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1. National OCS Program: The first stage is the development of a provisional national schedule of 

lease sales. At the conclusion of this stage, the Secretary approves a National OCS Program.  

2. Lease Sale: The second stage involves deciding whether to hold individual lease sales proposed 

in the National OCS Program, determining 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 Plan: In the third stage, if a lessee chooses to conduct exploration activities, the 

lessee 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. Geophysical and geological (G&G) 

activities are typically associated with the exploration stage and include consideration of 

requests by industry for permits to acquire site-specific G&G data. Data collection activities may 

also occur during other stages and need not be tied to a specific lease or leases.  

4. Development and Production Plan: In the fourth stage, if a lessee discovers and chooses to 

develop oil or gas from a specific lease, the lessee must submit a development and production 

Ǉƭŀƴ ŦƻǊ .h9aΩǎ ŀǇǇǊƻǾŀƭ (referred to in the Western GOM ŀǎ ŀ ά5ŜǾŜƭƻǇƳŜƴǘ hperations 

Coordination Document,έ or DOCD, and in this Final Programmatic EIS collectively as a 

άǇǊƻŘǳŎǘƛƻƴ Ǉƭŀƴέ). The development plan 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. 

.h9aΩǎ ǊŜƎǳƭŀǘƛƻƴǎ ŦƻǊ ƭŜŀǎŜ ǎŀƭŜǎΣ ŜȄǇƭƻǊŀǘƛƻƴ ǇƭŀƴǎΣ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ Ǉƭŀƴǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ŀǘ ол Code 

of Federal Regulations (CFR) 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 more site-specific analysis 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), Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA), and Marine 

Mammal Protection Act (MMPA). These environmental reviews, along with Tribal engagement and 

consultation, also consider any new information and address site-specific actions and environmental 

conditions in 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 plan. BSEE oversees the safety and environmental 

ŎƻƳǇƭƛŀƴŎŜ ƻŦ h/{ ƻƛƭ ŀƴŘ Ǝŀǎ ƻǇŜǊŀǘƛƻƴǎΦ .{99Ωǎ ŦǳƴŎǘƛƻƴǎ ƛƴŎƭǳŘŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ŜƴŦƻǊŎŜƳŜƴǘ ƻŦ 

safety and environmental regulations; permitting OCS exploration, development, and production 

activities (e.g., drilling 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 parts 250ς254. 
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¶ Excluding OCS leasing in a given region, planning area, or area offshore a specific state. The 

Final Programmatic EIS analyzes alternatives 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 

Secretary, 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 particular planning area or the area 

offshore a specific state as a separate alternative.  

¶ Excluding OCS leasing in certain sensitive areas within planning areas. The Secretary can 

exclude certain environmentally or culturally sensitive geographic areas within the planning 

areas and alternatives analyzed based on information and impact assessment in the Final 

Programmatic EIS. This Final Programmatic EIS analyzes the exclusion of all OCS planning areas 

(Alternative A) and the exclusion of some of these areas in other action alternatives 

(Alternatives BςD). In addition, Section 4.5 explains the consideration of all subarea exclusion 

nominations received and analyzes specific areas for potential exclusion based on 

environmental importance or sensitivity, as well as the 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 alternative.  

¶ Holding onshore lease sales instead of offshore lease sales. Section 18 of the OCS Lands Act 

requires the Secretary to prepare, periodically revise, and maintain an offshore oil and gas 

leasing program. A schedule of onshore lease sales would not meet 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 this Final Programmatic EIS has a unique focus: 

¶ Chapter 2 depicts 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 

describes the 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 are the 2024ς2029 Program-related activities 

or processes that could affect environmental, sociocultural, or socioeconomic resources.  

¶ Chapter 3 presents illustrations depicting the affected environment and environmental 

consequences analyzed for the 2024ς2029 Program. The graphics and captions broadly 

characterize the environments and impacts discussed in Chapters 2 and 4.  

