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1. National OCS Prograrithe first stage is the development opeovisional national schedule of
lease sales. At the conclusion of this stage, the Secretary approves a National OCS Program.

2. Lease Salefhe second stage involves deciding whether to hold individual lease sales proposed
in the National OCS Program, deténing the areas and terms to include in each lease sale,
conducting the lease sales, and issuing leases in accordance with the applicable regulations.

3. Exploration Planin the third stage, if a lessee chooses to conduct exploration activities, the
lesse must submit an exploration plan (EP) for BOEM approval. The EP establishes how the
operator will conduct exploration activities and includes information on exploratory drilling
operations, well location(s), and other relevant information. Geophysicabaontbgical (G&G)
activities are typically associated with the exploration stage and include consideration of
requests by industry for permits to acquire sgpecific G&G data. Data collection activities may
also occur during other stages and need notibd to a specific lease or leases.

4. Development and Production Plamn the fourth stage, if a lessee discovers and chooses to
develop oil or gas from a specific lease, the lessee must submit a developneptoduction
LX Iy F2NJ . h(efer@dtoin theMNRe@BGOMI & | &5 S gperatdrisly Sy G h
Coordination Docment,¢ or DOCDand in thisFinal Programmatic Et8llectivelyasa
& LINE R dzO (). Nt yievéldprheyitdlan describes the number and location of wells to be
drilled, type of production structure, manner of transporting recovered oil and natural gas, and
related operations, including a description of decommissioning activities for wells, platforms,
pipelines, and other facilities.

h9aQ&d NB3IdzZ I GA2ya F2NJfSIHas altSazx SELIGH GAZYy L3I
of Federal Regulation€MR) parts 550 and 556. After approval of a National OCS Program, BOEM
conducts additional and more specific environmental reviews, as necessary, at each subsequent stage of
the OCS Lands Act process. These environmental reviews include mesgesitic aalysis under NEPA,
as well as consultations and coordination under such acts as the Clean Air Act (CAA), Clean Water Act,
Coastal Zone Management Act (CZMA), Endangered Species Act (ESA), National Historic Preservation Act
(NHPA), Magnuse8tevens Fisher@onservation and Management Act (MSFCMA), and Marine
Mammal Protection Act (MMPA). These environmental reviews, alongTwiltialengagement and
consultation, also consider any new information and addresssgiteific actions and environmental
conditionsin more detail.

In addition to the BOEM reviews and approvals listed above, operators must obtain a permit to drill
individual wells from the Bureau of Safety and Environmental Enforcement (BSEE) pursuant to-a BOEM
approved exploration or development and production pIBSEE oversees the safety and environmental
O2YLX AlLYyOS 2F h/{ 2Af FyYyR 3Ia&a 2LISNIiA2yad . {990Q4
safety and environmental regulations; permitting OCS exploration, development, and production

activities (e.g., diing permits, OCS pipelines, structure installation, decommissioning); conducting
inspections; and ensuring that industry is prepared to respond to oil spills. BSEE regulations related to
OCS oil and gas operations are found primarily in 30 CFR pac5250
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1 Excluding OCS leasing in a given region, planning area, or area offshore a specificTsiate.
FinalProgrammatic EIS analyzes altives that range in scope from 0 planning areas to the 25
planning areas included in the Draft Proposal schedule. This range of alternatives considers the
exclusion or inclusion of any of the four regions and any of the 25 planning areas. Likewise, the
Seretary, through selecting a feature of one of the existing alternatives in combination with
others, can also exclude an area offshore a specific state when balancing all Section 18 factors.
Therefore, it is unnecessary to analyze the exclusion of a platiplanning area or the area
offshore a specific state as a separate alternative.

1 Excluding OCS leasing in certain sensitive areas within planning aféssSecretary can
exclude certain environmentally or culturally sensitive geographic areas witaiplanning
areas and alternatives analyzed based on information and impact assessmentindhe
Programmatic EIS. ThitnalProgrammatic EIS analyzes the exclusion of all OCS planning areas
(Alternative A) and the exclusion of some of these areashieraction alternatives
(Alternatives BD). In additionSection 4.%xplains the consideration of all subarea exclusion
nominations received and analyzes specific areas for potential exclusion based on
environmental importance or sensitivity, as wellthe potential to mitigate or avoid impacts.
The Secretary may exclude any of these nominated areas in conjunction with selection of any
alternative. Therefore, it is unnecessary to analyze each nomination for exclusion of a sensitive
area as a separate alnative.

1 Holding onshore lease sales instead of offshore lease s&estion 18 of the OCS Lands Act
requires the Secretary to prepare, periodically revise, and maintaoffahoreoil and gas
leasing program. A schedule of onshore lease sales wotlcheet the purpose of the Proposed
Action. Additionally, such an alternative would be duplicative of the No Action Alternative and
its substitution analysis of, among other sources, onshore oil and gas production.

1.4 ORGANIZATION OF THE FINAL PROGRAMMATIC EIS

Each chapter in thiBinalProgrammatic EIS has a unique focus:

1 Chapter 2depicts the current and future baseline conditions of the affected environment.
Implementation of a National OCS Program may unfold over 40 to 70 years, so this chapter
describeshe affected environment in terms of both present conditions and future conditions.
This chapter provides an overview of climate change and its relationship with a National OCS
Program. The chapter also introduces IPFs, which arg@Bd;2029Programrelated activities
or processes that could affect environmental, sociocultural, or socioeconomic resources.

1 Chapter3 presents illustrations depicting the affected environment and environmental
consequences analyzed for tB624;2029Program. The graphics ardptions broadly
characterize the environments and impacts discusse&chapters 2 and 4

1 Chapter4 analyzes the potential effects of routine activities and accidental events that could
occur from the Proposed Action and alternatives and describes hawclitfd cause potentially
significant impacts in different OCS planning areas. This chapter provides a comparison of

Chapter 1: Introduction 18 USDOI | BOEM
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Beyond seeking to reduce future emissions, another approach being aggressively pursued is CCS. This
approach would effectively increase the carbon budget by capturing atmospheric or ocadmn and
removing it from the EartQ system before it would naturally be removed. The technology is relatively
new, and though the OCS may play a role in CCS, efforts are currently in their infancy.

With or without largescale CCS projects, new emissions from OCS development or substitute sources of
energywouldO2 dzy' i | I+ Ay ald {KS, andhelvgil &nd QaseashpweiiddikelyrésditR 3 S
Ay af 2G@HG@Mmissibng.éAlthough policy chesipay curbthe amount of emissions fromew OCS
production,these policy change®say lead to strandd assetson the OCH an operator is unable to

bring fuels to market due to changes resulting from the energy transition

Finally, many state and local governments havebheir own targets for reducing emissions overall or
for certain sectors. Thedargetsrange widelymany aim for greater and faster reductions than the
overall US targets.However, due taincertairty asto where OCS oil and gastivitieswill occur, it is
unclear how new OCS oil and gas developmenildiaffect state and local targets.

Chapter 2: Affected Environment 35 USDOI | BOEM
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2.4.2.1 Stressor Index

In 2008 Halpern et al. (2008)eveloped a method for quantifying and comparing the relative impact of
anthropogenic stressors throughotiie ocean. The team compiled publicly available data layers
depicting the intensity of 17 anthropogenic stressors within ea&imigrid cell of the ocean. They also
mapped the type of ecosystems within each grid cell (e.g., mangrove, coral reef, sofnpattsing

their expert judgment, they derived weighting scores for each stressosystem relationship.

Weighting these relationships allows for a more sophisticated assessment of impacts than simply
mapping where the stressors occur. example, the effect of ocean acidification on coral reefs
(weighting function = 1.1) is greater than the effect on soft bottom habitats (weighting function = 0.1).
Foreach&km?aANA R OSftx GKS 11 fLSNY al yiKNRLBeSsBegsoO AYLI O
ecosystem relationships and represents the cumulative anthropogenic impacts within that grid cell. In
2015, Halpern et al. added two more anthropogenic stressors and assessed the relative change in
cumulative effects over tim@Halpern et al. 2015)

The Halpern method complements the qualitative discussion of stressors §babk 210), as well as
the expected future baseline conditions describe®ettions 2.62.9. BOEM compiled the Halpern et
al. data for each of the BOEM ecoregions to provide a visual comparison of tHéational OCS
Program, anthropogenic stressors acrtss OCS. ThisinalProgrammatic EIS refers to this as the
stressor index

Table 210. Stressor index data source

Stressor Data Source(s) Halpern Layer(s) Used

Ocean acidification
CLIMATE CHANGE Halpern 22: Ise“\:;?‘;; ;emperat“re
Ultraviolet radiation
EXISTING OIL & GAS BOEM and Halper| Oil rigs
VESSEL TRAFFIC Halpern ﬁ:\‘/‘gg'\:‘gspecies
COASTAL DEVELOPMENT Halpern Bgﬁftp*;m%”n'mpad
Artisanal fishing
Demersal destructive fishing
COMMERCIAL & RECREATIONAL FISH Halpern Demersal nondestructive high bycatch
fishing
Pelagic low bycatch fishing
RECREATIONTURISM BOEM Not represented in the Halpern data
Inorganic pollution
POLLUTION Halpern g‘;&gﬁ?ct ‘;‘;'I'Ittt'iz:
Oceanbased pollution
MARINE MINERAL EXTRACTION BOEM Not represented in the Halpern data
RENEWABLE ENERGY BOEM Not represented in the Halpern data
%4 OTHER FEDERAL ACTIVITIES BOEM Not represented in thédalpern data
Chapter 2: Affected Environment 50 USDOI | BOEM
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Figure 25is a geospatial representation of trends in environmental stressors as assesdetpbyn et

al. (2019) Our purpose in including these data is to give further context for understanding potential
cumulative effects by visually degiing the direction of change in impacts on the environment without
the addition of the2024¢2029Program. The data used to generate this map comes frontHtdpern et
al.(2019RF G fFre@SNBRZ 6KAOK | NB @0mprépresentingdte inpadtof & S| NA& |
selected stressors on a range of marine ecosystems and taking into account stressor intensity and
resource vulnerability. The availabilif annual data affected stressor selection to some degree and
likely affected the pace of change modeled and relative global trendsHalpern et al. (219)data
depicted inFigure 25 represent one assessment of global trends based on a scientific model and are
presented for context. The trends shown in this map portray the modeled pace of change in ocean
environmental conditions.
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i Modeled stressors include commercial demersal destructive,
I:, Planmng Area commercial demersal nondestructive high bycatch, commercial
< = s demersal nondestructive low bycatch pelagic high bycatch,
Annual change in cumulative human impact (2003-2013) pelagic low bycatch, art nutrient ~ organic
chemical pollution, direct numan light, sea surface temperature,
Example of model from Halpern et al. 2019 ocean acidification, and sea level rise
Data source:
|- Pace of change of impacts is decreasing Melanie Frazier Recent pace of change
The maritime boundaries and limits shown hereon. in human impact on the world's ocean
& as well as the divisions between planning areas, Cumulative impacts. Knowledge Network
|:| Pace of Change of |mpaC'S Steady are for initial planning purposes only and do not for Biocomplexity. doi:10.5063/F12B8WBS
. e ) necessarily reflect the full extent of U_S. sovereign
- Pace of change of impacts is increasing rights under intemational and domestic law.

Figure 25. Pace bchange of nomprogram impacts from 20082013
SourceHalpern et al. (2019)
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243 |IPFs

IPFsare2024c2029Program activities or processes that could cainggacts on resourced éble 211).
Likethe stressors described above, IPFs asdmess resources. To clearly delineate the two categories

for analysis, thiginalProgrammatic EIS uses the term stressor only for activities not associated with the
2024¢2029Program. IPFs result specifically frafR4c2029Program activities. IPFs are labeled with
BLUE CAPITAL LETT&wEnhumbers in this document for easy identificat The potential impacts on
resources from these IPFs are discussesiiction 4.1

Table 211. General descriptions of IPFs associated with OCS oil and gas activities und202#de
2029Program

Note: Some of the terms used in this table are definethenglossaryAppendixL). Where appropriate, the descriptions discuss
associated regulationd\ppendix H and mitigationsAppendix F.

IPF or Type Description

NOISE See descriptions below of specific types.

There are two main types of geophysical surveysm@drine seismic surveys, which
generally cover a large area and are deep penetration and high resolution; and
(2)geohazard surveys conducted using tools such asssige sonars, CHIRP dadittom
profilers, multibeam echosounders, and small airguns to detect archaeological reso
Geophysical Survey or seafloor features that could be problematic for operations. Marine seismic survey
Noise generally use airguns (stainless steel cylinders filled with pressurizediajns
generate a shortduration, highamplitude signal when air is released. These acoustic
impulses are emitted typically at intervals af3® seconds. Airgun noise frequency
ranges from 185,000 Hz, but most of the acoustic energy is < 500 HzA@@endix Bof
this documentBOEM (2014)andBOEM (2017dpr more detalil.

The noise generated by vessels depends largely on vessel size and vessel speed
(McKenna et al. 2013pmall vessels (e.g., crew boats, tugs) are typically quieter but
noise that is higher in frequency @®000 Hz) than larger vessels (e.g., commercial
vessels, cruise ships, supertankers, ieakerg (JiménezArranz et al. 2020)

Vessel Noise

Aircraft noise is caused by engine and transmission operation, as well as the movel
of propellers and rotors through thair. Turbine helicopters have transmissions and
gearboxes that create substantial noise (whining). Airplanes can have either piston
turbine engines in single or mukingine configuration. This noise can be substantial il
air, but penetration of airaft noise into the water is limited because much of the noi
Ad NBTtSOGSR 2 fWichaisobet @. 119D heketore, aaighlffom O S
Aircraft and passing aircraft is more localized in water than it is in air and typically is limited to
Helicopter Noise | frequencies < 1,000 All aircraft are expected to follow Federal Aviation
Administration (FAA) guidance when flying over land, including at a minimum altituc
2,000ft (610 m) over noissensitive areas, such as national parks, national wildlife
refuges, and wildernesgeas(Kaulia 2004)In addition, when flying over marine
mammals, aircraft follow guidelines from National Marine FigreBervice (NMFS) and
the U.S. Fish and Wildlife Serv{€&VSyequiring a minimum altitude of 1,000 ft (305 m
(50CFR Ch. Il § 216.124).
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IPF or Type Description

Drilling noise includes mechanical noise from the drill and support equipment, agswt
noise from dynamic positioning and propulsion systems. Drilling noise contains low
frequency sounds (110,000 Hz); positioning noise is higher in amplitude and lower
frequency (< 1,000 Hz) and can be more directional. Drilling noise can be castiouo
transient, and sound levels depend on the type of drilling rig used, water depth, and
well-coupled the noisgroducing equipment is to the water. Dynamically positioned ¢
ships generally produce the highest levels of underwater noise, fotldwesemi
submersibles; jaclp rigs are the quietest. Production noise is generally low frequen
(< 1,000 Hz) and temporally similar to drillidgnénezArranz et al. 2020)

Drilling and
Production Noise

Pipelines are trenched using plow and jet burial, generating continuous, transient, a
variable sound levels typically 3000 Hz in frequency rangiedwell and Edwards
2004)

Pipeline Trencimg
Noise

Installing offshore platforms and associateftastructure requires dredges, piriving
equipment, barges, and other equipment. Most acoustic energy from pile driving fal
below 1,000 Hz. Construction of onshore ports, dockshaend islands, or caissons ca
create noise from trucks, earthmovimgjuipment, and moréAmaral et al. 2020)

Construction Noise

Platform Removal | Platforms may be removedaly placingexplosives inside platform legs or conductors 15
(includes explosivey 25 ft (4.6 to 7.6 m) below the seafloor. Although the frequency range of explosive

use) charges can be relatively broad, most of the energy is betweeb, 000 H{Urick 1983)
This IPF considers the physical presence of traffic and does not illEMISSIONS
TRAFFIC
produced by these sources.
Aircraft Helicopters transport people to and from offshore platforms. Helicopters generally
maintain a minimum altitude of 70@ (213m) ower the OCS.
Vessels are used for a variety of oil and gas activities, from geophysical surveys in
exploration phase through infrastructure removal in the decommissioning phase.
Vessels Support vessels transport supplies and crews from the shoreiltmgrocation and look

out for sea ice or marine mammals. Barges may transport drill cuttings and spent di
muds to onshore disposal facilities. Oil spill response vessels may operate near offe
structures or near the shore in response to a spilo conduct exercises.

