are additive to those from local and global anthropogenic activities that contribute to global
climate change. Climate change is likely to affect the habitat, behavior, abundance, diversity, and
distribution of populations of subsistence species, thereby indirectly affecting sociocultural systems
for small villages that are subsistence based. However, while the effects of climate change are
expected to be long-term and widespread, the incremental, additive, and synergistic effects that would
occur as a result of the Proposed Action during its life are not expected to impact sociocultural
systems.

It is assumed that future OCS lease sales in the Cook Inlet region could result in the construction of
additional platforms, the required vessel support and equipment operation, staffing, and miles of
connecting pipelines to extract oil and gas and bring it to market. The effects to sociocultural systems
from future oil and gas development and production in the OCS could range from negligible to major,
depending on the time of year of each activity, whether a large spill were to occur, and to what extent
and duration subsistence activities were disrupted.

5.2.13.4. Conclusion

The Proposed Action is estimated to make a minor beneficial contribution to the continuation of an
important economic activity that helps maintain the existing sociocultural systems while having a
negligible cumulative and adverse effect on Alaska Native sociocultural practices associated with
subsistence harvest activities. Given the importance of oil and gas to the Kenai Peninsula Borough
and the sizeable infrastructure from past and present development, the Proposed Action is expected to
have a minor beneficial effect on existing sociocultural systems in the region. Population growth
caused by incremental addition of the Proposed Action may be indistinguishable from the projected
baseline population growth. Disruptions in existing sectors of the economy would tend to disrupt and
produce stressful relations within families and local public institutions. The ongoing and reasonably
foreseeable future activities should help maintain important existing sectors and neutralize potential
disruptions from the Proposed Action. Cumulative sociocultural effects caused by small spills are
expected to be negligible. The incremental increase of effects to sociocultural systems caused by large
spills could be moderate if they caused long lasting and widespread disruptions to cultural values,
social organization, local institutions, or subsistence harvest activities. Overall, the Proposed Action
is expected to have negligible incremental beneficial and adverse effects to the existing sociocultural
systems unless one or more large spills were to occur from ongoing and future activities.

5.2.14. Public and Community Health

Cumulative impacts on public and community health will result from the incremental impacts of the
Proposed Action (analyzed in Section 4.3.14) when added to impacts from the ongoing and
reasonably foreseeable future activities, such as future OCS lease sales, described in Section 5.1.2.
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5.2.14.1. Summary of Direct and Indirect Effects

The main impacts of routine operations to public and community health through the various phases of
development over the 40-year time period of the Proposed Action include air pollutant and GHG
emissions, employment and project spending, and accidental spills (small and large) (Section 4.3.14).
All emissions of airborne pollutants during the Proposed Action will increase concentrations to some
extent in the region, potentially resulting in incidences of respiratory-related hospital admissions,
cardiovascular hospital admissions, chronic bronchitis incidents in adults, bronchitis episodes in
children, and restricted days outside for sensitive individuals. Direct employment and earnings;
increased tax income for state and Federal taxing authorities; and population growth are also expected
to occur from routine operations.

Potential impacts to public and community health related to accidental spills and response and
cleanup activities (Section 4.3.14.3) include: contamination of subsistence resources and potential
disruptions to subsistence activities. Analysis of impacts to public and community health in

Section 4.3.14 from routine operations and small accidental spills were evaluated as minor, and were
moderate for large spills.

5.2.14.2. Other Relevant Activities that Could Affect Public and
Community Health

Cumulative impacts on public and community health include the incremental impacts of the Proposed
Action when added to the effects of past, present, and reasonably foreseeable future activities in the
vicinity of the Proposed Lease Sale Area (Table 5.1.2-1). All of the categories listed in Table 5.1.2-1
could impact public and community health to varying degrees, and in a similar manner to those
described for the Proposed Action (Section 4.3.14).

The sources of additive and synergistic impacts to public and community health from other activities
include: oil and gas activities in state waters, future OCS lease sales, mining projects, ports and
terminals, the Knik Arm Crossing Project, marine transportation, and climate change. These impacts
could result in additional disturbance to fish and wildlife and could affect air pollution, employment
and project spending, and subsistence harvest activities (and indirectly public and community health)
through displacement, altered habitat, threat of contamination, or other disruption to traditional social
organization such as participation in subsistence and personal use salmon fisheries. These actions
could generate new and beneficial economic activity in the form of employment, labor income,
commodity prices, and property tax revenues, which could further impact sociocultural systems and,
by extension, public and community health in both beneficial and adverse ways.

5.2.14.3. Analysis of Cumulative Effects

Activities associated with the Proposed Action that could impact public and community health
through air pollutants and GHG emissions include construction and operation of production
platforms, exploration and production wells, pipelines, barge transport, survey vessel trips, and
activity of support vessels and helicopters. Activities that will impact public and community health
are described in Section 5.1.2 and provided in Table 5.2-1. Existing oil and gas activities in state
waters and lands, future OCS lease sales, marine transportation, fishing, and ports and terminal-
related activities are likely to have impacts on public and community health due to their scale and
proximity to communities. Other actions such as submarine cable projects, dredging and marine
disposal, military activities, wastewater discharges, and marine debris are not likely to influence
public and community health.

Because most activities that degrade air quality with air pollutants and GHG emissions under the
Proposed Action will occur in offshore waters and are removed spatially from onshore communities,
impacts would be mitigated through dilution and diffusion. The overall incremental contribution of
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impacts to public and community health from the Proposed Action are expected to be negligible when
combined with impacts from other past, present, and reasonably foreseeable future actions. The
Proposed Action is estimated to result in short-term increases in employment and earnings; result in
increased tax income for state and federal taxing authorities; and result in low-level population
growth. These impacts to economy and population are not estimated to be substantive and will vary
with the phases of the E&D Scenario (see Section 4.3.14.2). For example, due to the modest size of
exploration activities and the relatively remote nature (offshore) of the activity relative to onshore
communities, impacts to public and community health would be more apparent and additive during
later phases of development and production. During the exploration phase, oil and gas personnel are
less likely to originate in local communities because of the short duration and specialized needs of
exploration drilling jobs.

Other activities in the Proposed Lease Sale Area are expected to result in effects to public and
community health through employment and project spending. These include an increase in available
jobs; power generation; infrastructure such as bridges, port and terminals, submarine cables, and
deepened and improved channels and ports; and a larger and more skilled labor force to support them.
Increased local tax revenues from new infrastructure and a growing population would likely be used
to expand capital budget projects and enhance local infrastructure and services such as health clinics
or hospitals, residential housing, water and sewage treatment, power supply, communication
networks, road construction and maintenance, construction of airstrips, docks, and public safety and
rescue operations and are expected to collectively influence public and community health in
beneficial ways.

Increased employment and population from the Proposed Action and other reasonably foreseeable
future actions could lead to increased demand for public services and infrastructure in local
communities. As described previously, this includes increased demand for housing, water, waste
disposal and storage, electricity, telecommunications, port/dock access, roads, and additional and
larger airstrips to accommodate increased air traffic from larger planes. Population increases could
lead to future demographic changes as the region experiences an influx of outside people with
potentially different cultural backgrounds. Other activities in the Proposed Lease Sale Area would
require skilled labor and high-value infrastructure, causing synergistic effects with the Proposed
Action, as much of the skilled labor and onshore infrastructure needed for the E&D Scenario would
support other development.

An increase in population and corresponding demand for public services and infrastructure could
cause boom and bust cycles. As the activities associated with the Proposed Action wind down, local
communities could experience a net migration loss, leaving under-utilized or unused public services
and infrastructure behind. Boom and bust cycles could cause inflation in local economies due to
rapidly increasing wage growth and increasing prices in the area.

Overall, the impacts to public and community health from the activities under the Proposed Action
are estimated to result in a negligible incremental increase in employment and project spending when
added to impacts from other activities in the Proposed Lease Sale Area.

Climate change constitutes another potential source of cumulative impacts. Climate change is
expected to alter important fish and wildlife habitats that could adversely impact subsistence harvest
patterns. Public and community health depends on access to subsistence resources for many
communities in the affected area (Sections 5.2.12 and 5.2.13). While the effects of climate change are
expected to be long-term and widespread, the incremental, additive, and synergistic effects that would
occur as a result of the Proposed Action during its life are not expected to impact public and
community health.

Under the Proposed Action, public and community health could be impacted from exposure to oil
accidentally released from platforms, pipelines, and marine vessels. Communities would be most
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susceptible to adverse impacts from spills occurring in coastal areas. Accidental oil releases could
occur in Cook Inlet from a variety of related activities in the Proposed Lease Sale Area. These include
domestic transportation of oil, import of foreign crude oil, and state development of oil resources.
Most of the oil released to Cook Inlet is from commercial and recreational vessels. Oil releases from
all sources may expose communities to toxic contamination and would likely result in perceived
contamination to air, water, soils, and subsistence resources. Any impacts to subsistence resources
would result in synergistic impacts to communities in the area.

The majority of reasonably foreseeable spills associated with the Proposed Action are estimated to be
<50 bbl, but a large spill, although unlikely to occur, is analyzed to determine the potential impacts
(Appendix A). The magnitude of impacts would depend on the specific location affected, the nature
and magnitude of the accident, and the extent to which a large spill disrupted subsistence activities,
and could represent a major component of the overall exposure of communities in Cook Inlet. Similar
spills could occur from state oil and gas activities or future operations from other OCS lease sales.
Overall, accidental spills as a result of the Proposed Action would likely result in a negligible
incremental and additive impacts to community health from small spills and moderate incremental
and additive impacts from large spills.

The incremental contribution of activities associated with the Proposed Action to cumulative effects
on public and community health is expected to be minor.

5.2.14.4. Conclusion

The Proposed Action is expected to contribute to the overall cumulative effects on public and
community health over the 40-year period of the E&D Scenario.

The incremental contribution of activities associated with the Proposed Action to cumulative effects
on public health would vary in accordance with the type and level of impacts to air quality and
economics and, to a lesser extent, subsistence harvest patterns and sociocultural systems. Cumulative
impacts on public and community health in Cook Inlet from all OCS and non-OCS activities over the
next 40 years are expected to occur. Incremental contributions from the Proposed Action would result
in a minor increase of impacts on public and community health because additive impacts would be
localized and short-term.

5.2.15. Recreation, Tourism, and Visual Resources

Cumulative impacts on recreation, tourism, and visual resources will result from the incremental
impacts of the Proposed Action (analyzed in Section 4.3.15) when added to impacts from the ongoing
and reasonably foreseeable future activities, such as future OCS lease sales, described in

Section 5.1.2.