¶ Chapter 4 analyzes the potential effects of routine activities and accidental events that could 

occur from the Proposed Action and alternatives and describes how IPFs could cause potentially 

significant impacts in different OCS planning areas. This chapter provides a comparison of 



https://www.boem.gov/2024-2029-Proposed-Final-Program
https://www.boem.gov/2024-2029-Proposed-Final-Program
https://www.boem.gov/2023-2028-proposed-program
https://www.boem.gov/sites/default/files/documents/oil-gas-energy/national-program/2023-2028-NationalOCSOilGasLeasingDraftPEISVol1.pdf
https://www.boem.gov/2024-2029-Proposed-Final-Program


https://www.boem.gov/2024-2029-Proposed-Final-Program


https://www.boem.gov/2024-2029-Proposed-Final-Program
https://www.boem.gov/2024-2029-Economic-Analysis-Methodology










https://www.boem.gov/2024-2029-Economic-Analysis-Methodology




https://www.boem.gov/2024-2029-Economic-Analysis-Methodology
https://www.boem.gov/2024-2029-Economic-Analysis-Methodology


https://www.boem.gov/2024-2029-Economic-Analysis-Methodology
https://www.boem.gov/2024-2029-Proposed-Final-Program


https://www.boem.gov/2024-2029-Economic-Analysis-Methodology
https://www.boem.gov/2024-2029-Economic-Analysis-Methodology


https://www.boem.gov/2024-2029-Economic-Analysis-Methodology
https://www.boem.gov/2024-2029-Economic-Analysis-Methodology


https://www.boem.gov/2024-2029-Economic-Analysis-Methodology


https://www.boem.gov/2024-2029-Economic-Analysis-Methodology




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 oceanic carbon and 

removing it from the EarthΩǎ 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 large-scale CCS projects, new emissions from OCS development or substitute sources of 

energy would Ŏƻǳƴǘ ŀƎŀƛƴǎǘ ǘƘŜ ǇƭŀƴŜǘΩǎ ŎŀǊōƻƴ ōǳŘƎŜǘ, and new oil and gas leasing would likely result 

ƛƴ άƭƻŎƪŜŘ ƛƴέ GHG emissions. Although policy changes may curb the amount of emissions from new OCS 

production, these policy changes may lead to stranded assets on the OCS if an operator is unable to 

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

Finally, many state and local governments have set their own targets for reducing emissions overall or 

for certain sectors. These targets range widely; many aim for greater and faster reductions than the 

overall U.S. targets. However, due to uncertainty as to where OCS oil and gas activities will occur, it is 

unclear how new OCS oil and gas development would affect state and local targets.   



https://www.boem.gov/2024-2029-Proposed-Final-Program








https://www.boem.gov/np-draft-proposed-program-2019-2024
https://www.boem.gov/2024-2029-Proposed-Final-Program






https://www.boem.gov/2024-2029-Proposed-Final-Program










http://www.boem.gov/renewable-energy/state-activities/gulf-mexico-activities
http://www.boem.gov/renewable-energy/state-activities/gulf-mexico-activities




2.4.2.1 Stressor Index 

In 2008, Halpern et al. (2008) developed a method for quantifying and comparing the relative impact of 

anthropogenic stressors throughout the ocean. The team compiled publicly available data layers 

depicting the intensity of 17 anthropogenic stressors within each 1-km2 grid cell of the ocean. They also 

mapped the type of ecosystems within each grid cell (e.g., mangrove, coral reef, soft bottom). Using 

their expert judgment, they derived weighting scores for each stressor-ecosystem relationship. 

Weighting these relationships allows for a more sophisticated assessment of impacts than simply 

mapping where the stressors occur. For 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). 

For each 1-km2 ƎǊƛŘ ŎŜƭƭΣ ǘƘŜ IŀƭǇŜǊƴ άŀƴǘƘǊƻǇƻƎŜƴƛŎ ƛƳǇŀŎǘ ǎŎƻǊŜέ ƛǎ ǘƘŜ ǎǳƳ ƻŦ ŜŀŎƘ ƻŦ ǘƘŜse stressor-

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 time (Halpern et al. 2015). 