Trucks, cars, and other vehicles operate onshore to mobilize, demobilize, stage, an
Onshore Traffic supply offshore activities, as well as support construction and maintenance of onshi
ports and other facilities.

ROUTINE

DISCHARGES See descriptions below of specific types.

Produced water is the largest individual discharge produced by normal operations.
Produced water is water brought to the surface from arbeiring formation during oil
and ga& extraction(Neff et al. 2011)Small amounts of oil armther chemicals are
routinely discharged in produced water during OCS operations. Produced water
discharges are regulated under National Pollutant Discharge Elimination System (N
permits issued by the USEPA (40 CFR Part 435).

Produced Water

Sanitary and gray water wastes are often treated and either discharged into the see
under the applicable NPDES permit or injected intdoedring formations to enhance oi
production.

Sanitary Waste and
GrayWater

Chapter 2: Affected Environment 53 USDOI | BOEM
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Description

Well Completion
and Enhanced
Recovery Fluids

Debris

Drilling Muds and
Cuttings

Miscellaneous

BOTTOM/LAND
DISTURBANCE

Drilling

OCS Infrastructure
Emplacement

Anchoring

Pipeline Trenching

Onshore
Construction

Routine
Maintenance

Fluids from weltompletion, well stimulation treatments (including hydraulic fracturing
and reservoir flow enhancement techniques can be discharged with produced wate
accordance with NPDES permit requirements. These permits limit toxicity of all effi
and requie monitoring and reporting.

Debris includes trash, tools, or equipment lost overboard, and miscellaneous
components left on the seafloor after decommissioning when removal is not logistic
feasible (more common in deep water). B®Birces marine debris requirements four
in 30 CFR § 250.300.

Drilling muds are used to lubricate and cool drill bits and pipes and maintain well
pressure to prevent loss of well control. Wategsised mud is circulated down altwwv
drill pipe, through the drill bit, and up the annulus between the drill pipe and the
borehole. The mud also carries crushed rock produced by the drill bit to the surface
where these cuttings are removed, and the mud is then recycled back down theltve
primary components ofvater-based muchre fresh or saltwater, barite, clay, caustic
soda, lignite, lignosulfonates, and watsoluble polymers. Both the drilling mud and th
separated cuttings may be discharged to the ocean or barged for onshpesdils
depending on NPDES permit requirements. SyntHeged mud (SBM) may also be us
(Neff et al. 2000and must be disposed of according to NPDES permit requirements.

Miscellaneous discharges from facilities and vessels include deck drainage; desalin
unit brine; and uncontaminated cooling, bilge, fire, and ballast water.

See descriptions below of specific types.

Drilling disurbs the seafloor where the well infrastructure and borehole penetrate an
where mud and drill cuttings are deposited. The highest cutting concentrations are
usually in sediments within 328 ft (100 m) of the platform, but some cuttings may be
found up to 12 mi (2 km) from the discharge poifNeff et al. 200D

Structure emplacement disturbs bottom habitat and temporarily increases organic
material and suspended sediments in nearby water. Diverse biota, including fish an
encrusting algae and invertebrates, maydiracted to the structures or colonize them

Anchors, anchor chains, and cables for vessels or equipment may disturb the seaflc
suspend sediments, and damage habitats or cultural resources. The area and seve
impacts varies with afor size and extent of contact between the cable and seafloor

Pipeline trenching temporarily displaces anestespends seafloor sediments.

OCS activity may require construction of onshore infrastructure, supbrésand
support facilities (repair and maintenance yards, crew services, support sectors),
construction facilities (platform fabrication yards, shipyards and shipbuilding yards,
coating facilities and yards), transportation infrastructure (pipeinailroads), and
processing facilities (natural gas processing, natural gas storage, liquefied natural ¢
[LNG facilities, refineries, petrochemical plants, waste management).

OCS oil and gas infrastructure requires maintenanoaudphout its lifespan, often with
the use of submersibles and other equipment. These maintenance activities may re
disturbance of the seafloor and fauna attached to the underwater infrastructure.

Chapter 2: Affected Environment
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Description

Structure Removal

EMISSIONS

Offshore Facilities

Onshore Facilities

Mobile Sources

[l LIGHTING

Offshore Facilities

Onshore Facties

[k visiBLE
INFRASTRUCTU

Offshore and
Onshore Facilities

[El spPAcEISE
CONFLICTS

Offshore Facilities

Onshore Facilities

ACCIDENTAL
EVENTS
(SECTION 4.6)

Reasonably
Foreseeable
Accidental and
Unauthorized
Events

OCS platforms are removed usinglasives or by cutting structures below the sedime
line. After the structures are severed, trawls retrieve and clean up dislodged materiz
which causes seafloor disturbance and sediment displacement.

See descriptions below specific types.

Offshore oil and gas activities emit air pollutants. Activities that produce emissions
include drilling operations, platform construction and emplacement, platform
operations, and flaring. Emissions may also come frelgase of volatile organic
compounds (VOCSs) through transfers, spills, and fugitive emissions.

Onshore oil and gas support facilities, such as heliports, seaports, and other suppol
facilities, emit air pollutants.

Vesgls, aircraft, and onshore traffic associated with offshore oil and gas activities el
air pollutants.

See descriptions below of specific types.

Platforms, drill rigs, construction equipment, vessels, and other OCS components h
lights that are required for safety and effective working conditions. Navigation lights
must be visible to specified distances to ensure that the facility is visibldnér vessels

and aircraft. Lighting is also associated with submersibles and other equipment use
underwater maintenance activities. Light is also produced by flanwhgsh isthe burning

of waste or excess gas from offshore platforms.

Many onshore facilities have lights for safety and working conditions. These facilitie
include onshore infrastructure described in the onshore construction description of
BOTTOM/LAND DISTURBANCE

See descriptions beloof specific types.

Facilities offshore and onshore may be visible to people or animals (e.g., birds). Vis
varies with distance, infrastructure height, viewer elevation, and weather conditions
(e.g., fog, haze, rain)

See descriptions below of specific types.

Overlapping uses of the OCS (e.g., military and NASA activities, fishing, subsistenc
hunting and harvesting, and renewable energy) may cause spatial or temporal conf
among users.

Overlapping onshore activities (e.g., planning aitithg of onshore facilities, ports,
construction facilities, transportation, and processing facilities) may cause spatial ot
temporal conflicts among users.

See descriptions below of specific types.

Spills of fuel or crude aihayresult from accidents, intentional discharges, weather
events, and collisions.
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2.5 OVERVIEW OF AFFECTED ENVIRONMENT AND ASSOCIATED RESOURCES

This section describes attutes of the affected environment that are common acrossg
all OCS regions. S8ections 2.62.9for regionspecific information.

2.5.1 Physical Environment

The national discussion about the OCS physical environment covers air quality and water Qtadity.
aspects of the physical environment (e.g., topography and currents) are discussed in the regional
descriptions $ections 2.62.9).

¥ AIR QUALITEan be degraded by neanthropogenic sources (e.g., dust or sea salt); however,
human activity is resptsible for most U.S. ambient air pollution, which includes emissions from
industrial and transportation sources, such as power plants, manufacturing, resource extraction,
automobiles, vessels, and aircraft. Air quality tends to be the most degraded iopoétan areas and
near other large sources of air pollutants. Additionally, dry climates and rugged terrain can capture
pollutants, degrading local air qualitifigure 26).

The @Arequires the USEPA to establish National Ambient Air Quality Standad<)S) for criteria
pollutants to provide protection from adverse effects of certain pollutants. There are two sets of
standards. Primary standards protect public health, including the health of sensitive populations, such as
people with asthma, childremand older populations. Secondary standards protect public welfare
(including visibility), the health of animals and plants, and infrastructure. The criteria pollutants are
nitrogen dioxide (Ng), carbon monoxide (CO), sulfur dioxide S0@zone (@), fine(PM:s) and coarse

(PMuy) particulate matter (PM), and lead (Pb). The criteria pollutants released by OCS sources include
NG, CO, S§PMs, and PMo. Nitrogen oxides (N and VOCs are released by OCS sources and may
form Qs through photochemical reaiins. Deposition of NCand S@may harm plants, including

agriculture, as well as degrade infrastructure FEIWATER QUALITY

When an area does not meet the NAAQS for a criteria pollutant, the USEPA designates
the location as a nonattainment area, artdcter requirements apply.

Although most of the U.S. is in attainment, some coastal areas adjacent to or near the OCS are currently

in nonattainment for the types of pollutants that may be emitted from future oil and gas activity,

specifically S® PM, aad & (USEPA 2018(Figure 26). However, the atmosphere above the OCS is
RSFAYSR o0& ! {9t! & adzyOtlaaArFTAiloftSde ¢KS | {9t! R
classified on the basis of available information as meeting or not meeting the national primary or

secondary YOASY G | ANJ ljdzl £ AG@ (USEPAYREINR F2NJ GKS L2t tdzii|y

Chapter 2: Affected Environment 56 USDOI | BOEM



2024-2029 National OCS Oil and Gas Leasing Program Final Programmatic Environmental Impact Statement

Moosehorn § Roosevelt
Campobello

‘CANADA B O E M

Bureau of Ocean Energy
Management E

Acadia
RUSSIA CANADA

Fairbanks

CANADA
Redwood

g
72 Tuxedni

Simeonof

0 250 500 1,000
Miles

e ilometers

0 250 500 1,000

/ { Swanquarter
‘ Evangeline Bradwell

M \/ ‘ ‘ Bay i Cape Romain

For Southern
California Map
See Figure 2-5 o

St. Marks

Chassahowitzka

MEXICO ‘
N vl | THE BAHAMAS
io 65 130 260 las =
SO Kilometers. SO Klometers
050100 200 300 400 9.5100/200/200 400

The maritime boundaries and limits shown hereon,
as well as the divisions between planning areas,
are for initial planning purposes only and do not

- SO, Nonattainment Area - Class | Area necessarily reflect the full extent of U.S. sovereign
rights under international and domestic law.
" O;Nonattainment Area D BOEM Air Quality Jurisdiction

- PM Nonattainment Area l:l Planning Area

Figure 26. National air quality
Labels only denote hartb-see Class | and nonattainment areas.

Chapter 2: Affected Environment 57 USDOI | BOEM



2024-2029 National OCS Oil and Gas Leasing Program Final Programmatic Environmental Impact Statement

Class | areas are defined in the CAA Amendments of 1977 as Federal land with special air quality
protections, including visibility. Ambient concentrations of cragubllutants are more strictly regulated

for Class | areas than for Class Il areas, which comprise the remainder of the country. New emissions
near Class | areas receive additional scrutiny from the responsible Federal land mitsigsret al.

2010) There are many Clakareas near the OGBWS 2013a; NPS 2018a; USFS ZBif)re 26).

Other protections are provideth some Federal landkrough legislation, such as the National Park

Servie Organic Act. BOEM will, as appropriate, consider and evaluate potential impacts in these areas
and associated mitigation measures to avoid or minimize such impacts in subsequent OCS leasing phases
and NEPA documents.

{2YS h/{ I NBI a Tisdiction adzyare Eeiylated t0 frateCt ®CSLaizilinlity. Facilities
GAUKAY HWp YA onn 1YO0 2F F+ adGrGSQa &aSFél NR 02dzy R NJ
and local requirements. However, air emissions for oil and gas facilities in the @&t\H87.5W and
2FTAK2NBE 2F (GKS b2NIK {f2L)S . 2NRdARgueR6y> Flff dzyR:
Sectionp 6 6oy 2F GKS h/{ [FYR& ! OG0 NBI|dzZANBa O2YLI Al Y
authorized under [the OCS Lands A&t]J3Y A FA Ol yif & | FFSOG GKS | ANJ ljdzl A
BOEM regulates emissions to prevent onshore impacts rather than to prevent exceedance of the NAAQS

over the OCS.

Air quality is generally expected to improve as states come into compliaticeheiNAAQS and reduce
concentrations of criteria pollutants in nonattainment areas. States continue to address their air quality
challenges through State Implementation Plans, even as the standards have become increasingly stricter
since the NAAQSwera NE G A YL SYSY(GSR® C2NJ AyaidlyoOoSs /It AF2NYy
lower emissions on mobile sources to be phased in by 2051 to addressaR¥Q nonattainment

areas across the sta{€alifornia Air Resources Board 2017)

Clean water is essential for human and environmental health. The primary factors that influence

¥ WATER QUALI®Ye temperature, salinity, dissolved oxygen, chlorophyll content, nutrients, pH
(acidity or alkalinity), pathogens, transparency (e.g., turbidity), and contaminant concentrations (e.g.,
heavy metals and hydrocarbons). Point and 4paint discharges of meta and organic compounds may
degrade water quality, as may contaminants in sediment if resuspended into the water by
anthropogenic activities, storms, or other events. USEPA issues NPDES permits (40 CFR Part 435) to
regulate the discharge of pollutants fropoint sources. These permits generally allow facilities or a
group of facilities to discharge a specified amount of pollutants under certain conditions; any discharges
greater than those permitted are considered a violatiBollutants discharged Iships at seaare

regulated by thdnternational Convention for the Prevention of Pollution from Shepsl enforcement
iscarried out by the USCG aather law enforcement agencies.

Water quality can be challenging to evaluate given the many factors that can influence it and given the
expansive crosboundary nature of water bodies. Thational Coastal Condition Report(NSEPA
2012)evaluated U.S. water quality based on five indices: water quality, sediment quality, benthic
community condition, coastal habitat, and fish tissue contaminants. A good, fair, or pauy betsed on

a weighted average of the index scores was then assigned for each coastal region of the U.S., as well as
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nationally.Sections 2.62.9report this rating where available. Areas with fair or poor ratings are of
concern for their potential impactsn human and ecosystem health. These areas are often considered
for additional monitoring efforts, have limits placed on activities that may contribute contaminants, or
are undergoing remediation efforts to improve the water quality.

2.5.2 Pelagic Environment

The pelagic environment comprises the opecean water column from the surface to the sea floor.
More than 72% of the OCS is offshore in waters more than 656 ft (200 m) deep, with an average depth
of 8,140 ft (2,481 m).