5.2.15.1. Summary of Direct and Indirect Effects

The effects of routine exploration, development, and production activities on private and commercial
recreation and tourism would arise primarily from space-use conflicts. The overall effects of routine
exploration, development, and production activities on recreation, tourism, and visual resources
would be minor.

Effects to recreation and tourism are not expected from unlikely accidental releases of natural gas.
Small spills would result in negligible effects to recreation and tourism, and minor effects to visual
resources; effects on recreation, tourism, and visual resources from a large spill are estimated to be
moderate.

While the activities would likely be noticeable to the average viewer, they are not expected to detract
from the overall viewer experience. The only exceptions to this are pipelines. During construction and
recovery, pipelines can produce short-term and localized visual impacts if located close to highly
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valued visual resources. However, when considered in the context of the entire study area, these
impacts are relatively minimal. Overall, visual impacts associated with offshore oil development and
production activities in the Proposed Lease Sale Area are anticipated to be minor.

5.2.15.2. Other Relevant Activities that Could Affect Recreation,
Tourism, and Visual Resources

The incremental effects of the Proposed Action, in combination with past, present, and reasonably
foreseeable activities identified in Section 5.1.2, could produce cumulative effects on recreation,
tourism, and visual resources. The sources of additive impacts to recreation, tourism, and visual
resources associated with other activities in the Proposed Lease Sale Area include oil and gas
activities in state waters, future OCS lease sales, marine transportation, ports and terminals, and
climate change.

The oil and gas industry is active in the Cook Inlet area as companies continue to produce oil and gas
from existing wells. In addition, several companies are actively exploring for oil and gas in the
Cosmopolitan Unit, Kitchen Lights Unit, Ninilchik Unit, and Redoubt Unit, and companies such as
SAE, Apache, and ExxonMobil propose to conduct additional seismic surveys. Oil and gas activities
on land and in state waters can produce visual impacts when proximal to shore or onshore resources.
These development activities, if widespread, could result in impacts to scenic values for residents,
recreationists, and tourists in the Cook Inlet region.

Although the levels of activities at ports and terminals have been flat following the recession in 2009,
moderate increases (1.5% to 2.5% annually) are projected because of population growth and
post-recession improvements in the economy. In addition, completion of expansions at several ports
is likely to increase activities and vessel calls at ports, harbors, and terminals over the next 40 to

50 years. This period of increased activity coincides with the 40-year period of the Proposed Action.
Ports and terminals can have visual impacts to water and coastal visual resources, particularly with
regard to large offloading facilities that may be visible at greater distances. Nighttime visual impacts
in the form of direct glare and sky glow can occur at these facilities.

The effects of global climate change are likely to combine with effects of the Proposed Action to
affect recreation, tourism, and visual resources. Effects of climate change, including increasing air
and ocean temperatures, rising sea level, reduced sea ice, increased wildfires, ocean acidification, and
shifts in the distribution of flora and fauna, could interact with the effects of the Proposed Action. The
effects of climate change already have been observed and are expected to continue over the 40-year
period of the Proposed Action.

5.2.15.3. Analysis of Cumulative Effects

The past, present, and reasonably foreseeable activities identified previously could have effects on
coastal-dependent and coastal-enhanced recreation and tourism if they modify a recreational site’s
character or accessibility; alter the supply or demand for recreational resources; or foreclose
opportunities for the occurrence, diversification, or expansion of recreational or tourism activities.
Past, present, and reasonably foreseeable future activities added to the Proposed Action are not
expected to modify any recreational site’s character or accessibility. Consequently, the Proposed
Action would not contribute to cumulative effects to the character or accessibility of any recreational
site.

The potential growth in activities and vessel calls at ports, harbors, and terminals would contribute to
an increased demand for recreation and tourism. However, this growth is projected to be small

(1.5% to 2.5% annually). When distributed across the entire Cook Inlet area, this level of increase
would generate a minor increase in demand for recreation compared to current conditions.
Employment associated with past, present, and reasonably foreseeable activities would not be large
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enough to induce in-migration of a sufficient number of people to increase demand for recreation or
tourism. The additional employment of the Proposed Action would not displace tourists from lodging,
campgrounds, or other recreational facilities; it also would not adversely affect opportunities for the
expansion or diversification of recreational activities. Consequently, when considered together in the
overall context of the Cook Inlet area, the Proposed Action and its projected growth in activities and
vessel calls at ports, harbors, and terminals would generate minor cumulative effects to recreation and
tourism during the 40 years they would overlap.

Population growth is a strong predictor of demand for recreation, especially given the importance of
outdoor recreational opportunities to Alaskan residents and visitors. As noted in Section 5.2.10, the
Proposed Action and past, present, and reasonably foreseeable activities would contribute little to
overall population growth. Consequently, the incremental increase in growth in population associated
with the Proposed Action, when added to past, present, and reasonably foreseeable activities, is
unlikely to be sufficient to generate incremental and additive effects to recreation or tourism.

The projected growth in activities and vessel calls at ports, harbors, and terminals could contribute to
an increase in space-use conflicts between vessels that support commercial operations and
recreational vessels. However, most waterborne recreational and tourist activities in the Cook Inlet
region occur in nearshore areas, especially in or adjacent to national and state parks or other special-
use areas. In contrast, on-lease exploratory activities and most commercial operations for the
Proposed Action would occur far enough from these areas to avoid space-use conflicts. Consequently,
the overall effects of routine exploration, development, and production activities from the Proposed
Action would not be additive when combined with increased vessel calls at ports, harbors, and
terminals on recreation and tourism and would be minor.

Oil and gas activities (state waters and lands), future OCS lease sales, marine transportation
(including spills), and climate change in combination with the Proposed Action have a higher
potential for cumulative effects on recreation and tourism than other potential sources. If the
combined increase in oil and gas activities and marine transportation results in repeated spills over the
40 year life of the Proposed Action, adverse cumulative effects to recreation, tourism, and visual
resources could occur. Repeated spills would cause long-term cumulative effects if the public
perceives recreational, tourism, and scenic values of a site or area to be diminished and that
perception (real or not) changes the public’s preference for using that site.

Adverse cumulative effects to recreation, tourism, and visual resources could result if an area gains a
long-term reputation as being environmentally degraded and that perception results in a decline in
coastal-dependent and coastal-enhanced recreation and tourism. Sources of degradation include
natural (e.g., climate change, fires, floods, erosion) and anthropogenic causes (e.g., marine debris and
trash, sewage spills, oil spills). For example, various governmental agencies participate in the
National Marine Debris Monitoring Program, which was established to track the problem of marine
debris. Marine debris originates and cumulates from many sources, including sewage treatment
plants, commercial fishing, industrial manufacturing, and various forms of vessel traffic. A greater
magnitude or frequency of these causes could intensify the public perception of degradation.

Although oil spills have occurred in the past, they did not create the long-term perception of the Cook
Inlet area as being undesirable or degraded as a recreational or tourism venue. The effects from the
reasonably foreseeable activities, including industrial accidents and spills, likely would not create
conditions that would sustain the long-term perception of the area being degraded. Therefore, the
contribution of the Proposed Action activities to cumulative effects on recreation, tourism, and visual
resources from spills is negligible.

In addition to potentially causing direct environmental degradation of recreational sites, climate
change could affect recreation and tourism over the long term. Climate change-induced shifts in air
and ocean temperatures, changes in sea level, reduced sea ice, increased ocean acidification, and
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shifts in the distribution of flora and fauna could affect the attractiveness and scenic values of Cook
Inlet for recreation and tourism. For example, if air and ocean temperatures continue to warm, the
resulting reductions in cold, snow, and ice could alter the public perception of Alaska as a generally
inaccessible “last frontier”. As glaciers melt and recede from the coastline, perceptions of the rugged
beauty and remoteness of the coastline could change. Cruise lines could experience a decrease in
bookings as a result. The cumulative impact of the Proposed Action on climate change, which likely
would extend long past the 40 years during which the Proposed Action would occur, when added to
the impacts of past, present, and reasonably foreseeable future actions is estimated to be negligible.

The Proposed Action may contribute incremental cumulative impacts when added to other activities
in the Proposed Lease Sale Area if those activities are in the same viewscape as the Proposed Action.
For example, a vista that spans 180° would be considered a viewscape, and any development that
occurs in that vista becomes a visible part of the landscape. Human activity that visually disrupts a
small portion (e.g., 5° of the total 180°) might be considered a minor impact. However, when
additional development expands the range or angle of visual disruption, the impact can be expected to
increase. Conversely, when the development areas are clustered in a single view, this can cause visual
clutter, a sense of visual disorganization. Visual clutter can increase the visual impact.

5.2.15.4. Conclusion

The Proposed Action is estimated to contribute to the overall cumulative effects on recreation,
tourism, and visual resources over the 40-year period of the E&D Scenario. Recreation, tourism, and
visual resources could be affected by other activities in the Proposed Lease Sale Area, including oil
and gas activities in state waters, future OCS lease sales, ports and terminals, marine transportation,
and climate change resulting in a similar set of impacts. The reasonably foreseeable future actions
would also generate impacts to recreation, tourism, and visual resources by impacting air quality,
viewscapes, and employment.

The incremental contribution of activities associated with the Proposed Action to cumulative effects
on recreation, tourism, and visual resources would vary in accordance with the type and level of
impacts to air quality, area economics and visual aesthetics. Growth of the tax base in the Cook Inlet
region, with corresponding growth in the capital budget and government services, would provide
benefits to the local community as infrastructure such as medical facilities and schools are built.
Cumulative impacts on recreation, tourism, and visual resources in Cook Inlet from all OCS and non-
OCS activities over the next 40 years are expected to occur. Incremental contributions from the
Proposed Action would be additive to other impacts and result in a minor increase of impacts on
recreation, tourism, and visual resources.

5.2.16. Sport Fishing

Cumulative impacts on sport fishing will result from the incremental impacts of the Proposed Action
(analyzed in Section 4.3.16) when added to impacts from the ongoing and reasonably foreseeable
future activities, such as future OCS lease sales, described in Section 5.1.2.