The Halpern method complements the qualitative discussion of stressors above (Table 2-10), as well as 

the expected future baseline conditions described in Sections 2.6ς2.9. BOEM compiled the Halpern et 

al. data for each of the BOEM ecoregions to provide a visual comparison of the non-National OCS 

Program, anthropogenic stressors across the OCS. This Final Programmatic EIS refers to this as the 

stressor index.  

Table 2-10. Stressor index data source 

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

A.1 CLIMATE CHANGE Halpern 

Ocean acidification  
Sea surface temperature 
Sea level rise 
Ultraviolet radiation  

A.2 EXISTING OIL & GAS  BOEM and Halpern Oil rigs 

A.3 VESSEL TRAFFIC Halpern 
Shipping 
Invasive species 

A.4 COASTAL DEVELOPMENT Halpern 
Direct human impact 
Light pollution 

A.5 COMMERCIAL & RECREATIONAL FISHING Halpern 

Artisanal fishing 
Demersal destructive fishing 
Demersal nondestructive high bycatch 
fishing 
Pelagic low bycatch fishing 

A.6 RECREATION & TOURISM BOEM Not represented in the Halpern data 

A.7 POLLUTION Halpern 

Inorganic pollution 
Nutrient pollution 
Organic pollution 
Ocean-based pollution 

A.8 MARINE MINERAL EXTRACTION BOEM Not represented in the Halpern data 

A.9 RENEWABLE ENERGY BOEM Not represented in the Halpern data 

A.10 OTHER FEDERAL ACTIVITIES BOEM Not represented in the Halpern data 



Figure 2-5 is a geospatial representation of trends in environmental stressors as assessed by Halpern et 

al. (2019). Our purpose in including these data is to give further context for understanding potential 

cumulative effects by visually depicting the direction of change in impacts on the environment without 

the addition of the 2024ς2029 Program. The data used to generate this map comes from the Halpern et 

al. (2019) Řŀǘŀ ƭŀȅŜǊǎΣ ǿƘƛŎƘ ŀǊŜ ōŀǎŜŘ ƻƴ ǎŜǾŜǊŀƭ ȅŜŀǊǎΩ Řŀǘŀ όнллоς2013) representing the impact of 

selected stressors on a range of marine ecosystems and taking into account stressor intensity and 

resource vulnerability. The availability of annual data affected stressor selection to some degree and 

likely affected the pace of change modeled and relative global trends. The Halpern et al. (2019) data 

depicted in Figure 2-5 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. 

 

Figure 2-5. Pace of change of non-program impacts from 2003ς2013 
Source: Halpern et al. (2019) 

 



2.4.3 IPFs 

IPFs are 2024ς2029 Program activities or processes that could cause impacts on resources (Table 2-11). 

Like the stressors described above, IPFs also stressέ resources. To clearly delineate the two categories 

for analysis, this Final Programmatic EIS uses the term stressor only for activities not associated with the 

2024ς2029 Program. IPFs result specifically from 2024ς2029 Program activities. IPFs are labeled with 

BLUE CAPITAL LETTERS and numbers in this document for easy identification. The potential impacts on 

resources from these IPFs are discussed in Section 4.1. 

Table 2-11. General descriptions of IPFs associated with OCS oil and gas activities under the 2024ς
2029 Program 
Note: Some of the terms used in this table are defined in the glossary (Appendix L). Where appropriate, the descriptions discuss 
associated regulations (Appendix H) and mitigations (Appendix F).  

IPF or Type Description 

I.1 NOISE See descriptions below of specific types. 