The pelagic environment can be digdlinto three zones based on water depth and light penetration:
sunlight (epipelagic) zone, twilight (mesopelagic) zone, and midnight (bathypelagicFagumre 7).

PELAGIC ZONES , B

Not to scale 2 - ~No—

Sunlight Zone LS

(Epipelagic) @ A
—
S Sea Turtle Tuna ! “ 1

Salmon Phytoplankton ’ Humpback Whale

ss6nt | Twilight Zone
(200m) | (Mesopelagic)

Viper Fish

32801t | Midnight Zone
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( g8 gic) Jellyfish

Sperm Whale

Gulper Eel

BERPER
(4,000 m) Giant Squid Elephant
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Tripod Fish

Dumbo Rattail Fish
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Figure 27. Vertical habitat zones of the opencean pelagic environment: sunlight ne, twilight zone,
and midnight zone

The sunlight zondl{e waters that extend from the surface to 656 ft [201)) is where marine life is
most concentrated. At these depths, there is enough sunlight for primary production by phytoplankton
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through photosythesis. Virtually all organic matter in the oceans originates here, though large rivers
can also deliver considerable amounts to some coastal areas. Below the sunlight zone is the twilight
zone, which extends from 656 to 3,280 ft (200 to 1,000 m). Iretimie, sunlight disappears in the water,
temperatures rapidly decrease, and many resident organisms are bioluminescent (can create light).
Many animals in the twilight zone undergo daily migrations to shallower waters to feed, providing a
pathway for surfae production to reach deeper waters. The midnight zone extends from 3,280 to
13,123 ft (1,000 to 4,000 m) and is the largest habitat on the planet. It consists of cold, dark waters that
are populated by animals adapted to those conditions.

Photosynthesizig plankton (phytoplankton) form the base of marine food webs and|are
essential elements ¢i& PELAGIC COMMUNITIM&rine primary productivity is a tern
used to describe the rate at which phytoplankton produce biomass. Estimates for
marine primary produtivity in the various BOEM ecoregions are available in the
Proposed Prograrand thePFP

—4

Microscopic zooplankton consume phytoplankton and are then consumed by larger zooplankton and
small fish. The food web continues up to apegdators, which include seals, whales, birds, sharks, and
other large fish. Some larger herbivoresuch as sea turtles, manatees, and sometfiged directly on
marine vegetation and phytoplankton. Changes in composition and concentrations of plankton may
impact the food web. The distribution and abundance of a number of plankton species can serve as
indicators of environmental change because of their dependence on ocean currents, rapid population
response to changing conditions, and short ¢ifeles(Beaugrand et al. 2015; Richardson 2008)

Many[fl MARINE MAMMAL fhhabit the pelagic environment, and some of them migrate vast
distances across the globe. Baleen whales are the largest animals on the planet, though they primarily
feed on smder prey. Toothed whales and dolphins feed[@aFISHand other prey. Although some

marine mammals are seraiquatic (e.g., seals and polar bears), spending time in the water and on land,
they do spend considerable amounts of time in the open ocean ircbed food. Most marine

mammals feed in the sunlight or twilight zones, although some species, like sperm whales and northern
elephant seals, can feed into the midnight zone. After hatcffgSEA TURTLEEend their lives at

sea; only females return tand to nest. Each OCS region supports resident and seasonetsidant
species of migrator[g§] BIRDSMany birds utilize pelagic habitats, feeding on schools offish
zooplankton in the sunlight zone. High densities of seabirds can be found massaciated with
shelfbreak systems and submerged shallow banks, similar to areas where marine mammals and sea
turtles forage.

(¥ FISH & ESSENTIAL FISH HARifRA6und throughout the pelagic environment. Most fish species
targeted by[fEl] COMMERCIA& RECREATIONAL FISHEiRHaBIt the sunlight zone, though some
species like swordfish and tunas can feed and reside in the twilight zone.
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2.5.3 Benthic Environment

Benthic (seafloor) environments are generally classified by geomorphological features saoy@sse
seamounts (i.e., underwater mountains), and shoats by structureforming organisms such as corals,
oysters, and clams. Substrates (surfaces in or on which organisms can grow) on the OCS vary from fine
particle silts and clays to larger grain ssamds, cobble, and exposed bedrdg. MARINE BENTHIC
COMMUNITIEA&re rich in invertebrates (e.g., sea urchins, clams, crabs) that may burrow into the
substrate, attach to hard substrate like rocks, or move around on the seafloor. faR{SHand
COMMERCIAL & RECREATIONAL FISHiER#sSociated with benthic environments. Hard bottom
habitats (also called live bottom) refer to benthic environments characterized by hard substrates such as
corals, shells, or rock. BOEM typically requires operatoesoid hard bottom habitats and other

sensitive seafloor features, such as chemosynthetic communhigggndix F.

2.5.4 Coastal Environment

COASTAL & ESTUARINE HABIlin&lt@e barrier and deltaic islands, estuaries, coastal wetlands,
beaches, and rocky shores. Wave, wind, and tidal energy are dynamic forces that affect the shape of
coastlines and the organisms that live the@nastal estuaries and wetlands have frestevand marine
components that support mamesident and migratory species, including invertebra@FISHand
BIRDSSubsistence wildlife, such as caribou, depend on coastal habitats as well. These habitats
support a valuablGEE RECREATION & TRISMindustry.

Many species, both aquatic and terrestrial, depend on the coast for reproduction, foraging, and resting.
Various coastal areas are important nursery habitats for many species of iy Hhat migrate to
offshore areas once they readldulthood. Sandy beaches are important habitatfrSEA TURTLES,
which lay their eggs in the san@oastal vegetation buffers against storms and waves, prevents erosion,
provides food and shelter for fish and shellfish, provides nesting and foragighfar birds, and

improves water quality by filtering pollutants and nutrients from terrestrial run8#miaquatic

MARINE MAMMAL fike seals, sea lions, and polar bears spend time both in water and on land and
are therefore highly dependent on cstal habitats.

Shallow estuaries provide overwintering habitat for millions of migratory waterfowl, important foraging
sites for manyz¥ BIRDSnigrating to or from other continents, and a yearlong home to many marine
birds(Burger et al. 1997Flyways are welllescribedmigratoryroutes thatbirds travelbetween

wintering grounds and summer nesting grounds, often covering hundreds to thousands of miles
Resident coastal birds may frequent beaches, marshes, and islands, while migratory seabirds and sea
ducks may oly return to land to nest.
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2.5.5 Human Environment

Understanding how marine resources and the human environment are interconnected is important to
informed ocearuse decisiormaking. Marine and coastal resources play a significant role in generating
incomeandS YLJ 28 YSyid |yR SYNAROKAYy3 LIS2L) SQa tA@Saod

Theocean economygomprises businesses dependent on ocean resources and includes six economic
sectors: living resources (e.g., seafood), marine construction, marine transportation, offshore resource
extraction (e.g oil and gas activities), ship and boat building, BESRECREATION & TOURISM

In 2018, 40% of the U.S. population (or 128 million people) lived in coastal shoreline
counties(NOAA P21a) Many more people rely on coastal and marine resources for
food, tourism, industry, and other resources. Annually, coastal counties contribute more
than $9.5 trillion in goods and services, employ 58.3 million people, and pay $3.8 ttillion
in wages (NOAA 2021a)This large coastal population depends on natural resources for

food, health, economic security, cultural benefits, and recreation.

Overall, in 209, all sixsectors of the ocean economy accounted fds @iillion employees and &

billion in gross domestic product (GDP). The marine economy supports 162,000 individual business
establishments paying out $@4nillion in wages. Employment in the ocean economyasving faster

than the national average employment growth, and employs more than the combined crop production,
telecommunication, and building sectoffdOAA and Office for Coastal Management 2021; 2022)

Ocean economy employmeand GDP display some differences among the sectors. For example,
RECREATION & TOURBiigports millions of partime and entrylevel jobs and contributes the
most to GDRNOAA and Office for Coastal Management 20B@wever, the contributions of this
industry to the GDP may seem smaller than expected becaugesnaxre generally low. The opposite is
true for the offshore mineral extraction sector, which pays the highest wage per emp(by@&A and
Office for Coastal Management 2019hb) 2018, even though the offshore mineral extraction sector
accounted for only 3% of the total employment in the ocean econatropntributed 28% to the ocean
SO2 vy 2 Y &(RGBAA Brsl Dffice for Coastal Management 2018ye information on employent,
income, and revenues related to OCS oil and gas activities can be foBadtions 2.5.6 and 2.5.7

COMMERCIAL FISHER#f€&rs to the industry associated with the process of catching and
marketing fish and shellfish for sale. It refers to amcudes fisheries resources, fishermen, and related
businesse$Blackhart et al. 20065l RECREATIONAL FISHERFES to the industry associated with
harvesting fish for personal use, sport, and challenge (e.g., as opposed to profit). Recreational fishing
does not include sale, barter, or trade of all or part of the cdRlackhart et al. 2006Commercial and
recreational fishing is distinguished from subsistence fishing, in which the fish caught are shared and
consumed directly by the families and kin of the fishers rather than being sold at markeerihe t
"ceremonial and subsistence" refers to a harvest category specific to Native American and Alaska Native
peoples representing fishing rights granted by tre@lackhart et al. 2006)'he NMFS works in

partnership with the regional fishery management councils, interstate marine fishery commissions, and
states to ensure U.S. fisheries are sustainably managed.
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On a national scal{f¥{ COMMERCIAL & RECRENRDFISHERIEgether generated $58 billion in
sales (without imports) and supported 1.7 million jobs in 2(NBIFS 2021b)able 212 summarizes
the most recently available fisheries economic information broken out by sector and OCS region.

Table 212. Summary of commercial and recreational fisles economics by OCS regiom2018

Commercial (without imports)

OCS Region Landings Revenue Income
Alaska $1.8 billion $1.9 billion $4.4 billion 53,488
Pacific (excluding HI) $636 million $1.2 billion $2.9 billion 39,727
GOM $890 million $1.7 billion $4.8billion 76,759
Atlantic $2 billion $3.1 billion $8.8 billion 153,669
Recreational
OCS Region Fishing Effort*
Alaska 773,700 days $195 million $539 million 5,360
Pacific (excluding HI) 4.2 million trips $1.4 billion $3.8billion 29,498
GOM 56 million trips $5.2 billion $14.7 billion 128,884
Atlantic 129.2 million trips $6.7 billion $17.7 billion 153,915
*Alaska recreational fishing effort is measured in number of days fished; in other regions, fishing efiegsisre as number of
fishing trips.

SourceNMFS (2021b)

¥¥ ARCHAEOLOGICAL & CULTURAL RESG&JatC@&@rarching category that includes any material

remains or evidence of human life or activities that connect us to the $Bisé cultural resources

addressed in this category are considesgghificant under the NHPA if they meet the criteria of

significance and integrity for eligibility on the National Register of Historic Places (National Register) as

defined in 36CFR § 60.4. Archaeologibbb & 2 dzZNOS& | NB alyeée YIFGSNAREFE NBYFA
that are at least 50 years of age and thaNB 2 F | NOKI S 2 CRREBIDNGS). Ay 1 SNBaAG ¢ ¢

Shipwrecks located on the O@&e an archaeological resource of importance. BOEM maintains regional
databases of reported shipwrecks, including those found through oil and gas industry andfBqaiekl
sdzZNpSead . aSR 2y .h9aQa Fylfeaira YR Y2NB GKFy on
archaeological resources on the OCS, it is estimated that thousands of undiscovered shipwrecks are

located on or under the OCS seafloor. Because of limited historfoaiation on the paths taken by

ships or how they were lost (e.g., fire, storm, war), it is impossible to predict reliably where a shipwreck

may be located.

Submerged preontact period (before notindigenous contact was made with the inhabitants aof th
North America continent) and posbntact sites may be found on the OCS. Submergeaanéact

9 Seem CULTURTer resources and activities that important for thelture of communities and groups of people in the
present.
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period sites are archaeological sites that were once terrestrial areas when sea level was much lower
than today (i.e., during the last ice age or glacial maxin These sites are extremely difficult to find,
even using current survey technologies.

h9aQa adaNIWSeé 3IdZARStAYSa F2NJ aKALWNBOl A& 2NJ 20 KSNJI
current scientific standards, and future surveys may be used tadaesidual, or relict, landforms that
were formerly suitable for human habitation and remain accessible in the present landscape. BOEM has
developed models of paleocoastlines and areas offshore where there is a greater potential for the
presence of submged precontact period sites. Protection of archaeological sites depends on
accurately locating a resource and implementing appropriate mitigations, such as buffer zones, to
ensure that BOEMuthorized activities do not disturb archaeological resources.

Onshore cultural resources, such as archaeological sites and historic properties, are found in all
SO2NBIA2yad | KAAG2NRAO LINPLISNIE& Aa RSTFAYSR Fa | al
object included in, or eligible for inclusiam, the National Register, including artifacts, records, and
YIEOGSNRAEFE NBYFAYyAa NBfFG§SR U.2C. 5 83008K8). MraditibhBl cafurkli € 2 NJ NS
properties, historic landscapes, and national historic landmarks are also terms that deststimre

cultural resourcegFWS 2019)These resources are under the jurisdiction of Federal or state land

management agencies and include paed postcontact sites. Exampseof cultural resources that are
SALISOAlLfte LISNIAYSYydG G2 .h9aQa OGAGAGASE Ay Of dzRS
weirs, houses, and other built structures that have viewsheds or other associations with the sea.

Traditional Culral Property is a term describing a site that is eligible for listing on the National Register

based on its associations with the cultural practices, traditions, beliefs, lifeways, arts, crafts, or social
institutions of a living communitgParker and King 1992)

LAND USEonsiderations exist within planning processo determine how to use lands to support
various needs, such as residential, commercial, or industrial development; recreational activity;
conservation; and agricultural production. Coastal land use planning must consider infrastructure, such
as portsneeded to support ocean use, in addition to purely ldraded needs. Coastal areas have

unique factors that impact land use decisions because of distinctive environmental characteristics (e.qg.,
wetlands, estuaries, barrier islands, salt marshes, interidas) and human activities that take place

on or near the ocean. People often determine that these coastal areas should be protected to preserve
them for future generations; for example, many state and national parks and wildlife preservation areas
havebeen established on lands near or on the coast influencing coastal land use considerations. Overall,
land use planning and decisiomaking is an important consideration for the onshore industries that
support oil and gas activities on the OCS, as decisietesmine where infrastructure can be built.

All coastal states except Alaska participate in the national Coastal Zone Management (CZM) Program
and have taken various approaches to managing their coastal lands. The CZM Program is a voluntary
partnership ketween the Federal Government and the U.S. coastal and Great Lakes states and territories
authorized by the CZMA of 1972 to address coastal issues. Key elements of the program include
protecting natural resources, managing development in high hazard agiedsg development priority

to coastaldependent uses, providing public access for recreation, and coordinating state and Federal
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FOUA2yad C2NJ Y2NB Ay T2 NMwiboembovEyastalbr@daQanenienba 6 2 NJ =
Act/.