5.2.16.1. Summary of Direct and Indirect Effects

The analysis of impacts of the Proposed Action on sport fishing is presented in Section 4.3.16. The
effects of routine activities from implementing the Proposed Action on the sport fishing community
could limit access to some regular sport fishing areas and may displace some populations of species
such as salmon and halibut in the short term. The effects of accidental small spills would likely be
minor as the sport fishing industry has some geographic flexibility. However, a large oil spill could
temporarily limit the ability of sport halibut and salmon fishers from setting out from oiled locations.
Oil contacting the beaches could affect clam gathering, particularly razor clams and other types of
clams along the east and west side of Cook Inlet and mussels and steamer clams in small bays in
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Kachemak Bay. Consequently, the overall effects of routine activities of the Proposed Action on the
sport fishing industry would be minor, while the effects of accidental spills would likely range from
minor effects for small spills to moderate effects to sport fishers from large spills.

5.2.16.2. Other Relevant Activities that Could Affect Sport Fishing

The list of past, present, and reasonably foreseeable activities as identified in Section 5.1.2 that could
potentially affect the sport fishing industry over the 40-year time period of the Proposed Action are:

¢ QOil and gas activities (state waters and lands)
o Future OCS lease sales

e Marine transportation (including spills)

e Ports and terminals; and

¢ Climate change

The most common direct impact to sport fishing is associated with each activity’s potential for a long-
term increase in vessel traffic and an increased potential for accidental oil spills during operations,
which will result in space-use conflicts and area closures.

5.2.16.3. Analysis of Cumulative Effects

For the cumulative effects analysis, fishing activities are assumed to continue at approximately
current levels for the foreseeable future (Romberg, 2014).

The Proposed Action would increase offshore oil and gas operations associated vessel traffic over the
40-year project time frame, adding to vessel traffic in Cook Inlet from global cargo vessels docking in
the Port of Anchorage, oil and gas vessels, military vessels, supply barges, cruise ships, commercial
fishing vessels, survey vessels, and research vessels. The Proposed Action would add additional
marine vessel traffic, and with it the potential for groundings, increased operational discharges, fuel
spills, pipeline leaks, and potential oil spills to already existing marine and land-based actions

(Table 5.2-1). The size of non-oil and gas transportation-related spills is expected to be small and
cause a localized impact to sport fishing. Because these spills are small, the resultant influence on
sport fishing is not expected to be distinguishable from that of natural population variations. The
Proposed Action would add minor incremental impacts to the sport fishing industry due to an increase
in vessel traffic, an increase in operationally restricted areas to sport fishing vessels, and an accidental
large spill, all of which would further temporarily restrict access to fishing areas. However, because
each of these impacts is short-term, they are assumed to pose a minor cumulative impact on the sport
fishing industry.

The increase in marine vessel traffic and short-term underwater noise associated with the Proposed
Action would contribute additive impacts from planned construction, expansion, and operation of port
facilities in Cook Inlet and could have a minor additive impact on the sport fishing industry. Increases
in port facilities include the Pebble Mine Port, Port of Anchorage, and Port MacKenzie. These
expansions would cause an increase in marine vessel traffic, larger commercial vessel traffic, and
construction vessel traffic in Cook Inlet. The increased traffic projected as a result of the Proposed
Action could create temporary additive space-use conflicts with sport fishers. The extent of the
conflicts would depend on the proximity to fishing areas throughout the proposed Lease Sale Area but
would most likely be localized.

Activities under the Proposed Action will result in an increased chance of oil spills within the
proposed Lease Sale Area when added to other activities in the area. A spill will result in space-use
conflicts for sport fishers where limited access is afforded to sport fishing areas and additive risk to
sport fish species populations from mortality and contamination (or perceived contamination).
However, the health of the Cook Inlet ecosystem currently is good. Past oil and gas-related spill

Cumulative Effects 5-71



Lease Sale 244 Draft EIS BOEM

events have occurred over a 45-year period in a dynamic circulation regime dominated by tidal
flushing without causing long-term impacts to the sport fishing industry. A large oil spill may cause
moderate additive impacts to the sport fishing industry through long-term and widespread loss of
access to some areas due to contamination or cleanup activities. Additive impacts to sport fishing
resources could occur if post-spill recovery periods are lengthened by more than one spill affecting
the same coastline within a short interval.

The cumulative and additive impacts of all existing and future activities in Cook Inlet are considered
to be additive to those from local and global anthropogenic activities that contribute to global climate
change. Climate change is likely to affect the habitat, behavior, abundance, diversity, and distribution
of populations of fish and shellfish, thereby indirectly affecting the sport fishing industry. Several
studies have examined the effects of climate change (including ocean acidification) on fish and
shellfish, emphasizing the implications of potential northern range expansions of fish species, the
effects of warming sea surface temperatures on fish biomass, possible changes in fish species
complexes, effects on commercially important species, shifts in prey availability and food webs, and
the particular vulnerability of coastal areas in Alaska (Cheung et al., 2009; Mathis and Cross, 2014;
Sherman et al., 2009). However, while the effects of climate change will be long-term and
widespread, the effects that would occur from the Proposed Action in its lifetime are not estimated to
impact sport fishing.

5.2.16.4. Conclusion

Sport fishing in Cook Inlet could be adversely affected by activities associated with the Proposed
Action over the 40-year period of the E&D Scenario. These impacts include seafloor disturbance
resulting in habitat loss for important fish species; behavioral disturbance due to noise from vessels,
construction activities, and seismic surveys; space-use conflicts with fishing vessels and the presence
of oil and gas-related surveys, structures, and support vessels; exposure to or loss/degradation of
habitat from an accidental spill; and closure of fishing grounds due to spill or cleanup operations.

Cumulative impacts on sport fishing in Cook Inlet from all OCS and non-OCS activities over the next
40 years are expected to occur. The incremental and additive contribution of the Proposed Action to
impacts on sport fishing would be minor. This is due to increases in safety zones and restricted areas
related to oil and gas operations, an increase in the potential for accidental oil spills, and a reduction
in access to fishing areas due to spills. Most impacts would be localized and temporary and not be
estimated to result in population-level effects. However, the impacts associated with a large spill
could have a moderate impact on commercial fishing activities and fish populations and habitats in
the area.

5.2.17. Archaeological and Historic Resources

Cumulative impacts on archaeological and historic resources will result from the incremental impacts
of the Proposed Action (analyzed in Section 4.3.17) when added to impacts from the ongoing and
reasonably foreseeable future activities, such as future OCS lease sales, described in Section 5.1.2.

5.2.17.1. Summary of Direct and Indirect Effects

Direct effects to archaeological and historic resources include activities that come into contact with a
resource or physically impact the integrity of a resource (Sections 4.3.17.1 and 4.3.17.2). Relevant
activities that will occur under the Proposed Action that could impact archaeological and historic
resources include the following:

o Placement of equipment associated with survey activities on the seafloor (e.g., nodes, cables,
anchors)

o Seafloor sampling (e.g., gravity/piston corers, grab sampling, dredge sampling)
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o Dirilling activities (e.g., drilling, anchoring and operation of MODUSs, placement of fixed
platforms)

o Placement of pipelines both on- and offshore (via trenching or anchoring)
o Discharges of drill fluids and cuttings; and
o Qil spills

Direct impacts to archaeological and historic resources range from destabilization and degradation of
the resource to physical damage, resulting in the loss of archaeological data on its construction.
Avrtifacts could be damaged or disturbed, resulting in the loss of social information of the crew and
cargo. Impacts to buried prehistoric sites include destruction of artifacts and site features as well as
disturbance of the stratigraphic context of the site. Indirect impacts would include any activity that
could alter the dynamics of the seafloor or currents that may adversely alter the surrounding seafloor
or increase local scouring, exposing cultural resources and upsetting the equilibrium that the resource
previously had with the environment, which could lead to deterioration or eventual loss of the
resource and the information it contains. Impacts to onshore archaeological resources found within a
pipeline corridor could include destruction of artifacts and site features as well as disturbance of the
stratigraphic context of the site. Indirect and direct impacts resulting from an oil spill clean-up could
include vandalism or inadvertent damage to any historic property, including previously unrecorded
archaeological sites or features, found within the contaminated zone. Overall, impacts on
archaeological and historic resources are estimated to be negligible from routine activities, minor
from small spills, and moderate from a large spill.

5.2.17.2. Other Relevant Activities that Could Affect Archaeological and
Historic Resources

Cumulative impacts on archaeological and historic resources include the incremental impacts of the
Proposed Action when added to the effects of past, present, and reasonably foreseeable future
activities in the vicinity of the proposed Lease Sale Area (Table 5.1.2-1). Specific IPFs from the
Proposed Action that could adversely affect archaeological and historic resources include seafloor
disturbances, drilling discharges, and accidental oil spills. Activities considered under the cumulative
effects analysis that may impact archaeological and historic resources are summarized in

Table 5.2.17-1.

Table 5.2.17-1. Activities that may Adversely Affect Archaeological and Historic Resources.

Activity Potential Types of Effects

Oil and Gas activities (non-Lease Sale 244)

Seafloor disturbance, drilling discharges,

physical presence, accidental spills

Renewable energy projects

Seafloor disturbance, physical presence,

accidental spills

Mining projects

Seafloor disturbance, physical presence,

accidental spills

Marine transportation

Physical presence, Accidental spills

Ports and terminals

Seafloor disturbance, physical presence,

accidental spills

Knik Arm Crossing Project

Seafloor disturbance, physical presence,

accidental spills

Submarine cable projects

Seafloor disturbance

Dredging and marine disposal

Seafloor disturbance, physical presence,

accidental spills

Fishing activities

Accidental spills

Climate change

Shoreline erosion and coastal retreat

5.2.17.3. Analysis of Cumulative Effects

Under the Proposed Action, seafloor disturbance impacts will result from drilling wells and placing

anchors, nodes, cables, sensors, pipelines, platforms, and other equipment on the seafloor. Activities
that will disturb the seafloor (Table 5.2.17-1) include oil and gas activities on state lands, renewable
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energy projects, mining projects, port and terminal projects, the Knik Arm Crossing Project,
submarine cable projects, dredging and marine disposal, and fishing activities, as described in Section
5.1.2. Many of the activities under the cumulative effects analysis will disturb areas temporarily,
areas that are geographically separated from the Proposed Action, or areas that have already been
subjected to disturbance.

Direct impacts to archaeological resources from activities that disturb the seafloor include physical
disturbance, damage, or destruction of the artifact or prehistoric site, resulting in the loss of valuable
historical data. Indirect impacts from seafloor-disturbing activities could include alteration of the
dynamics of the seafloor and water currents in the vicinity of a shipwreck or prehistoric site, which
can cause the surrounding seafloor to slump or may change the direction and intensity of local
currents scouring and/or exposing cultural resources and upsetting the equilibrium that the resource
previously had with the environment, causing deterioration or eventual loss of the resource and the
information it contains.