Geophysical Survey 
Noise 

There are two main types of geophysical surveys: (1) marine seismic surveys, which 
generally cover a large area and are deep penetration and high resolution; and 
(2) geohazard surveys conducted using tools such as side-scan sonars, CHIRP sub-bottom 
profilers, multibeam echosounders, and small airguns to detect archaeological resources 
or seafloor features that could be problematic for operations. Marine seismic surveys 
generally use airguns (stainless steel cylinders filled with pressurized air). Airguns 
generate a short-duration, high-amplitude signal when air is released. These acoustic 
impulses are emitted typically at intervals of 5ς30 seconds. Airgun noise frequency 
ranges from 10ς5,000 Hz, but most of the acoustic energy is < 500 Hz. See Appendix B of 
this document, BOEM (2014), and BOEM (2017d) for more detail. 

Vessel Noise 

The noise generated by vessels depends largely on vessel size and vessel speed 
(McKenna et al. 2013). Small vessels (e.g., crew boats, tugs) are typically quieter but emit 
noise that is higher in frequency (50ς5,000 Hz) than larger vessels (e.g., commercial 
vessels, cruise ships, supertankers, icebreakers) (Jiménez-Arranz et al. 2020). 

Aircraft and 
Helicopter Noise  

Aircraft noise is caused by engine and transmission operation, as well as the movement 
of propellers and rotors through the air. Turbine helicopters have transmissions and 
gearboxes that create substantial noise (whining). Airplanes can have either piston or 
turbine engines in single or multi-engine configuration. This noise can be substantial in 
air, but penetration of aircraft noise into the water is limited because much of the noise 
ƛǎ ǊŜŦƭŜŎǘŜŘ ƻŦŦ ǘƘŜ ǿŀǘŜǊΩǎ ǎǳǊŦŀŎŜ (Richardson et al. 1995). Therefore, noise from 
passing aircraft is more localized in water than it is in air and typically is limited to 
frequencies < 1,000 Hz. All aircraft are expected to follow Federal Aviation 
Administration (FAA) guidance when flying over land, including at a minimum altitude of 
2,000 ft (610 m) over noise-sensitive areas, such as national parks, national wildlife 
refuges, and wilderness areas (Kaulia 2004). In addition, when flying over marine 
mammals, aircraft follow guidelines from National Marine Fisheries Service (NMFS) and 
the U.S. Fish and Wildlife Service (FWS) requiring a minimum altitude of 1,000 ft (305 m) 
(50 CFR Ch. II § 216.124). 



IPF or Type Description 

Drilling and 
Production Noise 

Drilling noise includes mechanical noise from the drill and support equipment, as well as 
noise from dynamic positioning and propulsion systems. Drilling noise contains low-
frequency sounds (10ς10,000 Hz); positioning noise is higher in amplitude and lower in 
frequency (< 1,000 Hz) and can be more directional. Drilling noise can be continuous or 
transient, and sound levels depend on the type of drilling rig used, water depth, and how 
well-coupled the noise-producing equipment is to the water. Dynamically positioned drill 
ships generally produce the highest levels of underwater noise, followed by semi-
submersibles; jack-up rigs are the quietest. Production noise is generally low frequency 
(< 1,000 Hz) and temporally similar to drilling (Jiménez-Arranz et al. 2020). 

Pipeline Trenching 
Noise 

Pipelines are trenched using plow and jet burial, generating continuous, transient, and 
variable sound levels typically 20ς1,000 Hz in frequency range (Nedwell and Edwards 
2004).  

Construction Noise 

Installing offshore platforms and associated infrastructure requires dredges, pile-driving 
equipment, barges, and other equipment. Most acoustic energy from pile driving falls 
below 1,000 Hz. Construction of onshore ports, docks, ice-bound islands, or caissons can 
create noise from trucks, earthmoving equipment, and more (Amaral et al. 2020).  

Platform Removal 
(includes explosives 
use) 

Platforms may be removed by placing explosives inside platform legs or conductors 15 to 
25 ft (4.6 to 7.6 m) below the seafloor. Although the frequency range of explosive 
charges can be relatively broad, most of the energy is between 10ς5,000 Hz (Urick 1983). 

I.2 TRAFFIC 
This IPF considers the physical presence of traffic and does not include I.5 EMISSIONS 
produced by these sources.  