Oil and gas development and production play important roles in determining land use in many
communities near the OCS, particularly in the Western and Central GOM Planning Areaseliand us
Southern California, Cook Inlet, and Beaufort Sea Planning Areas is also impacted by oil and gas
activities, buton a more limited scale. Some land is used as staging areas for offshore operations and
deployment areas for exploration and production equipment, personnel, and supplies used for oil and
gas operations on the OCS. There are 13 major infrastructure categalaéed to offshore oil and gas
operations each of which occupies land. These categories include platform fabrication yards; shipyards
and shipbuilding yards; port facilities; support and transport facilities; waste management facilities;
pipelines; pi coating yards; LNG facilities; natural gas processing facilities; natural gas storage facilities;
refineries; petrochemical plants; and electric power infrastruct{Pesmukes 20115upport sectoralso

may utilize land to conduct activities or administer these businesses; these sectors include drilling
contractors; underwater contractors (diving); mud, drilliagd lubricants; air transport; water

transport; geophysical services; dredging; catering; workover services; and environmental consulting
and mitigation(Dismukes 2010)he use of facilities currently located in these areas, as well as trends in
new facility developmentjkelywill depend on the level of activity in offsre drilling. In many cases,

land used for oil and gas purposes serves both B@#tklorized activities on the OCS and state
authorized activities closer to shore, as well as taaded activities.

[¥E CULTURIS a socialized pattern of behaviorand urdédéf Y RAYy 32X KA OK OFy KSt LI F
LJ I @é&nter for AdvanceResearch on Language Acquisition 2€@14)L G A a GKS aasSd 27F |
beliefs, and behaviors shared by a group of people, but different for each individual, communicated

FTNRY 2y S 3Sy S NMasurofo 1698)Fail fuiPoses Bfihis analysis, culture includes

major industries and exports, places, and ways of life closelydiéahds, waters, and natural resources

(including a subsistence way of life). Other ethnographic aspects of culture considered in this analysis

include customs, values or beliefs, and language or dialect.

The traditional aspects of the sociocultural @onment are well established and are not likely to

change in the foreseeable future. Subsistence activities are widely practiced throughout the U.S. The

most common subsistence activities are hunting, gathering, and fishing, and they vary by region.

Subsstence harvest can be done solely for dietary needs, or it can also fulfill sharing traditions, kinship,

and the passing of knowledge to younger generatigtafinas et al. 2015)mpacts on the culture of a

IABSY O2YYdzyAil e @FNEB o0& NBIA2Y ITribdlOeadSuEning ffeld in2 NJ LI |
March 2021, convened 70 distintiibal representatives from at least 53 differefribal nations from

across the coasts. THeibalOcean Summit enabled a mutual exchange of information and learning to

improve working relationships @meaningful governmenitn-government consultationsand facilitate

consideration and avoidance of potential impacts going forward.

The relationship between culture and environmental justice is discussed in more detail under
¥ VULNERABLE COASTAL COMNMIESI
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¥ VULNERABLE COASTAL COMMUNdfiéHtstorically marginalized communities, as definedERy

EO 12898 establishes Federal agency responsibilities for environmental justice, and EO 13175
establishes Federal agency responsibilities for consultation and coordination with Trrithah
governmentsBOEM uses th2016 Promising Practices fanvironmental Justice Methodologies in

NEPA ReviewWBIEPA Committee and Federal Interagency Working Group on Environmental Justice
2016)as guidance for conducting environmental justice analyses and identifying affected minority and
low-income populations. BOERpplies sound science and methodologies to both identify vulnerable
communities and assess the potential impacts they may experience as a result ofdR@ekized
activities.At the time of writingthis FinalProgrammatic E|$he environmental justiceahdscapewithin

the Federal Government continues tapidly evolveEO14096 WS GA (I t AT Ay 3 hdzNJ bl GA2Yy.
to Environmental Justice for Adigned April 21, 202®uilds upon EO 12898/ complemeningand
deeperingongoing environmental justic&ork. Guidance from th&€EQn implementing the new E@3
forthcoming and will be incorporated to the extent practicable istdosequent NEPA reviews feases
scheduled under the 2@22029Program.

BOEM is currently developing methodologies and Ipeattices to improve upon current methods used

to assess impacts toand more effectively engage withvulnerable communitiest both the national
leveland regionspecific scaled.he development of the National Program is a planning process to
identify a €hedule of OCS oil and gas leases over ayfiee period, and the ®grammaticElS is

intended to inform nationalevel planning. The scope of the decision for the National Program affects
the level of analysis of environmental justice impacts because@mmental justice issues are highly
localized and are often community speciB8®OEM is committed to advancing meaningful engagement
with communities that may potentially be impacted by oil and gas activities. The Boaeefully

considers how engagemeniith vulnerable coastal communities can be meaningful and can best inform
020K O02YYdzyAGAS& YR . h9aQa LX I yyAyIintialdbde 0Sa3Sa o
discussions of potential impacts and commusiitformed mitigation measures. Additional awess for
BOEM, communities, and other organizations working on environmental justice to build relationships
and engage on environmental justice issaesavailable througtthe BOEM website at
www.boem.gov/environment/getinvolved

Environmental justice considerations would be includedNEPAanalysiprepared at theregional lease

sale and subsequent stagesdwould considercommunity, county, and statkevelinformationin

coastal areas adjacent the applicableplanningarea(s).BOEM does not have projespecific

information for a lease sale, so assessment of potential impacts at this stage relies on assumed scenarios
of potential types and levels of activity that could result from a lease sale. However, the planning period
associated with regional lease sales allows time for communities to provide regional an\etal

input, including on concernglated to environmenrdl justice

This analysis uses thidSEPA (2021bgfinition of minority population, which includes individuals
ARSYUGATASR Ay (KS-NIWSO ¢/KAiESdza yIrRa yyRRials Whbdaieyr ITA0E 60 A @
American Indian or Alaskan Native; Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic).
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The fabric of vulnerable coastal communities can be complex and varies by OCS region, ecoregion, or
planning area. Environmental jusg issues encompass a broad range of impacts on the natural or
physical environment and interrelated social, cultural, and economic effects. This analysis examines the
composition of the affected area to determine whether minority populations -ie@omepopulations,

or American Indiafribes and Alaska Native peoples are present in each of the regions and planning
areas. If so, the analysis considers whether the potential activity may cause disproportionately high and
adverse human health or environmengffects. The analysis considers the interrelated cultural, social,
occupational, historical, economiand health-relatedfactors that may amplify the natural and physical
environmental effects of the proposed activities. Due to the close, interconnewade of these

factors, vulnerable coastal communities J3E CULTUR&ddress different aspects of the same topic

and are sometimes discussed together.

BOEM recognizes vulnerable coastal communitiagexperiencea complex set of environmental,
social and economic factorthat interact to contribute to varying health outcomes within communities.
Severalesources and indices are available from Federal agencies responsible for collecting and
interpreting data on human health. Ti@enters for DiseasgontrolEnvironmental Justice Ind&¥s a
national, placebased tool designed to measure the cumulative impacts of environmental burden and
human health. Thervironmental Justice Indecan identify and map areas most at risk for thealih
impacts of environmental burden by providing indicators of social vulnerability (e.g., socioeconomic
status, housing characteristics), environmental burden (e.qg., air pollution, hazardous and toxic sites), and
health vulnerability (prexistingchronic disease burdeny® t | Qa 9 taH ashiBdiges
environmental healtkrelated indicatorssuch as air pollutioand proximity to hazardous siteé\s
appropriate and practicabl8OEMmayemploy these and other tools to support assessments
environmental justice impacts for lease sales and later stages.

RECREATION & TOUR&Mivities are an important economic driver for coastal counties due to

the number of visitors who spend substantial amounts of money in coastal areas as they enjoy ocean
basal attractions and recreational activities. Common recreational activities vary slightly by OCS region
based on oceanography and geography, but all regions include activities such agbizagtwildlife

viewing, fishing, hiking, hunting, camping, boatisajling, diving, sightseeing, and commercial cruises.
Many of the coastal and ocean amenities that attract visitors are free, generating no direct employment,
wages, or GDP. However, the recreation and tourism sector of the ocean economy, which depends on
these free coastal attractions, employs more people and generates more GDP than any otheofsector
the ocean econom{NOAA and Office for Coastal Management 2022)

On a national scale, the recreation and tourism sector generated $143.2 billion in GDP and $65.6 billion
in wages, and supported over 2.5 million job2018(NMFS 2018c; NOAA 20168able 213

summarizes economic information for the recreation and tourism sector by OCS region for activities
related to the ocean economy.

10www.atsdr.cdc.gov/placeandhealth/eji/index. html#:~:text=The%20Environmental%20Justice%20Index%20uses%20data%20
from%20the,environmental%?20injustice%200n%20health%20for%20every%20census%20tract
1 www.epa.gov/ejscreen
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Table 213. Contribution of the recreation and tourism sector to the ocean economy by OCS region in

2018

OCS Region #Establishments
Alaska $1.2 billion $581.1 million 1,699 23,192
Pacific $33.5 billion $15.8 billion 29,128 553,426
GOM $16.2 billion $7.9 billion 16,841 353,298
Atlantic $71.2 billion $32 billion 68,410 1,172,811

Notes: Dollar amounts for GDP and wages are rounded and represent estimates.

SourcesNOAA and Office for Coastal Management (20R1MFS (2018c)

The contribution of the recreation and tourism sectorthe economy, including jobs and GDP

supported by this sector, may be affected by ecosystem health, water quality, and associated aesthetics
(NOAA and Office for Coastal Management 2018k tourism industry may also benefit local residents

by increasing property values, especially near destination locations, and providing community services
from tax revenuegDean Runyan Associates 2017l)e annual economic contribution from coastal

tourism has increased steadily over recent years, and this trend is expected to cofiditdeev et al.

2016) Although recreation and tourism also & connection to ecosystems and culture, the sector is
generally discussed in this document as an industry in the context of its market value.

2.5.6 Employment and Income

Employment and income associated with @€lated oil and gas activities are relevant ciolesations

when determining the size, timing, and location of leasing. In this document, these economic aspects of
the human environment are not analyzed as a resource in the discussions about the affected
environment and environmental consequence<ihagers 2 and 4 Instead, employment and income

are discussed separately because potential effects are more closely linked to oil and gas markets and
other economic drivers than to IPFs directly resulting from oil and gas activities.

The oil and gas industgxists within the global economy, and this sector is particularly influenced by

market forces such as volatile prices, fluctuating supply and demand, changing costs in production,

evolving technologies, government regulation, and geopolitics. These &ed faictors ultimately

impact employment and income patterns by influencing how much profit a project will generate and

where a company conducts busineBgure 28A y Of dzZRSa . h9aQad SadAYl iSa 27F
induced employment from O@8latedoil and gas activities in fiscal year 2020he GOM Region is the
predominant area of the U.S. offshore oil and gas industry, with the most jobs generated in Texas and
Louisiana. BOEM estimates that Texas supported 62,606 jobs and Louisiana supp@6d@is

duringfiscal year Y 2020. However, the nature of the offshore oil and gas industry is such that many

2 hogaQa SadGAYF(diSa 2F RANBOG SyLXz2eyvYSyid NBLINBaSyld (GKS 220a ONJ
related activities or purchasgmtentially resuliing from the 2024;2029Program.Indirect employmenis created as the initial

spending ripples through the economy, ainduced employmeris the result of employee households spending the income

received from both direct and indirect employment. Therefore, employment includes all jobs throughout the economy that

would be created or sustained by projeellated activities resulting from leawy, regardless of the nature of the work or the

way the jobs are classified by government statistical agencies. Given the extensive and varied equipment, goods, and services

required for oil and gas activities, most of the total employment generated I @@jects is reported under other sectors.
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of those who work on rigs and platforms commute long distances, and there are companies in every U.S.
state that provide supporting goods asdrvices. These dynamics highlight the widespread implications

of offshore activities and the importance of the oil and gas sector to the national economy. The
employment estimates for FY 2020 were significantly lower than previous years due to the global
economic shock related to the COVID pandemic, but other general trends in employment (e.qg.,

income) remained similar to previous years.

Potential effects to employment and income depend on aspacific factors, such as population size,
employment rate and income level. One important factor is whether there are existing onshore oil and
gas infrastructure and support industries to facilitate development and production. An increase or
decrease in need for these onshore components could alter the cuemariomic and demographic
baseline of an area. Therefore, it is important to consider whether the proposed lease sales would result
in noticeably more or less need for new infrastructure or supporting goods, services, and labor. For
example, new projects &m future lease sales in the Western and Central GOM Planning Areas would
provide continued work for the existing workforce rather than create new jobs. In areas without existing
infrastructure, new construction or support activities are likely to resulidditional jobs for current
residents or to attract new residents to the area. Other aspects of communities or households may also
be important considerations and influence socioeconomic effects, such as the employment pattern of
the industry or alternag sources of income. For example, some oil and gas industry employees work
seasonally in multiple geographic locations or spend part of the year working in another industry (e.qg.,
fishing). The baseline of the economic aspects of the affected environniktewcharacterized and
evaluated in more detail in subsequent regional environmental analyses.
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Figure 28. Estimated U.S. employment associated with Ofefated oil and gas activities (FY 2020)
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2.5.7 Leasing Revenues

The Federal Government collects revenues from oil and gas leasing and production on the OCS through
bonus bids, royalties, and rents from lessees; thesenues totaled $%.billion in FY 201,33.7 billion

in FY 2020, $4.1 billion in FY 2021, and $6.5 billion in FMQOER 2020 he U.S. Department of the
Treasury retains a largeogtion of OCS revenues, while other portions are deposited into the Historic
Preservation Fund and Land and Water Conservation Fund, shared with states through the Section 8(g)
provision of the OCS Lands Act (as amended), or shared with states throughltted Mexico Energy
Security Act (GOMESA), which authorized revenue sharing in 2006.

Section 8(g) of the OCS Lands Act, as amended, requires that 27% of the revenues for Federal lease
0f2014a4 6AUKAY o YYA opdc | Y0 wihhhelstateitd doripgrlate fat S | ¢ | NR
oil and gas reservoirs that may be underlying both the OCS and submerged state tidelands. GOMESA
allocates specific percentages of OCS revenues to Gulf producing states (Texas, Louisiana, Mississippi,

and Alabama) and theaoastal political subdivisions, and provides additional revenue to the Land and

Water Conservation Fund.

Federal, state, and local governments also receive revenues from the economic activity generated by
the subsequent offshore oil and gas developmemd @roduction, including taxes on corporate profits
and personal income taxes from employmetirthermore, tate and local governments receive
revenues from property taxes related to onshore support infrastructure.
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Sections 2.62.9identify characteriics unique to each region and present both current
conditions and future baseline conditions.

2.6 ALASKA REGION

z

Figures®2and3-334K2¢ (GKS !t alil wS3aA2yQad OdzZNNBy i
conditions.

02y RA

At nearly 33,904 mi (54,563 km) long, the Alaskiaoreline is the longest in the U.S. and has many bays,
islands, and inlettNOAA 2016e)The Alaska Region includes 15 BOEM planning areas thahspan
BOEM ecoregions: Chukchi and Beaufort Seas, East Bering Sea, and Gulf of Alaska EEaegons (
2-4). Currently, there are active oil and gas leases in the Beaufort Sea and Cook Inlet Planning Areas.