While archaeological and historic resources are nonrenewable resources and any routine activity
could have a potential long-term negative impact, the likelihood of direct impacts to archaeological
and historic resources under the Proposed Action is expected to be low because all authorizations for
activities taking place on the OCS would include BOEM’s Guidelines for Providing Archaeological
and Historic Property Information Pursuant to 30 CFR 585.

Impacts from seafloor disturbance under the Proposed Action, as described in Section 4.3.17.1, will
result in a negligible incremental increase in impacts to archaeological and historic resources because
authorizations will include guidance from BOEM on the identification of historic properties, and any
seafloor disturbance impacts generally will be geographically separated (occur in Federal waters)
from similar impacts under the cumulative effects analysis.

Under the Proposed Action, drilling fluids and cuttings will be discharged to the seafloor surrounding
the exploration and delineation well sites (7 to 10 wells). Discharge of fluids and cuttings could result
in the burial of archaeological and historic resources. However, because Cook Inlet is a high-energy
environment, discharges are expected to be quickly transported away by strong currents (Hannah and
Drozdowski, 2005). Discharge of fluids and cuttings has occurred and will occur under activities
associated with the cumulative effects analysis, as described in Table 5.2-1. The Proposed Action will
result in a moderate incremental increase in the discharge of fluids and cuttings. Wells under the
Proposed Action will be >4.8 km (3 mi) from shore, while under the cumulative effects analysis,
existing and potential future wells may be <4.8 km (3 mi) from shore, so impacts will be
geographically and temporally dispersed.

The presence of structures and vessels and the associated lighting from the Proposed Action could
impact onshore historic properties. Within Cook Inlet, two to three platforms will be installed under
the Proposed Action, and there are 17 existing platforms with additional structures anticipated in the
future. Structures and vessels in the cumulative effects analysis will be associated with oil and gas
operations, renewable energy projects, mining projects, marine transportation, ports and terminals, the
Knik Arm Crossing Project, dredging and marine disposal, and military activities. Under the
Proposed Action, the presence and associated lighting from offshore vessels and drilling operations
would be transient and localized; platforms installed would be located >4.8 km (3 mi) from shore and
thus geographically separated from most of the activities occurring under the cumulative effects
analysis that are likely to impact archaeological and historic resources. Therefore, the physical
presence of structures and vessels associated with the Proposed Action would result in a negligible
incremental increase in impacts to onshore historic properties within the cumulative effects analysis.

Under the Proposed Action, archaeological resources could be exposed to oil accidentally released
from platforms, pipelines, and marine vessels, resulting in increased deterioration and damage from
cleanup activities (Section 4.3.17.4). Accidental oil releases could occur in Cook Inlet from a variety
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of related activities, such as the domestic transportation of oil, import of foreign crude oil, and state
development of oil. Most of the oil released to Cook Inlet is from commercial and recreational
vessels. Oil releases from all sources may expose archaeological resources via direct contact, through
persistent contamination of sediments, or during cleanup operations.

The majority of reasonably foreseeable spills associated with the Proposed Action are estimated to be
<50 bbl, but a large spill, although unlikely to occur, is analyzed to determine the potential impacts
(Appendix A). The magnitude of impacts would depend on the specific location affected, and the
nature and magnitude of the accident, but could represent a major component of the overall exposure
of archaeological resources in Cook Inlet. In the high-energy environment of Cook Inlet, the portion
of small spills that had not dispersed is expected to be quickly transported away by strong currents
(Hannah and Drozdowski, 2005). Similar spills (small and large) could occur from state oil and gas
activities as well as port and terminal expansion projects, while other activities (Table 5.2-1) likely
would only result in small spills. Overall, accidental spills as a result of the Proposed Action likely
would result in a minor (small spill) or major (large spill) incremental increase in accidental spill-
related impacts.

Climate change may result in impacts to archaeological and historic resources through habitat
modification, storm surge, shoreline erosion, sea level rise, altered hydrology, snow melt, and glacier
retreat or advances. Impacts on archaeological and historic resources include direct synergistic
impacts such as habitat modification that could occur as a result of shoreline erosion and sea level rise
that could destray, flood, bury, or expose a historic site or artifact. With the safeguards already in
place through the NHPA and the Federal permitting process (and BOEM Guidelines), the activities
associated with the Proposed Action are unlikely to produce harmful incremental impacts. However,
if an unknown site is impacted by the Proposed Action and the information that site could have
provided is lost, the overall contribution to cumulative impacts to archaeological resources could be
major.

5.2.17.4. Conclusion

Archaeological and historic resources in Cook Inlet could be affected adversely by activities
associated with the Proposed Action over the next 40 years. These impacts include physical
disturbance, damage, or destruction from structure emplacement and seafloor disturbance; burial from
drilling discharges; visual impacts from physical presence and lighting; increased deterioration from
contact with oil and damage from cleanup activities; additional indirect impacts could occur from
climate change related habitat alteration or from alteration of the dynamics of the seafloor and water
currents in the vicinity of an artifact or prehistoric site. Overall impact of all routine activities under
the Proposed Action is estimated to be negligible. Impacts are estimated to range from minor to
moderate for small or large accidental spills. Archaeological and historic resources also could be
affected by other activities as part of the cumulative effects analysis, including oil and gas activities in
state waters, renewable energy projects, mining projects, marine transportation, ports and terminals,
the Knik Arm Crossing Project, submarine cable projects, dredging and marine disposal, military
activities, fishing activities, and climate change, resulting in a similar set of impacts.

Cumulative impacts on archaeological and historic resources in Cook Inlet from all OCS and non-
OCS activities over the next 40 years are unavoidable; however, impacts from these activities are
mitigated by existing Federal and state regulations requiring pre-construction archaeological surveys.
Archaeological surveys were not required throughout the Cook Inlet OCS until July 2015 when
BOEM updated its guidelines to require archaeological surveying prior to any seafloor-disturbing
activity (USDOI, BOEM, 2015f). As a consequence, it is possible that activities could impact an
archaeological site or historical resource where site clearance surveys were not previously required.
Incremental contributions from the Proposed Action would result in a minor increase of impacts on
archaeological and historic resources because most impacts would be localized, temporary,
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geographically separated, and mitigated by safeguards already in place through the NHPA and the
Federal permitting processes.

5.2.18. Areas of Special Concern

Cumulative impacts on Areas of Special Concern will result from the incremental impacts of the
Proposed Action (analyzed in Section 4.3.18) when added to impacts from the ongoing and
reasonably foreseeable future activities, such as future OCS lease sales, described in Section 5.1.2.

5.2.18.1. Summary of Direct and Indirect Effects

The effects of the Proposed Action on water quality would be temporally short, and water quality
would recover within a 24-hour period after the discharge event or accidental release. Air pollution
resulting from the Proposed Action would have a short-term and local effect. Impacts related to
aircraft traffic and noise would be intermittent and short in duration, and the flight paths of aircraft
from most of the Areas of Special Concern would be at least 5.6 km (3 nmi) offshore.

Overall, impacts from routine operations as a result of the Proposed Action would result in minor
impacts to Areas of Special Concern. A small spill would be estimated to result in negligible impacts
to Areas of Special Concern due to the distance from shore and localized area of contamination.

In the unlikely event of a large oil spill, impacts to water quality, the coastal habitats of Cook Inlet,
and the areas of the eastern Aleutian Islands and southern Bristol Bay would be major.

5.2.18.2. Other Relevant Activities that Could Affect Areas of Special
Concern

As outlined in Section 5.1.2 and Table 5.1.2-1, multiple activities will occur simultaneously in Cook
Inlet during the proposed 40-year E&D Scenario presented in Section 2.4. Cumulative impacts could
occur incrementally as a combination of impacts associated with the Proposed Action and past,
present, and reasonably foreseeable future in the vicinity of Cook Inlet. The activities that may have
the most cumulative effect within the proposed Lease Sale Area on Areas of Special Concern are as
follows:

¢ Qil and gas activities (state waters and lands)
o Future OCS lease sales

e Marine transportation (includes spills)

o \Wastewater discharges

o Persistent contaminants and marine debris

o Dredging and marine disposal

e Fishing activities; and

e Climate change

Small spills (<1,000 bbl) from commercial and recreational vessels or from OCS program activities
(e.g., accidental releases) are not expected to affect the Areas of Special Concern. The oil and gas
exploration and production activities are concentrated in the northern reaches of Cook Inlet,
approximately 55.6 km (30 nmi) from the Federal lease areas identified in the Proposed Action. The
oil and gas activities within state waters are operated and maintained under the same EPA and
NPDES storm water effluent limitation guidelines that control storm water discharges from support
facilities.

Impacts from small and large oil spills related to current and future oil and gas exploration,
production, and transportation activities have the greatest potential for reaching shoreline habitats and
communities in a NP, NF, NWR and NERR. In addition, ice and extreme weather events can damage
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pipelines and infrastructure, resulting in a release of oil. The magnitude of the impacts would depend
on the specific location affected and the nature and magnitude of the activity/accident, but could
represent a substantial component of the overall exposure of coastal Areas of Special Concern in the
Proposed Lease Sale Area. Most of the existing oil and gas activity is within the northern reaches of
Cook Inlet.

Marine transportation within Cook Inlet could produce a cumulative effect on coastal Areas of
Special Concern. Marine vessel operations within Cook Inlet could directly affect Areas of Special
Concern via increased vessel and aircraft traffic during all phases of the E&D Scenario. Waves
generated by boats, ships, barges, and other vessels erode unprotected shorelines and accelerate
erosion in areas already affected by natural processes.

Wastewater discharges within the Proposed Lease Sale Area and particularly coastal areas are
regulated by state-issued or Federal NPDES permits specifically for coastal areas. In Cook Inlet,
mixing, dilution, and dispersion of routine discharges with large volumes of water would occur, and
any impacts on water quality would be highly localized and temporary with negligible impacts on
offshore Areas of Special Concern. Routine discharges introduced into Cook Inlet waters by oil and
gas activities would be diluted and dispersed by complex currents associated with the tides (diurnal
tidal variations at the upper end of Cook Inlet at Anchorage can be 9 m (30 ft) (USDOI, MMS, 2000).
Compliance with applicable NPDES permits and USCG regulations would prevent or minimize most
impacts on receiving waters.

Marine debris could come from multiple activities and sources. Trash and debris and their effects on
the environment of the proposed Lease Sale Area are described in Section 4.2.8. The EPA and BOEM
require vessels involved in exploration and development activities and offshore structures to provide
waste management plans to properly dispose of trash and debris. Other sources of marine debris can
occur from oil and gas development in state waters, domestic transportation of oil, foreign crude oil
imports, commercial fishing, commercial and recreational vessel traffic, dredging/material disposal,
and recreation and tourism. The described activities would occur throughout Cook Inlet and add to
the marine debris impacts.

Dredging activities within Cook Inlet could produce some cumulative impacts during maintenance
and port development dredging related to the ports and harbors located in Anchorage, Port
MacKenzie, Tyonek, Nikiski, Drift River, Kenai, Anchor Point, and Homer. Dredging in relation to
maintenance and expansion activities and the disposal of dredged materials reduces water quality
within the vicinity of these operations and, depending on the tidal currents and local circulatory
patterns, can have a negative impact on contiguous habitats.

Commercial, sport, and subsistence fishing activities occurring throughout Cook Inlet as described in
Sections 3.3.2, 3.3.7, and 3.3.3, respectively. Fishing activities occur within freshwater and marine
habitats and include local fishers from the Kenai Peninsula, other Alaskans (from outside the Kenai
Peninsula), and vessels operated by non-residents of Alaska. Sport fishing is supported by Alaska
residents and non-residents, utilizing offshore charter boats and freshwater guides, which translates
into a large sport fishing guide industry for the Alaskan economy. Sport fishing generally is practiced
using hook-and-line fishing methods. Commercial fisheries generally are practiced using industrial-
scale fishing methodologies, which can have negative impacts on the benthic and coastal habitats if
not monitored and managed properly. Some of the techniques that can have a negative impact on the
marine environment are trawling, clam dredging, and longline fishing.

Climate change and its effect on the environment are presented in Sections 3.1.1.1 and 5.1.2.13.
Climate change is one of the most important IPFs relative to Areas of Special Concern for the
synergistic and cumulative effects it could have on the habitats within the Cook Inlet Areas of Special
Concern. Water quality will be impacted through accelerated melting of glaciers and the resultant
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sediment loads and from lower pH levels and concomitant ocean acidification that may affect
invertebrate assemblages in Cook Inlet and the Gulf of Alaska.

5.2.18.3. Analysis of Cumulative Effects

Section 4.3.18 identified potential direct and indirect effects of the Proposed Action on Areas of
Special Concern in the proposed Lease Sale Area. This section identifies the cumulative effects that
activities from the Proposed Action could have on Areas of Special Concern when added to impacts
from other activities in the Proposed Lease Sale Area described in Section 5.1.2.

Avreas of Special Concern would be affected by the following factors during exploration,
development, production, and decommissioning activities: vessel traffic; wastewater discharges,
including sanitary wastes, gray water, cooling water (for LNG facilities and power plants), and other
miscellaneous discharges (e.g., bilge, ballast, and fire water; deck drainage); operational discharges
from exploration, development, production wells, and production structures such as drilling fluids
(i.e., SBF and WBF), cuttings, and produced water (although many of these contaminants are re-
injected or brought to shore for disposal); and seafloor- and land-disturbing activities such as drilling,
infrastructure emplacement, pipeline trenching, onshore construction, and structure removal. The
effects from these activities on Areas of Special Concern include wave action, resulting in shoreline
erosion and loss of habitat, and introduction of contaminants. Similar activities would occur from
previous and future lease sales during the life of the program.

Cumulative impacts on coastal and estuarine habitats result from the incremental impacts of the
Proposed Action when added to impacts from ongoing and reasonably foreseeable future actions,
including those of ongoing and future OCS programs and other non-OCS program activities. Other
ongoing and reasonably foreseeable future actions contributing to cumulative impacts in Cook Inlet
are summarized in Table 5.1.2-1 and discussed in this section, as applicable.

Vessel traffic associated with the Proposed Action may cause additive accelerated rates of erosion to
shorelines along inlets, channels, and harbors and may result in increased sediment re-suspension in
wetland habitats from wake-induced waves and propeller wash. OCS program-related service vessel
traffic in Cook Inlet could be as high as three to six trips per week (156 to 312 trips per platform per
year) over the 40-year period, all of which are associated with the Proposed Action. Extensive non-
OCS program marine traffic also occurs in Cook Inlet, including that related to crude oil and finished
product transport, LNG and ammonia carriers, tugs and barges, ferries, commercial fishing vessels,
military and USCG vessels, a coal carrier, dredge vessels, cruise ships, and small watercraft. Fuel
barge traffic is minimal. An estimated 480 large vessels (other than fuel barges on domestic trade)
called at Cook Inlet ports in 2010 (Eley, 2012). These activities can be reasonably expected to
continue into the future, resulting in additive cumulative impacts on coastal Areas of Special Concern
from vessel traffic.

Routine OCS activities potentially affecting the coastal portions of Areas of Special Concern include
placement of structures, pipeline landfalls, operational discharges and wastes, and vessel and aircraft
traffic. Potentially affected NPs, NFs, NERRs, and NWRs are shown in Figure 3.3.9-1. Onshore oil
facilities are permissible only on private acreage within NP lands. All of the NPs, National
Monuments, and national wildlife refuges contain privately held acreage, and development of onshore
oil support facilities is possible in these areas. However, it is assumed that pipeline landfalls, shore
bases, and waste facilities would not be located within onshore state and Federal parks, lands and
preserves because of the special status and protections afforded these areas. Consequently, there
would be no direct impacts from these activities on any NPs or NWRs in the Proposed Lease Sale
Area. Existing support services and facilities are expected to be used to support activities under the
Proposed Action. New facilities and pipeline landfalls would be built, or existing facilities expanded,
only where necessary in the proposed Lease Sale Area. It is assumed that new onshore facilities,
structures, and pipeline landfalls would be subject to additional evaluations under NEPA and that they
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would be sited to avoid NPs and NWRs and to limit impacts on estuarine and coastal habitats,
resulting in negligible additive impacts.

Routine vessel-associated discharges that could directly affect coastal water quality and indirectly
affect Areas of Special Concern in coastal areas are regulated by state-issued or Federal NPDES
permits specifically for coastal areas. Operational discharge of drilling fluid, cuttings, and produced
water will not occur in coastal waters of the Cook Inlet Planning Area under the Proposed Action, and
impacts to coastal Areas of Special Concern will be avoided, resulting in negligible additive
cumulative impacts.

Dredging activities in relation to maintenance and expansion activities and the disposal of dredged
materials would reduce water quality within the areas of these activities through siltation and
increased turbidity in the water column. The impacts related to the potential dredging operation in
Anchor Point, Kenia, and Homer could have negative impacts on the water quality near the northern
extent of the Proposed Lease Sale Area. Dredging activities and water quality issues from Port
MacKenzie, Port of Anchorage, Tyonek, and Nikiski likely would not affect the water quality within
the Proposed Lease Sale Area. Turbidity siltation effects from the dredging operations in these ports
would be negligible when considering the size of the ports and distance from the Proposed Lease Sale
Avrea.

The impacts due to commercial and sport fishing in Cook Inlet are correlated with the debris and
waste left by fishers and commercial vessels and the impacts related to fuel and fuel oil discharged
from vessels operated by individuals, guides, charter boats, and commercial vessels. Other impacts
may be related to coastal impacts from vessel disturbing the seafloor, creating prop scares within
eelgrass beds, damaging the kelp canopy, and anchoring within or on the outer margins of marsh
habitat. Commercial fishing activities such as trawling and clam dredging can impact and greatly
disturb the seafloor. In considering the limited areas to be impacted by the proposed exploration and
development activities within Cook Inlet and the impacts generated by fishing activities the
cumulative effects from the Proposed Action, Lease Sale 244 is not expected to contribute to these
adverse effects.

Under the Proposed Action, coastal Areas of Special Concern (i.e., NPs, NFs, NWRs, and NERRS)
could be exposed to oil accidentally released from platforms, pipelines, and vessels over the next 40
years, and spills could result in accidental oil releases from a variety of non-OCS-related activities,
including domestic transportation of oil, importing foreign crude oil, and development of oil
production under state programs. Impacts to coastal Areas of Special Concern could result from oiling
of the shoreline and mechanical damage during the cleanup process. In addition, natural seepage of
oil along the western coastal areas of the inlet may occur (ADNR, 2014a). BOEM has estimated 450
small crude and refined oil spills could occur during the 33-year oil and natural gas production period,
an average of 13 spills per year over the lifetime of the Proposed Action (Section 4.3.18.5). Small
spills would be diluted and degraded by natural processes and are not likely to affect coastal areas.

Oil spills in ice-covered waters during winter months generally are contained within a much smaller
area (compared to spills in open water) because weathering (i.e., spreading, evaporation, and
migration) is much slower and some oil may solidify. While such factors have proven to be favorable
for most response strategies, the presence of ice can complicate response efforts. Oil from spills that
becomes trapped under ice will result in localized degradation of water and sediment quality and
persist in the environment (Buist et al., 2008; Payne, McNabb, and Clayton, 1991). Based on the
estimated number of small spills and the relatively small quantities of oil to be spilled, the impacts
generated by the exploration and development activities from the Proposed Action are estimated to
result in negligible additive and synergistic adverse impacts.

The majority of reasonably foreseeable spills associated with the Proposed Action are estimated to be
<50 bbl, but a large spill, although unlikely to occur, is analyzed to determine the potential impacts
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(Appendix A). The magnitude of impacts would depend on the specific location affected, and the
nature and magnitude of the accident, but could represent a substantial component of the overall
exposure of Areas of Special Concern in Cook Inlet. This is primarily due to the potential of severe
oiling of coastlines of Areas of Special Concern. Similar large spills could occur from state oil and
gas activities and future OCS lease sales. Overall, accidental large spills as a result of the Proposed
Action could result in major incremental and additive impacts to Areas of Special Concern.