2.6.1 Physical Environment

The seafloor in the Alaska Rexy comprises both soft sediments (including abyssal plains) and hard

bottom areas. Hard rock areas are common throughout much of the region, including around the

Aleutian Islands. Volcanic activity and plate tectonics have created long chains of searfibisitegion

features numerous canyons, including Barrow Canyon, which connects the Chukchi Sea and Beaufort
Sea Planning Areas. Herald and Hanna Shoals, two shallow areas (66 ft [20 m] below sea level), influence
ice patterns, water movement, and disttition of marine life. Major ocean currentgigure 29) and

their complex interactions affect the waters surrounding Alaska by bringing in nuti@ntvaters,

which help drive high primary productivity in the spring and summer months. Freshwater ingiums f

rivers, land runoff, and ice melt also contribute to the complex dynamics in this region.

The Alaska Region experiences extreme annual temperature variability due to its location. North of the
Arctic Circle, the winter months have limited daylight ®uwand the summer months bring near

constant daylight. The annual freezing and melting of sea ice influences the transfer of energy between
the ocean and atmosphere and has important implications for marine ecosy¢tmith et al. 207b).

Sea ice varies seasonally, and breakup and formation patterns also vary significantly among years.
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Sea ice forms throughout the Bering Sea each winter and retreats north through the Bering Strait in the
spring. In the Chukchi and Beaufort Seas Ecoregion and thigenoreaches of the East Bering Sea
Ecoregion, opefwater season lasts from June through October, with air temperatures generally above
freezing and precipitation occurring as rain. The Gulf of Alaska Ecoregion climate is warmer than the rest
of the Alask Region. Sea ice does not regularly occur in the open areas there; however, calving ice and
icebergs are common in localized coastal areas in bays and fjords containing tidewater glaciers. These
occur throughout the Gulf of Alaska Ecoregion, where gla@es present. Ice forms periodically in Cook
Inlet, Prince William Sound, and Glacier Bay in the winter, and nearshore ice forms along the Alaska
Peninsula and the Aleutian Islands in some years.

Arctic areas, including the Chukchi and Beaufort Seas @gioateare experiencing more impacts of
climate change than elsewhere on the planet, particularly in the timing and extent of sea ice. The
volume of Arctic sea ice at its maximum extent has decreased steadily since 1979 at a rate of about 10%
per decade, ad the thickness and amount of muitear sea ice has also decreagédassmann 2011;
Wood et al. 2015)Before 1980, about threquarters of the sea ice persisted from one year to the next
(multi-year ice). Since the 1980s, the amoof this multiyear ice has declined dramaticafl/assmann
2011) Based on several climate forecasts, the decreasing extent of sea ice is expected to continue
(Intergovernmental Panel on Climate Change 208&)del simulations predict that, depending on

global increases in temperature (2.0 or AC, the Arctic Ocean may be nearlyiee for at least one
summer every 10 or 100 years, respectiétgergovernmental Pane&in Climate Change 2018)
Furthermore, the influx of water through the Bering Strait is expected to increase and bring additional
warmer and fresher water into the Chukchi and Beaufort Seas Ecor@lfiondgate 2018)

Current Conditions (Figure-3).[EAIR QUALITVf 2y 3 1 f I a1l Qa O2laita Aa Ay O
The only nonattainment area in Alaska is around FairbddB&PA 2018a)hich is hundreds of miles

from the coastFigure 26); thus, the current nonattainment status is unlikely to be influenced by

development on the OCS.

B WATER QUALIRYa NBf I A @St & LINRAGAYS Ay (GKS @Fad Yl a22NA
sparse population and remoteness limit pollutants thatuld degrade water qualitgAlaska

Department of Environmental Conservation 200\Rjater quality may be affected by aerosol deposition,

erosionof organic material on shorelines adjacent to the Alaska planning areas, and localized pollution

from onshore and offshore oil and gas exploration and production, mining activities, urban runoff, and

seafood processinfAlaska Department of Environmental Conservation 200¢gan acidification,

which may impact marine fauna, is a particular concern in the Alaska Region as well.

Some areas of the state hava higher population density than others. For example, the Cook Inlet

watershed contains approximately twd K A NR& 2F ! fF a1l Qa LRLJzAFiA2yd ¢K
populations in such areas may lead to degraded water quality. In the Cook Inlet, point sollutiem,

such as discharges from municipal and industrial facilities, is rapidly diluted by the energetic tidal

currents. Current speeds in the lower Cook Inlet can reach up to 11.8 in/sec (30 cm/sec), which may help
minimize the influence of pollutantsnowater quality(Johnson 2021)The overall condition of south
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OSyaNrt 'fFLailrQa O2Fadlt 6l GSNER KFa 0SSy thl GSR | a
and fish tissue contaminants indic@8laska Department of Environmental Conservation 2017)

Future Baseline Conditions (Figure3}. Alask@a O2 1 adGa I NB SEERBONGRLTY2 YI Ay
attainment status in compliance with the CAA. New development along the coast, however, may
degrade air quality locally.

Over the next 40 to 70 yeals¥ WATER QUALITiYthe Alaska Region may bebgect to various
stressors, such as urbanization; municipal waste discharges; marine vessel discharges; wastewater;
persistent contaminants and marine debris; dredging and marine disposal; bridge and coastal road
construction; commercial and recreation&Hting; recreation and tourism; harbor, port, and terminal
operations; industrial activities related to the petroleum industry; mining operations; NASA and other
Federal agency operations; and climate change. As a result, overall water quality in theisegio
expected to decline compared to current conditions.

Ocean acidification is expected to remain an ongoing issue in this region. The Arctic Ocean is predicted
to experience the greatest degree of ocean acidification worldyidtetic Monitoring and Assessment
Programme 2013; Mathis et al. 2015; Mathis et al. 20Wlarming temperatures and decreasing sea ice
expose more ocean surface area to atmospherig, @@ich may decrease the pH of the Arctic Ocean.
Highlatitude oceans have naturally lower carbonate concentrations than elsewhere, making them more
susceptible to impacts from ocean acidificatigrabry et al. 2009)

2.6.2 Pelagic Environment

Current Conditions (Figure-3). Primary production in the Alaska Region is highlyatde, with spring
phytoplankton blooms driving production in the Gulf of Alaska Ecoregion and seasonal melting of sea ice
driving production in the Bering, Beaufort, and Chukchi Seas. Microzooplankton are an important
element off€ PELAGIC COMMUNIT)E&hsuming 57% of daily phytoplankton production and

providing food for larger zooplanktdischmoker et al. 2013Concentrations of small crustaceans, such

as copepods and krill, are highest in the EastrigeHiea Ecoregion, especially along the-20Bobath

(Smith et al. 2017b; Springer et al. 199B)ese tiny animals are critical fbeources for foragl§ FISH

like Pacific herring, smelt, and capelihe forpass energy to higher levels in the food chain, including
salmon, which supports important AlasiRgll COMMERCIAL & RECREATIONAL FISHERIES

Ice-associated phytoplankton bloos are critical for pelagic ecosystems in the northefn
Alaska Region. As sea ice melts each spring, nutiigntvater seeded with ice algae is
exposed to warmer temperatures, triggering an explosive growth of phytoplankton that
RNA @S & a2 YS highdst mafné praaliNidy& ebineier et al. 2006; Horner
and Schrader 1982)

Many pelagi{ff§ FISHspecies' habitats span the East Bering Sea Ecoregion through the Chukchi and
Beaufort Sea&coregion, including Pacific herring and capgimith et al. 2017b)These fishes are key
prey forf¥ BIRD@nd¥ MARINE MAMMALSwvhose distributions are tightly linked to their food
source. For example, spotted seals chobaalout areas where forage fishes spagBigler et al. 2009)
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and kittiwake birds spend most of the winter near the $ea edge feeding on Pacific herring in the first

2 ft (0.6 m) below the ocean surfag@dunt Jr. et al. 1981)'he ESAsted Steller sea lion western distinct
population segment (DPS) and humpback whale prey upon forage fish as well. Walleye pollock are most
numerous in the Bering Sea, whilectic and saffron cod are among the most abundant fish species in

the Chukchi and Beaufort Seas Ecored@tamith et al. 2017b)

The Alaska Region provides habitat to many species of nf@j#RDSIn particular, the highly

productive waters of the Bering Sea shelf break support high densities of sealsindh as blaclegged
kittiwakes, murres, and aukletsthat travel long distances from massive nesting colonies in the Pribilof
Islands, St. Matthew and Hall Islands, and St. LaeadslandNational Research Council 1996he

northern Bering and southern Chukchi Seas support some of the largest seabird colonies in the world
and very large summertime abird populations, while the Beaufort Sea has very low seabird densities
(Kuletz et al. 2015)Although it does not breed in the Alaska Region, thelS8A shorttailed albatross
sperds much of the year feeding in the arg€&uryan and Kuletz 2018)lany nonresident migrating

seabrids forage here to build bodfat reserves on their way to Arctic nesting grounds. An estimated

7 million birds fly through the Unimak and Akutan Passes, which straddle the East Bering Sea and Gulf of
Alaska Ecoregior{($mith et al. 202b). The seabird species present in the Gulf of Alaska Ecoregion are
very similar to those of the East Bering Sea Ecoregion and include gulls, murres, kittiwakes, puffins,
auklets, and petrels. Fisheries bycatch is an ongoing threat to marine bitus Alaska Region, with

most bycatch occurring in demersal longline fisheries. Although seabird bycatch is decreasing due to
compliance with seabird avoidance regulations, an estimated 3,462 seabirds were caught as bycatch in
commercial fisheries in 2020 Alaskan watergKrieger and Eich 2021)

SEA TURTLR&E rare and infrequent visitors to the Alaska Region and are mostly encountered in the
southern Gulf of Alaska Ecoregion. The-8&d leatherback sea turtle is most commonly sighted, bu
there have been instances of green, loggerhead, and olive ridley turtles in Alaskan (izidge and

Wing 2000)

Many[f MARINE MAMMAL 8se pelagic habitats throughout the Alaska Region. Beluga whales are
wide-ranging and opportunistic feeders, moving seasonally to fofe|SHand invertebrate prey. The
upwelling zone in Barrow Canydrigure 29) in the Chukchi and Beaufort Seas Ecoregion is a
particularly important feeding ground for belugas due to high concentrations of Arctic cod in the
summer months. There are five distirstocks of beluga whales in Alaskan waigtauser et al. 2014)
including the ES#sted Cook InleDPS. Bowhead whales tend to be found near edges of pack ice and
feed almost exclusively on zooplankton throughout the water colMaore and Reeves 1993)hey

are most abundant in the East Bering Sea Ecoregion during the winter and in the Chukchi and Beaufort
Seas Ecoregion during the sumn(gtoore and Reeves 1993)uring the spring migration, bowhead
whales move from the Chukchi to the eastern Beaufort Sea. The Beaufort Sea coastal area is a key
breeding ground for bowhead whalé€larke et al. 2015)Gray whales undergo extremely long
migrations from tropical to Arctic latitudes; they visit the Alaska Region in the summer to feed on
benthic prey(Clarke et al. 2015; Smith et al. 201.7bhe ESA#isted North Pacific right whale occurs in
the Gulf of Alaska and East Bering Sea Ecoregions; it has designatechetiiizlin the Kodiak, North
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Aleutian Basin, and St. George Basin Planning Areas. Finally, three humpback whale DPSs visit the East
Bering Sea Ecoregion in the summer to feed on zooplankton and small foraffenfish et al. 2017b)

Many semiaquatic marine mammals frequent the pelagic environment to feed in the water column or
on the seafloor. These species include Steller sea lions; walrus; and bearded, northern fur, ribbon, and
ringed seals. Although they do not spend time on lanthe Alaska Region, northern elephant seals
migrate from more southern waters to feed offshore and can dive deeper than 5,600 ft (1,700 m) in
search of food. Individuals from the El#ted western DPS of Steller sea lions were the most common
marine manmal bycatch by Alaskdi¥li COMMERCIAL FISHERtBm 20142018, with approximately

37 individuals caught each ye@uto et al. 2021)

Avariety of Alaskan marine spesiare sensitive to ecological changes caused by warming

temperatures. For example, unusually warm conditions from 22046 in the northeastern Pacific,

known as the "warm blob," prevented large shoals of Pacific herring from returning to Prince William
Saind. Consequently, humpback whales in the sound consumed almost all the fish that were present,
leaving little behind for seabird®loran 2018) The 20142016 marine heatwave caused breeding

common murres to suffer reproductive failure in the Gulf of Alaska Ecoregion and southeast Bering Sea,
with an estimate of onequarter of the breeding murres (about 4.5 millig| BIRD$dying of starvation

(Piatt et al. 2020)Similarly, Pacific cod and otHf]l COMMERCIAL & RECRENAL FISHERIES
experienced large declines in numbers during the presence of the "warm blob" in the Gulf of Alaska
Ecoregiorn(Laurel and Rogers 2020)

The following threatened or endangered species have critical habitat designated within
BOEM planning areas in the Alaska Region (detail and mapgpandix D)

Polar bear Beaufort Sea, Chukchi Sea, Hope Basin, Norton Basin, St. Mattiew
Beluga Cook Inlet

North Pacific right whaleKodiak, North Aleutian Basin, St. George Basin

Northern sea otter Aleutian Arc, Cook Inlet, Kodiak, North Aleutian Basin, Shumagi
Spectacled eiderChukchi Sea, Navarin Basin, Norton Basin, St. Matkheiv

Steller ®a lion(Western DPS): Aleutian Arc, Bowers Basin, Cook Inlet, Gulf of Alaska,
Kodiak, North Aleutian Basin, Norton Basin, Shumagin, St. George Basin, St. Matthew
Hall

Steller's eider St. MatthewHall

=]

Future Baseline Conditions (Figure33. Climate chang is expected to be the biggest stressor in the
Alaska Region over the next 40 to 70 years and may impact many species throughout the food web,
including[f PELAGIC COMMUNIT)[8 FISH[M BIRDSandfE MARINE MAMMALSOngoing oil and
gas activitis not associated with th2024¢2029Programalsomay present challenges to these
resources in some planning areas.

In Alaskan waters, seasonal ice melt related to climate change may prevent ice algal blooms and
subsequent peak phytoplankton production fnocoinciding with seasonal zooplankton reproductive
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periods or hatching times of pelagic fisH&ssner et al. 2014; Wassmann 2Q13)ch mismatches in

timing may reslt in population and recruitment declines for pelagic organisms that feed on primary
producers, which in turn may impact larger species like fo[dJEISH pelagidiii BIRDSand

MARINE MAMMALSThese changes are expected to continue as oceansiee@rmer. In

addition to food scarcity, pelagic organisms may need to contend with new competition. As species from
lower latitudes migrate northward (e.g., copepods through the Bering Strait), they may displace native
species, which are already at thertieern edge of tolerable environmental conditions and have few
options for range shiftéErshova et al. 201550me baleen whales are already exploiting new geographic
areas for feeding and may benefit from further shifts in the planktonic community, whiledighg

beluga whales may struggle with food sagréGeorge et al. 2015; Harwood &. 2015; Moore 201&)r
increased predation risk®©'CorryCrowe et al. 2016)The ESAisted Cook Inlet beluga whale

populationt®* may be disproportionately affected by future changes due to its small size and slow
recovery(NMFS 2010)Warming waters could also expose more marine mammals to H&Bsbvre et

al. 2016) The precise effects of climate change on pelagic organisms in Alaskan waters are difficult to
predict because thg vary with species, trophic level, and ecological ni¢tterwood et al. 2015)

New sea lanesay open a the Arctic opefwater season lendiiens and sea icgeclines(Hauser et al.
2018) as a resultstressors to the pelagic environment from commercial shipping, commercial fishing,
tourism (including cruise ships), and research activities are expected to in¢Riaselato et al. 2014)

In addition, oil and gas development in state waters and on existing Fedasald may affect pelagic
habitats and species. These activities could result in behavioral disturbance to wildlife or acoustic
masking due to increased noise, disturbance from vessel or aircraft traffic, vessel strikes, routine
discharges, bottom disturbae, or nonroutine events (fuel or other spills).