5.2.18.4. Conclusion

Avreas of Special Concern in the proposed Lease Sale Area would be affected by various activities
associated with the program over the next 40 years and activities resulting from ongoing lease
activities. These include marine vessel traffic related discharges, operational discharges, seafloor- and
land-disturbing activities, and accidental oil spills. In addition to OCS activities, non-OCS activities
that could affect Areas of Special Concern include marine vessel traffic (and wakes), tankering, oil
and gas activities in state waters, municipal and industrial wastewater discharges, dredging
operations, marine debris, impacts from fishing, accidental spills, and climate change. Due to existing
protections, it is anticipated that the impacts to coastal Areas of Special Concern would be minimized.
Development of OCS onshore facilities within these areas is considered unlikely, making impacts
from onshore activities in the Proposed Action unlikely. Impacts could include an additive effect on
shoreline erosion due to increased vessel traffic in inshore waters. Accidental spills that may occur
during the Proposed Action could result in a moderate incremental contribution to cumulative impacts
on Areas of Special Concern, depending on spill frequency, location, and volume; the type of product
spilled; weather conditions; effectiveness of cleanup operations; impacts related to removal and
remediation of oil spills and other environmental conditions at the time of the spill. A large spill
(>1,000 bbl) resulting from any of these activities and affected by synergistic or magnifying factors
described could result in major impacts to the Cook Inlet Areas of Special Concern. Overall, the
incremental contribution of the Proposed Action to effects on Areas of Special Concern is expected to
be minor.

5.2.19. Oil and Gas and Related Infrastructure

Cumulative impacts on oil and gas and related infrastructure will result from the incremental impacts
of the Proposed Action (analyzed in Section 4.3.19) when added to impacts from the ongoing and
reasonably foreseeable future activities described in Section 5.1.2.

5.2.19.1. Summary of Direct and Indirect Effects

Overall, the effects of routine activities from the Proposed Action on oil and gas and related
infrastructure would be negligible. Impacts from small spills on oil and gas and related infrastructure
would be negligible due to the high-energy environment of Cook Inlet resulting in small spills being
rapidly diluted and dispersed. A large spill could result in minor impacts to oil and gas and related
infrastructure, primarily due to temporary area closures as a result of spill cleanup operations that
could impact supply vessels rigs, or other infrastructure in Cook Inlet. A detailed discussion on
estimated direct and indirect impacts to oil and gas and related infrastructure from the Proposed
Action can be found in Section 4.3.19.

5.2.19.2. Other Relevant Activities that Could Affect Oil and Gas and
Related Infrastructure
Activities considered under the cumulative effects analysis that may impact oil and gas and related

infrastructure include oil and gas activities (non-Lease Sale 244), renewable energy projects,
submarine cable projects, dredging and marine disposal, and fishing activities (Table 5.2.19-1).
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Table 5.2.19-1. Activities that may Adversely Affect Oil and Gas Related Infrastructure.

Activity Potential Types of Effects
Oil and Gas activities (non-Lease Sale 244) Seafloor disturbance accidental spills
Marine transportation Accidental spills
Renewable energy projects Seafloor disturbance, accidental spills
Submarine cable projects Seafloor disturbance
Dredging and marine disposal Seafloor disturbance, accidental spills
Fishing activities Accidental spills

Renewable energy in Cook Inlet is currently limited to the Fire Island Wind Project located 4.8 km
(3 nmi) offshore Anchorage. Additional wind energy projects are likely in Cook Inlet over the next
40 years. Further, with the second highest tidal range in North America, Cook Inlet is recognized as
having potential to develop tidal energy sources. One such project that has been proposed since 2012
is the Turnagain Arm Tidal Energy Project, described in Section 5.1.2.2. Depending on crude oil
prices, both wind and tidal renewable energy projects could become economically and politically
viable to the point that they replace some of the current hydrocarbon production, thereby impacting
associated infrastructure.

Marine transportation and associated oil spills could impact oil and gas and related infrastructure due
to the risk of vessel collisions or accidents. Such collisions and any resulting oil spill could cause
impacts to existing oil and gas and related infrastructure through direct damage from collisions with
structures or support vessels, or through area closures for cleanup operations, which could impede
certain oil and gas-related activities. Future port and terminal expansions could have impacts on oil
and gas and related infrastructure. During the construction phase, impacts associated with vessel
movements and logistics services could occur, but these impacts should be small in scale and of short
duration.

5.2.19.3. Analysis of Cumulative Effects

Seafloor disturbance and habitat alteration occurring under the Proposed Action will result from
drilling wells and placing anchors, nodes, cables, sensors, pipelines, and other equipment on the
seafloor. Within Cook Inlet, two to three platforms and one onshore and two offshore oil pipelines
and one onshore and three offshore gas pipelines would be installed under the Proposed Action. There
are 17 existing platforms in Cook Inlet and additional structures are anticipated in the foreseeable
future that could result in bottom disturbing activities and could impact existing pipelines, submarine
cables, or other oil and gas and related infrastructure. Other activities that could impact oil and gas
and related infrastructure by means of seafloor disturbance include oil and gas activities (non-Lease
Sale 244), future OCS lease sales, the expansion of renewable energy projects, submarine cable
projects, dredging and marine disposal, and fishing activities. The amount of seafloor disturbance
estimated to occur under the Proposed Action will result in a minor additive increase in impacts to oil
and gas and related infrastructure since the impacts will be geographically and temporally separated
from impacts from other activities in the Proposed Lease Sale Area. Authorizations for activities
occurring under the Proposed Action will include guidance to perform shallow hazard evaluations for
OCS exploration and development drilling “Shallow Hazards Survey and Evaluation for OCS
Exploration and Development Drilling” (NTL 2005-A01). BOEM guidance will mitigate potential
impacts to oil and gas and related infrastructure and guidance to perform accurate and compliant
pipeline rights-of-way shallow hazards geophysical evaluations, surveys, and reporting procedures for
the Alaska OCS Region “Shallow Hazards Survey and Evaluation for Alaska OCS Pipeline Routes
and Rights-of-Way” (NTL 2005 A-02).

Accidental spills could impact oil and gas and related infrastructure through exposure to oil
accidentally released from platforms, pipelines, and marine vessels. Routine activities at existing oil
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and gas facilities could be affected if spills resulted in area closures. The magnitude of impacts on oil
and gas and related infrastructure from accidental oil spills under the Proposed Action would depend
on the specific location affected, and the nature and magnitude of the accident. Similar spills could
occur from state oil and gas activities and future OCS lease sales. Overall, accidental spills as a result
of the Proposed Action are expected to have minor incremental impacts from small spills and major
incremental impacts from large spills on oil and gas activities and related infrastructure.

5.2.19.4. Conclusion

Existing oil and gas and related infrastructure could be impacted by bottom disturbing activities or a
large accidental spill associated with the Proposed Action. Oil and gas and related infrastructure could
also be similarly impacted by other activities, including oil and gas activities (non-Lease Sale 244),
future OCS lease sales, the expansion of renewable energy projects, submarine cable projects,
dredging and marine disposal, and fishing activities. Incremental contributions from the Proposed
Action would result in a minor increase in impacts to oil and gas and related infrastructure because
impacts are expected to be localized and short-term and temporally separated from impacts occurring
from other activities in the Proposed Lease Sale Area.

5.2.20. Environmental Justice

Cumulative impacts on environmental justice communities will result from the incremental impacts
of the Proposed Action (analyzed in Section 4.3.20) when added to impacts from the ongoing and
reasonably foreseeable future activities, such as future OCS lease sales, described in Section 5.1.2.

5.2.20.1. Summary of Direct and Indirect Effects

Effects on environmental justice communities from large spills associated with the Proposed Action
and alternative actions are analyzed in detail in Section 4.3.20.

Anticipated major effects from large oil spills would most likely produce disproportionately high and
adverse impacts on environmental justice communities because of their reliance on subsistence foods
and because effects of large oil spills to subsistence harvest patterns and sociocultural systems are
expected to be adverse and severe, and thus major. Oil-spill contamination of subsistence foods and
adverse effects to community well-being from distress and disruptions to social patterns and
community cohesiveness are the main concerns regarding potential effects on human health for
environmental justice communities. Impacts of large spills to public and community health are
expected to be adverse, long lasting, and widespread, and thus moderate for the Kenai Peninsula
Borough as a whole. The moderate effects of large spills on public and community health are
expected to be disproportionately high and adverse for environmental justice communities due to
contamination and perceived contamination of subsistence foods and related psychological stress.

The likelihood of a large spill occurring and affecting subsistence resources and harvest areas is
relatively small; nevertheless, in the event that a large oil spill occurred and contaminated essential
subsistence resources and harvest areas, disproportionately high and adverse effects could occur when
impacts from contamination of the shoreline, tainting concerns, response and cleanup disturbance,
climate change, and disruption of subsistence practices are factored together. A large spill is expected
to have disproportionately high and adverse effects on Alaskan Native peoples living in
environmental justice communities contacted by a large spill.

5.2.20.2. Other Relevant Activities that Could Affect Environmental
Justice
Other activities that could affect environmental justice communities in the Cook Inlet area during the

40-year time period of the Proposed Action are described in Section 5.1.2. Categories of activities
considered for the cumulative effects analysis are listed in Table 5.1.2-1 and described in Section
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5.1.2. The locations of many of these projects and activities are shown in Figure 5.1.2-1. The
activities identified in Table 5.2.20-1 include other past, present, and reasonably foreseeable future
actions most likely to have adverse impacts on environmental justice communities.

Table 5.2.20-1. Other Relevant Activities that Could Affect Environmental Justice Communities.

Activity Potential Types of Effects
Air pollutant emissions
Oil and gas activities (non-Lease Sale 244) Vessel traffic
Accidental spills
Fuel spills

Marine vessel traffic Disturbance of onshore and marine wildlife

Coastal habitat disturbance, erosion and sedimentation
Air pollutant emissions

Physical presence of docks

Accidental spills during construction or port operations

Ports and terminals

Changes in food availability
Habitat alteration

Climate change

Other sources of impacts to environmental justice communities include: oil and gas activities in state
waters, future lease sales in the OCS, marine transportation, ports and terminals, and climate change.
Large oil spills are anticipated to have the greatest impacts on environmental justice communities
because they are more dependent on wild food production and distribution than predominantly
nonminority communities.

Oil and gas exploration and development has occurred onshore and in state waters of upper Cook
Inlet over the past 50 years. Current infrastructure in upper Cook Inlet includes 17 offshore platforms
in state waters, associated oil and gas pipelines, and onshore processing and support facilities. A total
of 1,106 wells have been drilled in the course of exploration and development activities in Cook Inlet;
433 wells are classified as plugged and abandoned (ADNR, 2015a). Under the Proposed Action, it is
anticipated that as many as 76 exploration and production wells will be drilled with the installation of
two to three platforms. A key assumption upon which the Proposed Action is based is that the
existing onshore infrastructure serving the proposed Lease Sale 244 area has sufficient capabilities to
support future production from the Proposed Action without requiring major expansion efforts or
modifications. If this is not the case and onshore support facilities need to be further developed as part
of the Proposed Action, impacts to environmental justice communities could occur from such
development.