2.6.3 Benthic Environment

Current Conditions (Figure-3). Barrow Canyon which spans the Beaufort Sea and Chukchi Sea

Planning Areas creates an area of significant productivity for marine benthic communitigkeln

Beaufort Sea Planning Area, an isolated hard rock bottom area known as Boulder Patch supports diverse
MARINE BENTHIC COMMUNITIaGuding kelp, algae, and coraisdure 29). In the Chukchi Sea
Planning Area, Hanna Shoal supports high bentieidiersity and provides critical foraging grounds for
species such as walrus. Green sea urchins, pamalege sea stars, fuzzy hermit crabs, and snow crabs
commonly inhabit the Chukchi Sea, while the Beaufort Sea contains brittle stars, mussels, antd pean
worms(Smith et al. 2017Db)

lFyyl {K2lf A& |y SEIFIYLXS 2F | aK2G 3dLRGZé |y
species returning yearly.

Nutrients in the highly productive Bering Sea and Strait stimulate benthic commui3tidgh et al.
2017b) Shallower than 50 m (164 ft), the benthic community is dominated by sea stars and soft corals,
whereas in deeper water, crabs and gastropods dominate. Red king crabs and snow crabs, important

13 Critical habitat was designated for the Cook Inlet beluga whale DPS under the ESA(MNB$12021a)
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COMMERCIAL HERIESpecies that are food sources for humans and other marine organisms,
congregate in large groups covering vast areas of the seafloor in BristD&ay2?010) Snow and

tanner crabs prefer sandy and muddy areas and ffJESSENTIAL FISH HABléig the Bering Sea
shelf break Appendix B. Many[f MARINE MAMMALfe.g., walrus and ice seals) feed on the high
abundance of bethic invertebrates in the northern Bering Saad use these areas to rest and breed on
sea ice.

The Aleutian trench contains many seamounts, canyons, and cold ségpee(29). Invertebrate and
X FISHspecies are present in seep communities, usirggdomplex, valuable habitat provided by
worms, mussels, and clam hogtsevin 2005; Rathburn et al. 2009; Suess €t388) Groundfish and
scallops are common and importegy COMMERCIAL FISHER#RBe Gulf of Alaska Ecoregi@orth
PacificFishery Management Council 2014)

The North Pacific Fishery Management Council has taken action to protect sensitive and rare habitat
FNRY FAAKAY3I AYLIOGA Ay FINBlLaA SyO2YLJ a@Nérhk o0& &S@S
Pacific Fishery Management Quil 2017a; 2017b)Appendix B Atka mackerel is one of the most

abundant species in the western Aleutian Islands, and its habitat includes coral and sponge gardens,
where the[fJf§ FISHare thought to spawtfRaring et al2016) Habitat Conservation Areas have been
designated in the Aleutian Arc and Bowers Basin Planning Areas to protect key areas from fishing
impacts(North Pacific Fishery Management Council 2017a; 20Kfmwn skate nursery habitat

includes areas located Navarin and St. George Basin Planning Affidagh Pacific Fishery

Management Council 2018\ppendix B Many of the Cobtickelberg Seamounts in the Gulf of Alaska
Ecoregion are listtas Habitat Areas of Particular Concern (HAPCSs). The faunal community of the Patton
Seamount, for example, varies with substrate type and depth and includes corals, sponges,
echinoderms, crabs, anemones, rockfish, flatfish, grenadier, and sakllldfi$hand Stevens 2005)

Further designations of coral HAPCs and Habitat Protection Areas occur in the Gulf o{Mdagka

Pacific Fishery Management Council 2017a; 20{AjppendixB).

In the Chukchi and Beaufort Seas Ecoregiomaté change has caused changes to distributions of

various invertebrates anff FISH Speciespecific differences may have varying effects on food webs

(Orensanz et al. 2004; Wassmann et al. 20Edj example, in the Bering Sea, Greenland turbot biomass

has decrease(Bryan et al. 20223s waters have warmed, while walleye pollock have increased in the

Bering SedFissel et al. 2022; Overland and Stabeno 20Ddjing a shift from cold to warm water

GSYLISNI GdzNE Ay wmepTrT3IX GKS D drurity cBRafiged ffom d drustac6a®@ 2 NBE 3 A 2 y
dominated to a fiskdominated environment, impacting higher trophic level animals and

COMMERCIAL & RECREATIONAL FISHARIEISON and Piatt 1999Research continues to study

the habitat baseline, particularly of the marine flora in the Boulder PéBcimgloe et al. 2017which

could be crucial to observing changes in the ecosystem.

Future Baseline @nditions (Figure 33). Over the next 40 to 70 years, seafloor resources, including
MARINE BENTHIC COMMUN I Tdadfff] FISH 8&ESSENTIAL FISH HAB)Tdy change due to
various stressors such as climate change, fishing, and ongoing oil and gagac@vigoing oil and gas
activities in Federal and state waters may disrupt marine benthic communities, fish, and EFH.
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Fluctuations in water temperature could continue to influeff@F|SHlistribution and composition of
MARINE BENTHIC COMMUNITF8jections to 2050 indicate that species invasion and

replacement may be most intense in the Chukchi and Beaufort Seas Ecqi@hemg et al. 2009As a

result of ongoing and future range shiftative species may overlap and compete with new species

with uncertain outcomes. Some species could benefit, while others may decline, meaning that resource
managers anG¥y COMMERCIAL & RECREATIONAL FISHidylEperience a changing ecosystem
(Anderson and Piatt 1999If the high biomass of shdililding animals in Alaskan waters is affected by
ongoig and future ocean acidification, predators like seals, whales, and walrus may lose prey resources
or need to adapt their diefFabry et al. 2009Not only do the calcifying organisms (e.g., commercially
important crabs and clams) support fisheries, they are also the prey of many other harvested species. In
fact, only 3%ef commercially caught shelled animals are estimated to be unaffected by ocean
acidification(Mathis et al. 2015)Although this suggests the potential for widespread impaisgthern

Alaska may be at higher risk to ocean acidification impacts due to a high dependence on vulnerable
marine species coupled with forecasted regional ocean chemistry ch@Mgelis et al. 2015)

2.6.4 Coastal Environment

Current Conditions (Figure-3).[[ COASTAL & ESTUARINE HABI®RfhS East Bering Sea and the

Chukchi and Beaufort Seas Ecoregions include barrier islands, beaches, wetlands, tundra, and tidal flats.
The@labdftAyS 2F (GKS / Kdzl OKA {SI Ay Of dzZRSEPS®218)S 2F (K
All these habitats occur within estuarine watersheds in and around bays, lagoons, and river mouths

where saltwater and freshwater m{¥Vilkinson et al. 2009)

The Gulf of Alaska Ecoregion includes rocky coastlines and numerous fjords, istdretepayments
(Wilkinson et al. 2009) arge salt marshes and mudflats are doamit coastal features along Cook Inlet,
particularly along the western shore. At more exposed locations, sand and gravel beaches and rocky
shores are quite commofiLees and Driskell 2004)

The Arctic coastline is highly disturbed by the movement of sea ice, which is frequently pushed onshore,
scouring and scraping the coastliffeorbes 2011)Fall and spring storms, periods of ice movement, and

LISNXY I FNR &l GKIFIg OFdzaS SNRAAZ2Y YR Fi22@heff@ulfl f 2y 3
of Mexico Inc 2015However, the formation of sea ice during fall dampens shoreline erosion and storm

wave action.

Tundra ecosystemdominate the North Slope adjacent to the Chukchi Sea and Beaufort Sea Planning
Areas. The Arctic Coastal Plain is a smooth plain on the North Slope, rising gradually inland between 15
to 100 mi (24 to 16@&m) from the coast of the Arctic Oce@Wahrhaftig 1965)Tundra ecosystems are
composed of wetlands and marshes over permafrost $dilahrhaftig 1965; Walker 1983; Walker et al.
1980) There are no trees in the tundra, but mosses and lichens are abundant. Few animals can survive
in such conditions; the most notable species that can survive there are caribou, Arctic fox, Arctic hare,
and a variety of migratory bird species.

Caribou are large, hooved mammals distributed among 32 populations or herds in relatively
undeveloped areas across Alagkdaska Department of Fish and Game 20RMny herds reside in
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coastal environments across the region, except near the Goek Kodiak, and Gulf of Alaska Planning
Areas(Alaska Department of Fish and Game 208&yibou herd size naturally fluctuates (e.g., cycles of
years of growth followed by years of decline) due to a number of factors such as weather conditions,
overpopulation, predation, disease, and huntii#jaska Department of Natural Resources 20M3)st

caribou herds migrate seasonally between their calving area, summer range, and raimge to take
advantage of seasonally available forage resources. Female caribou begin migrating from overwintering
areas to calving areas in Ag#llaska Department of Fish and Game 20t&)ving occurs in late May
through early JunéAlaska Department of Fish and Game 2015; Alaska Depation Natural Resources
2019) During the postalving period in July through August, caribou generally aggregate in large groups
andtherefore may be more sensitive to human disturban@daska Department of Fish and Game

2015)

Alaskan waters and coasts support severatgcted [l FISHspecies, including five Efigted

subspecies of steelhead, the E8%ed southern DPS of the green sturgeon, and ninelE&4
subspecies of salmgjncluding several stocks that support a valugii COMMERCIAL &
RECREATIONAL FIBMEThese species are anadromous, moving from marine waters to rivers to
spawn; salmon and steelhead use both marine and freshwater environments in Alaska, while green
sturgeon use marine waters in Alaska but spawn in freshwater inland streams farthibradong the

U.S. West Coadili ESSENTIAL FISH HABIfoAthe marine juvenile and adult stages of five species of
salmon occurs from the coast to the exclusive economic zone (EEZ) boundary in all Alaska planning
areas. Coastal and freshwater larval goile, and adult phase EFH is found in select freshwater
spawning streams, estuaries, and coastal areas throughout Alllskth Pacific Fishery Management
Council 2012)

lfrFallrQa NRrOle O2aida LINE OARESIRESWRIAther f F2NJ O2f 2
high abundance of forage fish and crustaceans provides ample food. Each summey, tens

of millions of seabirds nest along the Alaska coastline, including gulls, jaEgess,
storm-petrels, murres, puffins, auklets, kittiwakes, and cormoraffgvVS 2021)

Critical habitat forthe ESAA & 4 SR { G4 Stf ft SNRA SARSNI FyR aLlSoOdGlr Of SR |
eastern coast of the Bering Sea, i8atthew Island, St. Lawrence Island, and the Aleutian Isléhldska
Department of Fish and Game 2017Bhe ESA A a 0 SR { St ft SNDa SARSNJ [ f a2 KI
along the eastern coast of tHgering Seaas well as the Aleutian Islan@&laska Department of Fish and

Game 2017¢)Yhey overwinter in Cook Inlet and surrounding watétsarned 2006)Over 85% of the

North Amercan population of marbled murrelet, a mostly pelagic bird, breeds in Alaska along the coasts

of the Gulf of Alaska and Aleutian Islands (East Bering Sea and Gulf of Alaska Ecoregions); this species is
ESAlisted in Washington, Oregon, and Califor(daska Department of Fish and Game 20®7a)Y A G G f A G T Q
murrelets occur in all three Alaskan ecoregions, with the largest breeding densities in the Guskaf Ala
EcoregionDay et al. 2020)

Ice-associate@ MARINBVIAMMALSin the Alaska Region include polar bears, walrus, and some seal
species. Their ranges typically span between the East Bering Sea and the Chukchi and Beaufort Seas
Ecoregions, and their annual movements fluctuate with the formation and disappeatdrsea ice.
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Polar bears are a top predator in the Chukchi and Beaufort Seas Ecoregion, primarily hunting ringed and
bearded seals that spend time at the boundaries of sea ice. Pregnant polar bears build maternity dens in
the Chukchi and Beaufort Seas igion either on ice or on shore; however, a recent survey of data

show a higher concentration of dens in or near the Beaufort Sea PlanningD\raeer et al. 2020)

Polar bears emerge in March or April to feed; later in the summer, their range shifts farther north as

they hunt along the receding pack i€@mith et al. 217b) Polar bears have designated critical habitat

along the coast and offshore in the Chukchi and Beaufort Seas and the East Bering Sea Ecoregions. The
distribution of Pacific walrus partially overlaps with polar bear, but walrus spend the wintexaknige

in the East Bering Sea Ecoregion and move through the Bering Strait to the Chukchi Sea in the summer
(FWS 2020)alrus feed on benthic invertebrates, particularly in areas around Hanna Shoal, where sea
ice persists longer into the spring and sumr{®mith et al. 2017b)Finally, ice seals suelk bearded,

ribbon, ringed, and spotted seals are particularly adapted to life on ice. They rest, molt, breed, give

birth, and nurse their young on the ice but forage in the ocean. Ringed, ribbon, and spotted seals feed
on pelagidd FISHwhile beardedseals feed off MARINE BENTHIC COMMUNITIES

Three other species & MARINE MAMMAL8ccur in the Alaska Region. The HSt&d western DPS

of Steller sea lions gathers on remote islands, and they are found in high densities in the Aleutian
Islands. Nrthern fur seals congregate on the Pribilof and Bogoslof Islands in the East Bering Sea
Ecoregion(Gelatt and Gentry 2017; Smith et al. 2017i)e islands serve as rookeries, where both
species breed and give birth, but most individuals disperse more widely after the breeding season
(Smith et al. 2017b)Both of these species are tdgvel predators with regionally specific diets, but they
feed primarily on schoolinld FISHspecies from the intertidal zone to the continental si&fnclair et

al. 2005) Additionally, thereare three stocks of northern sea otter in the Aleutian Islands and southern
Alaska, including the ESisted southwest DR $heyforage in the relatively shallow coastal waters for
fish andi MARINE BENTHIC COMMUNITE $hvertebrates(Gorbics and Bodkin 2001)

Future Baseline Conditions (Figure33. Over the next 40 to 70 years, coastal areas in Alaska are
expected to face continued stress from climate change, loss of sea ice, ocean acidification, shipping
traffic, water pollution, and commercial fisheries. The intensification of storms and sea level rise may
damagdili COASTAL & ESTUARINE HABITIAT@EN impactindi BIRDShat utilize these coastal
habitats during their migrations.