The categories of marine transportation and ports and terminals include activities of a similar nature
to the Proposed Action. Most vessel traffic in Cook Inlet moves along north-south transit lines, with
deep-draft vessels generally using the east side of the inlet. Eighty percent of large ship operations
were made by only 15 vessels that regularly call at Homer, Nikiski, or Anchorage (Cape International
Inc., 2012). The Port of Anchorage is planning a modernization project that will increase the harbor
depth from 10.7 m (35 ft) to 13.7 m (45 ft), enabling the port to accommaodate larger ships. The level
of vessel traffic expected during the 40-year life of the Proposed Action would be minimal compared
to overall vessel traffic in Cook Inlet and would not be expected to have any disproportionately high
and adverse impact on environmental justice communities.

Climate change is a regionally and globally relevant issue. During the past 60 years, data indicate that
Alaska has warmed more than twice as fast as the rest of the U.S. (Stewart et al., 2013). Climate
change may result in impacts to environmental justice communities through increasing air and water
temperatures, sea level rise, and ocean acidification. While the effects of climate change will be long-
term, the effects that would occur in the life of the Proposed Action are not expected to impact
environmental justice communities.
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5.2.20.3. Analysis of Cumulative Effects

Cumulative effects to environmental justice communities could occur as a result of impacts to
subsistence harvest activities, which depend on fish, wildlife, habitats, and economic factors.
Potential cumulative effects from O&G activities on the area’s fish, wildlife, and habitats could affect
subsistence uses. Potential cumulative effects to these resources are discussed in preceding sections.
Potential cumulative effects on subsistence harvest patterns, which are important to low income and
minority communities, are discussed in Section 5.2.12.

A large oil spill could decrease resource availability and accessibility, and create or increase concerns
about food safety, which could result in severe effects on subsistence harvesters that could linger for
many years. Subsistence harvests of fish and wildlife by residents of rural Alaska Native communities
and by residents in larger rural communities declined by as much as 70% after the 1989 Exxon
Valdez Oil Spill (Fall and Utermohle, 1999). However, within 2 years of the spill, subsistence
harvests and participation had returned to pre-spill levels, although communities closest to the spill
lagged behind. Changes did result, including a reduction in the availability of many species,
opportunities to teach subsistence skills to young people were lost, and concerns remained about food
safety (Fall and Utermohle, 1999).

The number of estimated accidental oil spills in Cook Inlet associated with the Proposed Action
would represent an increase over the number of estimated spills from ongoing and future OCS
programs and non-OCS program activities. The incremental increase in adverse impacts to
environmental justice communities from estimated small spills would be minor. The incremental
increase in adverse impacts to environmental justice communities from an estimated large spill could
be disproportionately high and adverse if they disrupt subsistence activities, make subsistence
resources unavailable or undesirable for use, or only available in greatly reduced numbers for a
substantial portion of a subsistence season.

While the effects of climate change will be long-term, the Proposed Action is estimated to make a
negligible contribution, and the effects that would occur in the life of the Proposed Action are not
estimated to impact environmental justice communities.

5.2.20.4. Conclusion

The incremental increase in adverse impacts to environmental justice communities from an estimated
large spill could be disproportionately high and adverse if they disrupt subsistence activities, make
subsistence resources unavailable or undesirable for use, or only available in greatly reduced numbers
for a substantial portion of a subsistence season. The cumulative impacts of the Proposed Action are
additive, these cumulative impacts are not interactive with other actions, and therefore are neither
synergistic nor countervailing.
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Chapter 6. CONSULTATION AND COORDINATION

6.1. Development of the Proposed Action and Environmental Impact
Statement

On March 27, 2012, BOEM issued a RFI for Lease Sale 244 (77 FR 18260) to determine the level of
industry interest and whether that interest is focused on a few blocks or prospects or on a larger portion of
the planning area. After determining that there was sufficient interest from industry, BOEM decided to
continue with the lease sale process. In August 2012, the Secretary of the Interior issued the Final OCS
Oil and Gas Leasing Program for 2012-2017. That document presented USDOI’s decision to schedule a
sale in the Cook Inlet OCS Planning Area. BOEM identified the area for the proposed lease sale and
issued its decision on November 27, 2013 (Orr, 2013).

6.1.1. Scoping

The NEPA process began with the NOI to prepare an EIS for the proposed Cook Inlet OCS Lease Sale
244, published in the Federal Register on October 23, 2014 (79 FR 63437), enabling BOEM to proceed
with the pre-sale process. The NOI served to announce the beginning of the scoping process designed to
identify issues and concerns related to the proposed lease sale. The NOI also provided information
regarding the five public scoping meetings held during the comment period.

The purpose of the public meetings was to solicit comments on the scope of the EIS, identify issues to be
analyzed, and identify possible alternatives and mitigation measures. In addition to accepting oral and
written comments at meetings, BOEM accepted written comments by mail and through
www.regulations.gov. The public comment period closed on December 8, 2014. BOEM received a total
of 26 written comment forms. Of those, three were from Federal Government agencies, three from
environmental groups, two from Alaska Native tribes or tribal associations, one from other organizations,
and 17 from individuals.

Many issues and mitigating measures suggested for the previous Cook Inlet Planning Area lease sale
remained relevant to this proposed lease sale. All of the information received has been considered in
preparing this Draft EIS. Information regarding scoping can be found on the BOEM Lease Sale 244

website.

6.1.2. Draft Environmental Impact Statement

The Draft EIS evaluates potential impacts from the Proposed Action and alternatives, utilizing
information received during the scoping process. Following issuance of the Draft EIS, BOEM will, in
accordance with 30 CFR 556.26, hold public hearings to solicit comments on the document. An
announcement of the dates, times, and locations of the public hearings are included in the Notice of
Availability for the Draft EIS. A copy of the public hearing notice is included with the Draft EIS mailed
to the parties listed in Section 6.4, posted on the BOEM website, and published in local newspapers.

6.1.3. Final Environmental Impact Statement

When the public comment period ends, all comments will be reviewed and responses to each will be
developed. The Final EIS will then be prepared, incorporating relevant changes resulting from comments.
All comments and corresponding responses will be included as an appendix to the Final EIS. The Final
EIS will then be distributed to the public.

6.1.4. Record of Decision

A ROD will be issued no less than 30 days after the Final EIS is made available and a NOA is published
in the Federal Register. The ROD will be a concise summary of the decision made by BOEM from the
alternatives presented in the Final EIS. The ROD will state the decision and rationale for the decision.
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The ROD also will describe the implementation of any measures intended to avoid effects from the
chosen alternative. Once the ROD is published, public involvement in the EIS process is considered
complete.

6.2. Consultation

BOEM has engaged, or will engage, in a number of consultation and coordination processes with Alaska
Native tribes, ANCSA Corporations, and Federal regulatory agencies regarding the proposed Lease Sale
244, Below is a brief summary of how BOEM is satisfying its responsibilities under various Federal
regulatory processes and Executive Orders.

6.2.1. Tribal Consultation

Executive Order (E.O.) 13175 established regular and meaningful consultation and collaboration with
tribal officials in the development of Federal policies that have tribal implications, to strengthen the
United States government-to-government relationships with Indian tribes (to include Alaska Native tribes
and communities) and reduce the imposition of unfunded mandates upon Indian tribes when developing
Federal policies with tribal implications. The order requires the head of each agency to designate an
official "with principal responsibility for the agency's implementation” of the order.

Since implementation of E.O. 13175, the USDOI has established a Tribal Consultation Policy. Secretarial
Order 3317 updated the USDOI's policy on consultation with Indian tribes in compliance with

E.O. 13175. In summary, Secretarial Order 3317 states that USDOI officials must demonstrate a
meaningful commitment to consultation "by identifying and involving Tribal representatives in a
meaningful way early in the planning process," and that consultation aims to create effective collaboration
emphasizing "trust, respect, and shared responsibility...".

Consistent with E.O. 13175 and implementing USDOI directives, BOEM already has met with the local
Tribal Governments of Seldovia, Nanwalek, and Port Graham. Government-to-Government meetings also
were held with the Seldovia Village Tribe and Nanwalek Village Tribe, and by teleconference with the
Port Graham Tribal Council.

BOEM initiated Government-to-Government tribal consultations by delivering letters to Tribes whose
members could be affected by activities related to the proposed Lease Sale, including:

° Ninilchik ° Chickaloon
° Kenai ° Kodiak

° Nikiski ° Old Harbor
° Eklutna ° Ouzinkie

° Tyonek

6.2.2. Government to ANCSA Corporation Consultation

On August 10, 2012, the USDOI issued the Policy on Consultation with ANCSA Corporations. In this
policy, USDOI restated a provision of ANCSA requiring that "[t]he Director of the Office of
Management and Budget [and all Federal agencies] shall hereafter consult with Alaska Native
corporations on the same basis as Indian tribes under E.O. 13175." Additionally, the policy “distinguishes
the Federal relationship to ANCSA corporations from the government-to-government relationship
between the Federal Government and federally recognized Indian Tribes... and [states that] this Policy
will not diminish in any way that relationship...”. The possibility for a Cook Inlet Sale 244 requires
BOEM to consult with the affected Tribes and communities (including local and regional governments)
and with the ANCSA corporations.

BOEM initiated the Government-to-ANCSA corporation consultations through letters to ANCSA
corporations potentially affected by activities related to the proposed Lease Sale, including:
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e English Bay Corporation ¢ Seldovia Native Association, Incorporated
o Port Graham Corporation o Tyonek Native Corporation

o Kenai Natives Association, Incorporated o Natives of Kodiak, Incorporated

e Ninilchik Natives Association, Inc. e Leisnoi, Inc.

e Chickaloon-Moose Creek Native ¢ Old Harbor Native Corporation

Association, Incorporated
o Salamatof Native Association, Incorporated
e Eklutna, Inc.