Coastal areas in the Ckehi and Beaufort Seas Ecoregion have some of the highest shoreline erosion
rates in the Natior{Gibbs and Richmond 201Asa result of shoreline erosion and potential
displacement, caribou in these coastal areas may overgraze their habitat, perhaps leading to a drastic,
longterm population declindAlaska Department of Fish and Game 20C3mate change could have
additional effects on foragingehavior and quality of forage for caribou, as well as habitat use and
migration patterngMallory and Boyce 2018Warmer temperatures result in increased melting of ice

and permafrost thaw, which contribute to an increase in river discharges, and glaciers in Cook Inlet will
likely be subject to rapid volume decrease, which may change freshiaies into the coastal
environment. This trend could in turn increase sediment and nutrient runoff to coastal habitats. Marine
heatwaves will likely continue to significantly disrupt populations of mdgi&|RD%nd forage
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¥ FIsHdistributions(Piatt et al. 202Q)Furthemore, stream temperatures ithe Cook Inletareaare
increasing, potentially affecting salmon returns.

Ice-associated@® MARINE MAMMAL i the Chukbi and Beaufort Seas Ecoregion may face challenges
with changing future conditions, particularly the loss of sea ice. Sea ice is diminishing in amount and
thickness, making it less viable as a platform for hunting, resting, breeding, and nfditasgmann et

al. 2011) As a result, some species mayvh to use nearshore areas, pushing them farther from their
feeding grounds and into closer proximity with humgRschbach et al. 2007; Jay et al. 2012,
MacCracken 2012)olar bears are affected by decreasing sea ice and additional time spent searching
for food; substantial population declines are predicted for the fut(Regehr et al. 2016)

2.6.5 Human Environment

Current Conditions (Figure-3)./ 2 YYdzy AGASa | f2y3 | {1 &dgeapdJu@au 3G | NB
(Gulf of Alaska Ecoregion) are the largest cities with more diverse economies, while other population

centers are smallerand moreremote. In2831 ! f I 311 Qa 2 OSI| y6,1Feaped1¥® SYLIX 28
of total employment) and generated®tbillion in GDP (17.6% of total GDP), making ogetated

NBaz2dzZNOSa +y AYLRNIIFYd LI NI tBirdlargektSontibiitbrio$h@a S O2y 2 Y
blIiGA2yQa 2FFakz2NB N gad,dadihBingSétivitied) i0 iering of GOP Séhing NJ 6
Texasand LouisianaThis sector accounted {68z 2 F ! £ | &1 I Q andéxpeBdngtd t8eO2 y 2 Y @
highest loss in GDP because of a decline in oil pGBERECREATION & TOURIS/dnother important
aSO02NI RNAGAY 3 | £ ail Q&% d tteSvorforc&XIGNX and Officé far Cdadtal S Y LI 2
Management2022p ! f | &1 F Q& G2dzZNRAY AYyRdzZAGNE 3INBG FNRBY HAM
shrank during this perioMcDowell Group 2018 9 YLJX 2@ YSy i Ay | indreasedta 2 OSlt
6.0% in the decade between 20196 dzi G KS @I t dz§ 2 F Iddcleasddlbyrad Y I NA y S
terms of GDPver the same decaddue toresource pricevolatility (NOAA and Office for Coastal

Management 2021)

Alaska earned the greatest sharef8% COMMERCIAL & RECREATIONAL FISHiaR&ss$ (landings)
revenue in 2018 ($1.8 billion), contributing 33% of the national total. The region also accounts for
approximately 60% of the total U.S. commercial fisheries landMiyg-S 2021bBased on landings

revenue, salmon, Alaska pollock, and Pacific cod are the three most economically valuable commercial
ALSOASa Ay (GKS NBIA2Yyd | § &l Ghie (NG Ehbderd and Rivadlef FA 4 K!
rental boats, provided 5,360 jobs and contribd $195 million in income to the national economy in
2018(NMFS 2021bYopular sport fishing species in the region include salmon (e.g., coho, pink,
Chinook), Pacific halibut, and rockfish. Important commercial fiskén the Bering Sea region of Alaska

are groundfish, crab, and salmon. Management for these fisheries is provided under the Bering Sea and
Aleutian Islands Groundfish Fishery Management Plan, Bering Sea and Aleutian Islands Crab Fishery
Management Plarand Alaska Salmon Fishery Management Plan. Groundfish (especially Pacific halibut
and sablefish) and salmon have had downward economic trends in recent(}FsS 2021b)Salmon

and crab are the largest fisheries hmetGulf of Alaska Ecoregion. Commercial fishing is currently
prohibited in the Arctic. Within Cook Inlet, people fish for salmon, Pacific halibut, lingcod, and rockfish
from chartered and private vessels or from the shdhey alsoharvest shellfishsuchas clams and
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crabs. In Cook Inlet and the waters adjacent to Kodiak, Chignik, and the southern Alaska Peninsula, all

five species of Pacific salmon are harvested for commercial and recreational fisheries, as well as for
subsistencf¥® CULTURESecondoh & G2 ! flF a1l Qa 3INRdzyRTFAAK FTAAKSNEXI
the largest fisheries in volume and val{gOEM 2016a)

Alaska's coastline and offshore waters are abundafEhARCHAEOLOGICAL & CULTURAL
RESOURCEAlaska has a rich maritime history, and some shipwrecks located in OCSwagang of
which are Russian or Japanese sBSEM 2011) are associated with military events dating from 1741
to the present. In the Chukchi and Beaufort Seas Ecoregion, most shipwrecks are associatesl with
commercial whaling industffBOEM 2015akhipwrecks in other Alaska ecoregions include losses from
fishing and other trading industries. For mandormation, see BOEM's Alaskan Shipwreck table
(www.boem.gov/aboutboem/shipwrecksalaskascoas).

The waters offshore Alaska may contain submengesdcontact period archaeological sites dated

between at least 20,000 and 3,000 years before pregiiareno-Mayar et al. 2018)Tte Bering Land

Bridge National Preserve protects several significant archaeological and cultural resources, including a
remnant of the Bering Land Bridge that was used as a migration route and connected Asia with North

America more than 13,000 years ago idgrthe Pleistocene ice agiuttall 2005) The majority of the

land bridge now lies below the waters of the Chukchi and Bering(Skedéisnal Park Foundation 2020)

Beach ridges at Cape Krustenstern National Moant nearby also protect a 5,08@&ar archaeological

NEBEO2NR 2F &4SljdzSyidAlf KdzYly dzaSeod hiKSNJ I NOKIF S2f 23A
areas around the Aleutian Islands have the greatest potential for preservedomtact period sis in

the Alaska RegiofDixon 2001)

LAND USIn the Alaska Region is impacted by who manages lands and how lands are used. Various
Federal and state agencies oversee large sections of land in Alaska, including large national parks and
wildlife refuges Regionallaska Native Claims Settlement AdU@SA) corporatiorare the largest

private landowners in the stateyhicht along with village ANCSA corporation®anage land for the

benefit of their Alaska Native shareholdeBubsistence is a primary use of the land in Alaska, where
many residents dependn hunting, fishing, and gathering to liv&ubsistence and persorase

regulations under state laws apply to all Alaskans, and residents of some communities also qualify for
subsistence priority under the Federal Subsistence Management Program.

Land us considerations are unique in the planning areas within the Arctic (East Bering Sea Ecoregion

and the Chukchi and Beaufort Seas Ecoregions), because communities along this coastline are small, and
there is little infrastructure; these areas are considefiezhtier and nonindustrialized. Oil and gas

production around Prudhoe Bay is the primary industrial activity in the area, with two offshore oil and

gas projects in state waters near the Beaufort Sea Planning Area and several projects (B6tiive

2016d) The Tran®\laska Pipeline System (TAPS) starts in Prudhoe Bay, landward of the Beaufort Sea
Planning Area. There are almost no roads connecting communities tarateer throughout most of

these areas. For example, Dalton Highway is the sole road connecting the rest of Alaska (Fairbanks in the
south) to the North Slope (Prudhoe Bay). Most local travel is done via snow machine, charter plane, or
small boat. Therera few ports in this are@JSACE 2016; World Port Source 20,18a)l the majority of

Chapter 2: Affected Environment 84 USDOI | BOEM


http://www.boem.gov/about-boem/shipwrecks-alaskas-coast

2024-2029 National OCS Oil and Gas Leasing Program Final Programmatic Environmental Impact Statement

the port infrastructure farther west, adjacent to the Hope Basin Planning Atgmgorts mining
operations(Thesing et al. 2006Yessel traffic in the Chukchi and Beaufort Seas increased 2.3 times
between 2008 and 2019 due to new activities beyond cargo transportation; ggawaffic supports a
variety of activities, including energy exploration and extraction, commercial shipping, fishing, scientific
research, and tourisrlU.S. Comrttee on the Marine Transportation System 2018ASA operates

rocket testing and launches from the University of Alaska Fairbanks' Poker Flat Research Range in
interior Alaska; designated downrange danger zones and patterns for debris from fieldreektsated
within the Beaufort Sea Planning Area.

Land use in the Gulf of Alaska Ecoregion, where there is generally a higher population density and
employment rate than the rest of the Alaska Region, serves a wide range of business and support
services foa variety of industries. The Cook Inlet area provides established hubs for air, rail, road, and
marine transport throughout the state. Cook Inlet has a weNeloped oil and gas industry associated
with state leasing. APSstarts on the North Slope arehds near Prince William Sound in Valdez, where
oil is loaded onto tankerAlyeska Pipeline 2011; Prince William Sound Regional Citiznsosy

Council 2018)The Gulf of Alaska Ecoregion has three meesizad ports: Anchorage (a hub for cargo
vessels), Valdez (known for oil tankering activity and fishing), and Ketchikan (popular for commercial
cruises, ferries, and fishing vess€iEesing et al. 2006; World Port Source 2018&psel traffic in this
ecoregion is a mix of ferries, fishing boats, cargo ships, and cruisgGhijs& Line International
Association Alaska 2018; Thesing et al. 2006 road systems landward of the Cook Inlet Planning
Area are more developed compared to other planning areas in Alaska.

BECULTUREY GKS I NBFa I Real OSyisilardely defined by Aldska Alatitelpdopfeg A y 3 |
and their cultural and subsistence activities, such as whaling, fishing, and hunting. These activities are
important sources of nutrition and are central to many cultural cust¢fal 2018) Approximately 17%

of the Alaskan population, primarily Alaska Native peopl&sgiin rural areas, depend on subsistence
fishing for food(Mathis et al. 2015)The importance of subsistence is reflectedhia high levels of
participation; high harvest ielsto produce a large portion of the local food supply; extensive sharing of
subsistence harvests through kinship and other networks; and large investments of time and money in
subsistence equipment, supplies, and activitiesareagsuch as Bethel, Btol Bay, Northwest Arctic
Borough, and Wadé&lampton)where the average annual food cost is about twice that of Anchorage,
the nutritional (and indirectly, economic) benefits provided by subsistence harvests of many Alaskan
species are immediate and cdél(Mathis et al. 2015)n manyAlaskarcommunities subsistences part

of a mixed subsisteneeash economy, in which participation in subsistence activities depends on cash
income for equipment and fu¢Keating et al. 2020Changes in the availability of subsistence resources
within affordable travel distances to communities can resuliath cultural andeconomic impactin
subsistenc&ommunities

In the Chukchi and Beaufort Seas Ecoregion in northern Alashkare Ifiupid peoples make up the
majority of the populatiom & dzo 8 A 4GSy 0SS O2y iNAOGdziSa adzmadlydAialrfte
well-being, identity, and life satisfactiqiiunsinger and Sandberg 2013; Martin 20R)bsistence is a

dominant component of Ifiupiat socioeconomics anddscht least equal importance to that of the cash

and wageearning sectors; the subsistence and monetary components of these systems have become
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inextricably intertwined Galginaitis 2014; Huskey 2000f particular importance is an annual hunt for

MARINE MAMMALSwhich coincides with the annual migration of bowhead whate2ay’ 3 ! f I &1 | Qa
Y2NIKSNY O2Fade Ly GKS 91ad . SNAy3I {SI 902NBIA2Yy
communities), familial traditions of hunting, harvesting, and sharing subsistence foods (e.g., seal, walrus,
caribou,if{ FISH are essentialdr physical and spiritual wetleing(Alaska Native Heritage Cent2011)

In the Gulf of Alaska Ecoregion, Native American commuigitsehave historically relied upon
subsistence fishingnd hunting In Cook Inlet, subsistence activities provide a sense of identity and
support the livelihoods of Alaska NativepeJt S& %X &ddzOK a (GKS 5SSyl @Ryl T ! f d:
five species of Pacific salmon are important resources for communities, accounting for well @ 30
subsistence resources used in most communities and ovi#grad@ubsistence resources usedmany
communitiesthroughout the regionBOEM 2016a, Table 3.8} Several personalse dipnet and
setnetfisheries operate throghout the Kenai Peninsula, and a combination of commercial, subsistence,
and rodand-reel fisheries provide salmon for domestic use. Many subsistence users also fish
commercially, taking portion of their commercial harvest for subsistence uses; housstibkt

participate in commercidishing are overall some of the most productive subsistence harve§lengs

and Kostick 2016; Keating et al. 2020)

Non-salmon fish and large land mammals make up the other main subsistence haklastse
invertebrates arealso animportant subsistence food in some communiti®esidents of Alaska Native
communitiesaround Cook Inleharvestmarine mammals such a&gals, sea lions, and sea ott¢dsnes
and Kosick 2016; Jones et al. 2015)

Recentresearch by the Alaska Department of Fish and Game, Division of SubsibEndecumented
shifts in subsistenclarvests forsomeCook Inlet communitiesh which the diversity of resources (i.e.,
the number of dfferent types of resources) used for subsistence has declined in recent decades.
Additionally, concentration dfiarvest production irsome communitiehas increased, such that a small
number of householdbarvest most of the resources used within the coomity and distribute
subsistence foods through sharingnderscoring the importance of sharing networks to distributing
harvested resource@Keating et al. 2020Howe\er, the harvest, sharing, and use of subsistence
resourcegemainsa critically important aspect of maintaining cultural continwatyd lifeways in many
Cook Inlet communities.

Other defining aspects CULTURIA communities adjacent to the Alaskan planning areas include
[¥E RECREATION & TOURBW dzSt SR f I NASfe& o0& (KS adrdasSqQa yI adzNG
abundance of national parks, wildlife refuges, and national forests) and the oil and gas industry.

Y VULNERABLE COASTAL COMMUN(mdiifling areas with high poverty levels, large minority

populations, or both) and communities of Alaska Native peoples are located adjacent to many of
PfEralilQa LIXFYYyAy3 FNBFaod al ye entdl cukenttandihibtaridadi€s LIS 2 LI
to the ocean and coastal areas of the U.S. in or shoreward of BOEM planning areas. As mentioned above

in CULTUREHnany of these communities are highly dependent on subsistence activities, such as

whaling, fishing, ath hunting.
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I N2PdzyR mXtnn LydzAid FyR | dzLJQA] LIS2LX Sa tA@GS Ay (KS
subsistence and cultural ties to the sg&mithsonian Institution 2020)n the Chukchi and Beaufort Sea

Ecoregion, the percentage of minority populations far exceeds the national average of(829%

Census Bureau 2019xjith 64.7% of residents identifying as American Indian or Alaska NHti8e

Census Bureau 2019inority populations in the North Slope Borough account for 69.1% of the

population, with 53.2% of the population identifying as American Indian or Alaska NdteCensus

Bureau 2019t)The percentage of residents living below the poyéevel in the North Slope Borough

(11.1%) is slightly less than the national average (11(8%) Census Bureau 2019t; 2018nd the

livelihood of these communities is closely tied to subsistence activities.

In coastal communities adjacent to the East Bering Sea Ecoregion, the averegietage of residents

fABAY3I Ay LROSNIE Aa utom:>I gKAOK INBLGfte SEOSSRa
ecoregiongU.S. Census Bureau 2019e; 201€0astal communities within this ecoregion, such as the

Kusilvak and Bethel Census Areas, have poverty levels as high as 35.1% and 32.7%, re@p&:tively

Census Bureau 2019és with the communities adjacent to the Chukchi and Beaufort Sea Ecoregion,
residents in these areas are highly dependent on subsistence activities. Minority populations in the East
Bering Sea Ecoraxi represent 88.2% of the population, which is much higher than the national average

of 39.9%(U.S. Census Bureau 2019¢e)

The Alutiig and Sugpigmeople have inhabited the coastal environments of secgimtral Alaska for
thousands of years. Their traditional lands around the Gulf of Alaska Ecoregion include the Prince
William Sound, outer Kenai Peninsula, Kodiak Archipelago, and Alaska Penhmesglaltuire of the

Alutiiq people centers heavily around the ocgadutiiq Museum 2020)Certain areas in the Gulf of

Alaska Ecoregion, such as Lake and Peninsula Borough, have a poverty rate ¢f/18.23%nsus Bureau
2019m) Over 61% of residents in this borough identified as American Indian or Alaska (Wafve

Census Bureau 2019mflinority populations in the Gulf of Alaska Ecoregion accounted for 36.0% of the
population; this percentage is the lowestund in the Alaska ecoregiofld.S. Census Bureau 2019j;
2019m; 2019ab; 2019adportions of this ecoregion are more developed, are more accessible, and rely
less on subsistence activities than other Alaskan ecoregions.

In 2017, visitors spent near§a.7 billion in the Gulf of Alaska Ecoregion (out of a statewide total $2.2

billion), makindi¥E RECREATION & TOURKBM G KA & | NBlF 2yS 2F GKS adl 4SQ:
sectors(McDowell Group 2018Attractions include several larahd water recreation areas; a few of

the more populaplacesinclude Katmai National Park and Lake Clark National Park, where visitors enjoy
viewing brown bears in coastal areas of both parks; Kenai Fjords National Park, where visitors often go

on boat taurs to see whales and glaciers; and the Inside Passage, a famous coastal route that is a

common cruise ship itinerarff ravel Alaska 2018nd includes Glacier Bay National ParkseSNational

Historical Park, and Klondike Gold Rush National Park. Commercial cruise ships stop in ports throughout

the Gulf of Alaska Planning Area. Main ports of call in the southeast include Juneau, Ketchikan, and

Skagway; Anchorage, Seward, and Whitdiee the main ports in the soutbentral area.

RECREATION & TOURitivities in other areas of Alaska are limited. Trips to the Chukchi and
Beaufort Seas Ecoregion, which account for 1% of visitor spending in M&dbawell Grou2018) are
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dzadzr tf & oFaSR 2dzi 2F | GljAFIF@OA1Z 5SFIRK2NASS YR Y2
this ecoregion are limited by terrain, physical access, and dis{@©@E&M 2016d)}Polar bear viewing in
PGIHAFF@OA] YR YFE1G20A1 KIF & oSlaSRp&aringnddifisind A y 3f & LJ2 |
Game 2018c)Passenger cruise ships began scheduling voyages through the Arctic in 2016. The East

Bering Sea Ecoregion accounts for approximately 5% of total visitor spéMtiBpwell Group 2018)

Attractions in this area include camping, hiking, hunting, fishing, bear viewing, wildlife excursions,

cultural tours, and Gold Rush history tours. The finish of the Iditarod Trail Sled Dog Race brings an influx

of tourists to Nome every March. Togiakdatme Yukon Delta National Wildlife RefugBsVRshare

popular camping and hiking destinations, while both King Salmon and the Aleutian Islands are key places

for wildlife viewing tours. The Bering Land Bridge National Preserve is another attractiomovedl for

its outdoor recreational activities, hot springs, and geological feat(Megtall 2005) Although the more

remote coasts of Wrange$t. Elias National Park (along the Gulf of Alaska) and Aniakchak National

Monument and Preserve (along the Shumagin coastline) may have relativevels of recreation

use, these areas are highly valued for their undeveloped wilderness and opportunities for solitude.

Future Baseline Conditions (Figure33. Ocean acidification is predicted to cause adverse effects on

I f I J{FMCOMMERCIAL FISHERIRGcoastal communities in the future. Glacial runoff may

influence water chemistry to create more corrosive conditions, which was observed during a
comprehensive study conducted by the Alaska Ocean Observing System network in Prince William
Sound in 2014Alaska Ocean Observing System 2018; NOAA 2Qaeks) of sea ice from melting glaciers

in the Gul of Alaska Ecoregion adds freshwater that drains directly into the ocean, reducing the number
of carbonate ions available for organisms to build their shells and skeléteska Ocean Acidification
Network 2020) The extent of ocean acidification in the Arctic Ocean, Bering Sea, and Gulf of Alaska is
growing, potentially affecting marine species (e.g., whales, salmon,ishetifab) and communities that
depend on them for subsistence and economic livelihpditen 2017; Mthis et al. 2015; Qi et al. 2017,
Roberts2017p ¢ KSasS FI Oli2NE YI & KIFESUITERESIEEE 8 NERABSHOGa 2y
COATAL COMMUNITIESthe future. Risk is highest for rural or remote coastal communities with

lower adaptive capacity and a greater degree of dependence on species susceptible to ocean
acidification(Allison et al. 2009; Cooley et al. 2012; Halpern et al. 2012; Mathis et al. 2015)

The future baseline COMMERCIAL & RECREATIONAL FISHiEtREEShukchi and Beaufort Sea
Ecoregion is uncertain. The North Pacific Fishery Management Council approved, and NMFS
implemented, an Arctic Fishery Managemélan (FMP) in 200®orth Pacific Fishery Management
Council 2009)Currently, all Federal waters of the U.S. Arctic are closed to commercial fishing for any
species of finfish, mollusks, and crustaceans, and all other forms of marine animal and plant life;
however, harvest dif§ MARINE MAMMAL&nd[ff] BIRDSs not regulated by the Arctic FMP. The

Arctic FMP describes the changing ecological conditions of the Arctic (including warming trends in ocean
temperatures), loss of seasonal ice cover, and potential-tenm effects from these changes on the

Arctic marine ecosstem. More prolonged icéree seasons coupled with warming waters and changing
ranges of fish species could create conditions that could lead to commercial fishery development in the
U.S. Arctic EEZ. The North Pacific Fishery Management Council and KivivBegige that emergence

of unregulated, or inadequately regulated, commercial fisheries in the Arctic EEZ off Alaska could have
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adverse effects on the sensitive ecosystem and marine resources of this area, inGl @i} fish

habitat, and norfish species that inhabit or depend on marine resources of the U.S. Arctic EEZ, and the
subsistence way of life of residents of Arctic communities. The Arctic FMP will not regulate subsistence
or recreational fishing or State of Alaskenaged fisheries in the étic (North Pacific Fishery

Management Council 2020)

To date [¥¥ ARCHAEOLOGICAL & CULTURAL RESia#aet been systematically inventoried and

evaluated in the coastand OCS waters of Alaska. Resources, especially shipwrecks, could be

discovered through future surveys during oil and gas activities. Further research could identify the

location of resources and their condition, which may have deteriorated over tihefi- & { F Q&4 SEGNBY
weather conditions. For example, shipwrecks that occur closer to shore or in shallow waters may be

damaged by ice gouging.

Increased vessel traffic may affd3® LAND USEVessel traffic in the Chukchi and Beaufort Seas
Ecoregion is exgrted to continue growing, with mitcange estimates around three to four times 2008
levels, due to new ice class vessels, changing shipping routes, planned infrastructure, and energy
exploration and extractiolU.S. Committee on the Marine Transportation System 20h@jeasing
commercial shipping arlgf& RECREATION & TOURGlises through the Northwest Passage may
contribute to additional marine traffic. Ithe Gulf of Alaska Ecoregion, port expansions are either
underway or scheduled to occur in Ketchikan, Skagway, Anchorage, and Seward, potentially affecting
land use. Cruise ship companies are replacing their existing fleets with larger ships that can
acconmodate more passengef€ruise Line International Association Alaska 204B)ch may increase
levels of recreation and tourism and possibly leaduither infrastructure development, such as roads
and hotels, to accommodate an influx of tourists. Increasing vessel traffic may lead to greater risk of
vessel strikesAssociated vessel traffic noi¢Brandon et al. 202Ihay lead to acoustic masking,
increased stress, and changes in migration routd0fIARINE MAMMAL fDavis et al. 2017; Parks et

al. 2007; Parket al. 2011; Rolland et al. 201Bpth of which could impa(i¥¥% VULNERABLE COASTAL
COMMUNITIE®hat depend on these species for subsistence. With increased oil and gas development
near and in the North Slope Borough, theonomy, land use, arfifE CULTURmay be altered by
socioeconomic dynamics, such as new opportunities for employment, development of support services,
and tax revenues. As permafrost continues to thaw throughout the Arctic, coastal communities may
need to relocate settlements inland due the effects of coastal land lo@4OAA 2017f)Settlement
relocation may continue to affect vulnerable coastal communities; coastal land loss has been an
imminen threat to many Alaskan communities, particularly in Shishmaref, Kivalina, Bethel, and
Unalakleet(Smithand Sattineni 2016)Coastal erosion and sea level rise may make land use decisions
critical for future infrastructure planning. Furthermore, relocation of entire communities could mean the
loss of both present structures and sacred sites that are itambito culture and may have potential
implications for the preservation GEl ARCHAEOLOGICAL & CULTURAL RESOURCES
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2.7 PACIFIC REGION

Figures and37a K2¢ GKS t I OAFTAO wS3IA2yQad OdaNNByid O0O2yR
conditions.

.h9aQa t I Onklddasd@,868 Bid1R B854 knd) of shoreline covering the Federal waters off
Washington, Oregon, and CaliforflOAA 2016e)The region contains two BOEM ecoregions
(Washington/Oregon and California Current) and four OQ&hjlg areagWashington/Oregon,
Northern California, Central California, and Southern Califp(Rigure 24). Currently, there are active
oil and gas leases in the Southern California Planning Area.

2.7.1 Physical Environment

The continental shelf along the &fic Coast is relatively narrowq®0 mi [8.1 kng24 km]) and has a

steep continental slope. The seafloor in the Pacific Region has a mix of soft and hard bottom areas.
Rocky subtidal habitats are not continuous in the Pacific Region but occur in aredsedibck

outcroppings, seamounts, offshore islands, and fragments ofao@hn ridggGarrison 2004)Examples

include the Orford Reef off Oregon and Cordell Banks and Gulf of the Farallones off Cakfgumia (

2-10). Dynanic major tectonic features, such as the Gorda and Juan de Fuca plates and associated ridges
(Figure 210), create and affect benthic habitat throughout the region.

The ecology of the Pacific Region is primarily driven by its eastern boundary currerd)ifomnia

Current, and its associated undercurrdKiing et al. 2011(Figure 210). The yearound California

Current is a slow, broad, southwafldwing current that brings cold, nutrieatch water from the north
Pacific. Along the coast, the prevailing northwesterly winds cause upwelling where surface water is
pulled offshore and is replaced by deeper, nutrigich, lowoxygen waters. When exped to sunlight

at the surface, these waters support high levels of primary productivity throughout the Pacific Region.
The Southern California Bight is an area off southern California extending south from Point Conception,
where complex current circulatiopatterns create a distinct change in fauna. The Channel Islands
some of which are designated as a National Marine Sanctuary N&&te complex circulation

patterns and provide habitat to diverse specieGBfFISHEH BIRD Sandff MARINEMAMMALS Near
Point Conception, a portion of the California Current turns and flows northward, joining the California
Undercurrent. Lying beneath the California Undercurrent is an oxygaimum zone, which is a
decreased oxygen layer that extends from tigper continental shelf to depths of greater than 1,000 m
(3,281 ft)(Mullins et al. 1985)
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Figure 210. Pacific Region physical, political, and land management features
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Current Conditions (Figure-8). Stagnant air caused by the dry climate and mountainous terrain of the
southwest U.S. contrutes toff¥ AIR QUALITésues near the Central and Southern California Planning
Areas(Wang and Angell 1999) ¢ KA & O2yRAGA2YyX O2YO0AYSR 6AGK SYArAaa
metropolitan areas, contributes to the most complex air quality challenglear).S. Figure 211).

The South Coast Air Quality Management District (South Coast), which constitutes|much
of the Los Angeles Metropolitan Area, is particularly vulnerable to degraded air quality
that results from emissions released within its bouridarand those released upwind
over the Pacific Ocean.

Although the South Coast has reducedRBSlgnificantly, it remains in nonattainment. The 2@2816
drought and recent wildfires resulted in temporary increases in £idncentrationsThe South Coas
also has the highestz@oncentrations in the U.S., particularly in spring through early fall, due to the
region's dry climate, surrounding mountains, and general airflow from west to(Eadifornia Air
Resources Board 201 Northwest of South Coast, Ventura County is designated nonattainmentfor O
and has similar climatic conditions as the oQoast Figure 211). These conditions extend northward
to areas adjacent to the Central California Planning Ateajghwith less severe nonattainment
designationsKigure 211).

Washington, Oregon, and northern California have fem@rattainment areas, in part due to smaller
populations and less stagnant air than the Central and Southern California Planning Areas.

Overall B WATER QUALITYthe Pacific Region is rated as good to fdi8EPA 2012\Vater quality in

this region is affected by regulated point sources and unregulatedpmamt sources. Major sources of
pollutants include agricultural runoff (e.g., pesties and fertilizer nutrients), wastewater treatment
outfalls, chlorinated power plant cooling water, urban runoff, and atmospheric fallout from

metropolitan areas. Other important regional inputs include chemicals from harbors, dumping activities,
dredging, and discharges from vessel traffic, natural events, military activities, and industrial activities.
Ongoing offshore oil and gas operations in southern California contribute relatively higher amounts of
anthropogenic hydrocarbon pollutants than thesther sourcegLyon and Stein 2010)

In addition to anthropogenic sources, the largest contributors of hydrocarbons to Pacific Region waters,
especially in California, are naturally occurring seeps. Tingd®carbon seeps often produce localized,
visible sheens on the water and lead to the formation of tar balls commonly found on be@aresll

et al. 2009; Hostettler et a2004) Hydrocarbon seeps also occur within the Washington/Oregon
Planning Arealnt produce less volume than the seeps within the three California planning areas.
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Figure 211. Southern California air quality
Nonattainment status is determined by county for RNAnd by Air District for Pk and Q.
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