Ouzinkie Native Corporation

6.2.3. Endangered Species Act Section 7 Consultation

The Endangered Species Act (ESA; 16 U.S.C. § 1531), provides a program for the conservation of
threatened and endangered plants and animals and the ecosystems on which they depend. Section 7(a)(2)
of the ESA requires each Federal agency to ensure that any action that they authorize, fund, or carry out is
not likely to jeopardize the continued existence of a listed species or result in the adverse modification of
designated critical habitat.With respect to this proposed lease sale, BOEM is consulting with USFWS and
NMFS (the “Services”) for listed species. For ESA consultation on proposed lease sales in Alaska,

BOEM and BSEE specifically request incremental Section 7 consultations. Regulations at 50 CFR
402.14(k) allow consultation on part of the entire action as long as that step does not violate Section
7(a)(2); there is a reasonable likelihood that the entire action will not violate Section 7(2)(2); and the
agency continues consultation with respect to the entire action, obtaining a BO for each step.
Accordingly, at the lease-sale stage (see Figure 1.3.1-1 in Chapter 1 for an illustration of the four stages in
OCSLA), BOEM evaluates the early lease activities (seismic surveying, ancillary activities, and
exploration drilling) to ensure that activities under any leases issued will not result in jeopardy to a listed
species or cause adverse modification of designated critical habitat. BOEM and BSEE would then
reinitiate consultation for any proposed development and production activities.

6.2.4. Essential Fish Habitat Consultation

The Magnuson-Stevens Fishery Conservation and Management Act (as amended) requires Federal
agencies to consult with NMFS regarding actions that may adversely affect designated Essential Fish
Habitat (EFH). BOEM is currently preparing an EFH assessment that will identify any adverse effects to
designated EFH from potential oil and gas exploration activities in the proposed Lease Sale Area. This
assessment will be provided to NMFS prior to releasing a Final EIS.

6.2.5. Section 106, National Historic Preservation Act Consultation

Section 106 of the NHPA (36 CFR part 800), “Protection of Historic Properties,” as amended through
2004, requires that Federal agencies having direct or indirect jurisdiction over a proposed Federal,
federally assisted, or federally licensed undertaking, prior to approval of the expenditure of funds or the
issuance of a license, take into account the effect of the undertaking on any district, site, building,
structure, or object included in or eligible for inclusion in the National Register of Historic Places
(NRHP). The Advisory Council on Historic Preservation (ACHP), which administers Section 106, has
issued regulations (36 CFR part 800) defining how Federal agencies are to meet the statutory
responsibilities. The head of a Federal agency shall afford the ACHP a reasonable opportunity to review
and comment on an action.

BOEM and BSEE have instituted procedures to optimize the likelihood that authorized OCS activities
contribute to the preservation and enhancement of historic properties and archaeological resources.
BOEM and BSEE have published guidelines (NTL 2000-A03 (superseded by NTL 2005-A03)) for
performing archaeological surveys on the Alaskan OCS.
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BOEM recognizes that a lease sale constitutes an undertaking under Sec.106 of the NHPA but is not the
type of activity that has the potential to cause effects on historic properties, and thus would not require
formal SHPO consultation. Subsequent project- and site-specfic consultations will occur if they are a type
of activity that has the potential to cause effects on historic properties for any proposed exploration,
development, and production activities.

6.2.6. Coastal Zone Management Act Consistency

The federally approved Alaska Coastal Management Program (ACMP) expired on June 30, 2011.
Consequently, Federal agencies are not required to provide the State of Alaska with CZMA Consistency
Determinations or Negative Determinations pursuant to 16 U.S.C. § 1456(c)(1) and (2), and 15 CFR part
930, subpart C (76 FR 39857, July 7, 2011).

6.3. Cooperating Agencies

BOEM is the lead agency for the preparation of this EIS. Following the guidelines at 40 CFR 1501.6 and
1508.5 from the CEQ, BOEM invited qualified government entities to become cooperating agencies for
the preparation of the proposed Lease Sale 244 EIS. The National Parks Service (NPS) participated as a
formal cooperating agency on the Draft EIS. Other key agencies that provided input included the Bureau
of Safety and Environmental Enforcement (BSEE), the National Marine Fisheries Service (NMFS), U.S.
Fish and Wildlife Service (USFWS), U.S. Army Corps of Engineers (USACE), U.S. Coast Guard
(USCG), U.S. Environmental Protection Agency (USEPA), and the State of Alaska’s Governor’s office.
BOEM will continue to coordinate with other Federal and state agencies throughout the NEPA process.

6.4. Distribution of the Draft Environmental Impact Statement

The following is a list of Federal, State, Tribal, and local government agencies; academic institutions;
members of the oil and gas industry, corporations, other organizations, and libraries who received a
printed or CD copy of the Draft EIS. All others on BOEM’s mailing list were notified by a post card
regarding how to obtain a copy.

Table 6-1.  Organizations, Entities, and Individuals Who Received Physical Copies of the Draft EIS.

Federal - Executive Branch

Bureau of Indian Affairs - Regional Director, Anchorage Department of Defense - US Army Corps of Engineers
Bureau of Land Management - Alaska State Director; Department of Homeland Security - US Coast Guard,
Anchorage District Office Anchorage, AK

Department of the Interior - Office of Environmental Policy
& Compliance, Anchorage, AK; Special Assistant to the
Secretary of the Interior, Anchorage, AK

Bureau of Ocean Energy Management - Regional Directors
for the Gulf of Mexico and Pacific OCS Region

Bureau of Safety & Environmental Enforcement - Regional
Director, Alaska; Environmental Enforcement Division,
Anchorage AK

National Park Service - Regional Director; Superintendent,
Katmai National Park and Preserve

Department of Commerce - National Oceanic and US Geological Survey - Regional Director; Director, Alaska
Atmospheric Administration; National Marine Fisheries Service |Science Center

- Alaska Regional Office, Regional Administrator; Resource
Ecology & Fisheries Mgmt; National Ocean Service, Policy,  |US Fish & Wildlife Service — Headquarters; Director, Region
Planning & Analysis Division; Office of Response & 7; Chief, Endangered Species Branch; Assistant Regional
Restoration; Scientific Support Coordinator for Alaska; NEPA |Director, Subsistence, and Fisheries and Habitat Conservation;
Coordination & Compliance; Alaska Fisheries Science Center - |Migratory Bird Management, Endangered Species Branch;
National Marine Mammal Lab; Emergency Response Division; |Kodiak National Wildlife Refuge

Auke Bay Laboratory

Federal - Legislative Branch

Honorable Daniel Sullivan, Senator Honorable Lisa Murkowski, Senator

Honorable Don Young, House Representative
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Federal - Administrative Agencies and Other Agencies

Environmental Protection Agency - Alaska Operations Office

North Pacific Fisheries Management Council

Marine Mammal Commission

State of Alaska

Office of the Governor, Juneau, AK; Policy Director, Special
Counsel Associate Director State-Federal Relations,
Washington, DC; Office of Management and Budget, Division
of Governmental Coordination;

Dept of Fish & Game - Wildlife Conservation Division;
Subsistence Division; Region Il, H & R Chief; Division of Sport
Fish

Dept of Community & Regional Affairs - Commissioner

Dept of Natural Resources - Commissioner; Office of Project
Management & Permitting; Director, Division of Oil & Gas;
Citizens' Advisory Commission on Federal Areas

Dept Of Environmental Conservation - Northern Alaska
District Office; Division of Water; Anchorage District Office

State Pipeline Coordinator, Joint Pipeline Office, Anchorage,
AK

Tribal Governments

Native Village of Chickaloon

Native Village of Ninilchik

Native Village of Kenaitze

Native Village of Port Graham

Native Village of Knik

Native Village of Seldovia

Native Village of Nanwalek

Native Village of Tyonek

Alaska Native Associations and Corporations

Afognak Native Corporation

English Bay Native Corporation

Alaska Federation of Natives

Koniag, Inc.

Chugach Alaska Corporation

Ninilchik Traditional Council

Chugach Development Corporation

Ouzinkie Native Corporation

Chugachmuit

Port Graham Corporation

Cook Inlet Regional Corporation

Seldovia native Association, Inc.

Cook Inlet Tribal Council

Tyonek Native Corporation

Local Governments

Anchor Point Chamber of Commerce

City of Seldovia

City of Homer Kenai Peninsula Borough
City of Kachemak Ninilchik Chamber of Commerce
City of Kenai

6.5. Preparers, Reviewers and Supporting Staff

Table 6.-2 lists the primary individuals involved, their professional position, and their role in preparing

and reviewing the EIS.
Table 6-2.

List of the Primary Individuals Contributing to Development and Analysis in the Draft EIS.

Name

Education/Expertise

Contribution

CSA Ocean Sciences Inc.

William R. Sloger, Jr.

M.S., Environmental Studies; M.S.,
B.S., Civil Engineering; 25 years of experience

Civil Engineering; |Project Manager, Co-Author

Chapters 1, 3, 4, and 6

Robert (Bo) Douglas .
of experience

B.S., Civil Engineering; B.S., Marine Biology; 25 years

Deputy Project Manager, Co-Author
Chapters 2 and 3

Neal Phillips Sciences; 38 years of experience

Ph.D., Ecology; M.S., Marine Studies; B.A., Biological

Author Chapter 2, Co-Author Chapter
5, Science Editor

John Tiggelaar

M.S., Biology; B.A., Biology; 7 years of experience

Co-Author Chapters 2, 4, and 5,
Science Editor

Jodi Harney

Ph.D., Geology and Geophysics; M.S., Marine
Science; B.S., Biology; 20 years of experience

OSRA/Spill Coordinator, Chapter 5
Co-Author, Science Editor

Mary Jo Barkaszi i
years of experience

M.S., Biological Oceanography; B.S., Biology; 29

Co-Author Chapters 3, 4, and 5
(Marine Acoustics)

Jeff Martin

B.S., Applied Mathematics; 5 years of experience

Project Data Management, Science
Editor
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Name

Education/Expertise

Contribution

Brian Balcom

M.S., Biology; B.S., Biological Sciences; 39 years of
experience

Science Editor

Robert B. Cady

M.S., Oceanography; B.S., Marine Biology; 15 years
of experience

Co-Author Chapters 3, 4, and 5
(Marine and Coastal Birds, Lower
Trophic Organisms)

Tony Martin

M.S., Biology; B.S., Marine Biology; 22 years of
experience

Co-Author Chapters 3, 4, and 5
(Areas of Special Concern), Science
Editor

Ben Harkanson

M.S., Marine Biology; B.S., Biology; 16 years of
experience

Co-Author Chapters 3, 4, and 5
(Terrestrial Mammals)

Kim Olsen

B.S., Oceanographic Technology; 31 years of
experience

Science Editor

David B. Snyder

M.S., Marine Biology and Ichthyology; B.S., Zoology;
27 years of experience

Author EFH Appendix

Patrick W. Connelly

M.S., Biology; B.A., Biology; 12 years of experience
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