Aircraft 
Helicopters transport people to and from offshore platforms. Helicopters generally 
maintain a minimum altitude of 700 ft (213 m) over the OCS.  

Vessels 

Vessels are used for a variety of oil and gas activities, from geophysical surveys in the 
exploration phase through infrastructure removal in the decommissioning phase. 
Support vessels transport supplies and crews from the shore to drilling location and look 
out for sea ice or marine mammals. Barges may transport drill cuttings and spent drilling 
muds to onshore disposal facilities. Oil spill response vessels may operate near offshore 
structures or near the shore in response to a spill or to conduct exercises. 

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

I.3 ROUTINE 

DISCHARGES 
See descriptions below of specific types. 

Produced Water  
 
 

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

Sanitary Waste and 
Gray Water 

Sanitary and gray water wastes are often treated and either discharged into the sea 
under the applicable NPDES permit or injected into oil-bearing formations to enhance oil 
production.  



IPF or Type Description 

Well Completion 
and Enhanced 
Recovery Fluids 

Fluids from well completion, well stimulation treatments (including hydraulic fracturing), 
and reservoir flow enhancement techniques can be discharged with produced water in 
accordance with NPDES permit requirements. These permits limit toxicity of all effluents 
and require monitoring and reporting. 

Debris 

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

Drilling Muds and 
Cuttings 

Drilling muds are used to lubricate and cool drill bits and pipes and maintain well 
pressure to prevent loss of well control. Water-based mud is circulated down a hollow 
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 the well. The 
primary components of water-based mud are fresh or saltwater, barite, clay, caustic 
soda, lignite, lignosulfonates, and water-soluble polymers. Both the drilling mud and the 
separated cuttings may be discharged to the ocean or barged for onshore disposal, 
depending on NPDES permit requirements. Synthetic-based mud (SBM) may also be used 
(Neff et al. 2000) and must be disposed of according to NPDES permit requirements.  

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

I.4 

BOTTOM/LAND 
DISTURBANCE 

See descriptions below of specific types. 

Drilling 

Drilling disturbs the seafloor where the well infrastructure and borehole penetrate and 
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 1.2 mi (2 km) from the discharge point (Neff et al. 2000). 

OCS Infrastructure 
Emplacement 

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

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

Pipeline Trenching Pipeline trenching temporarily displaces and re-suspends seafloor sediments.  

Onshore 
Construction 

OCS activity may require construction of onshore infrastructure, such as ports and 
support facilities (repair and maintenance yards, crew services, support sectors), 
construction facilities (platform fabrication yards, shipyards and shipbuilding yards, pipe 
coating facilities and yards), transportation infrastructure (pipelines, railroads), and 
processing facilities (natural gas processing, natural gas storage, liquefied natural gas 
[LNG] facilities, refineries, petrochemical plants, waste management).  

Routine 
Maintenance 

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



IPF or Type Description 

Structure Removal 
OCS platforms are removed using explosives or by cutting structures below the sediment 
line. After the structures are severed, trawls retrieve and clean up dislodged materials, 
which causes seafloor disturbance and sediment displacement.  

I.5 EMISSIONS See descriptions below of specific types. 

Offshore Facilities 

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 from release of volatile organic 
compounds (VOCs) through transfers, spills, and fugitive emissions. 

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

Mobile Sources 
Vessels, aircraft, and onshore traffic associated with offshore oil and gas activities emit 
air pollutants.  

I.6 LIGHTING See descriptions below of specific types. 

Offshore Facilities 

Platforms, drill rigs, construction equipment, vessels, and other OCS components have 
lights that are required for safety and effective working conditions. Navigation lights 
must be visible to specified distances to ensure that the facility is visible to other vessels 
and aircraft. Lighting is also associated with submersibles and other equipment used for 
underwater maintenance activities. Light is also produced by flaring, which is the burning 
of waste or excess gas from offshore platforms. 

Onshore Facilities 
Many onshore facilities have lights for safety and working conditions. These facilities 
include onshore infrastructure described in the onshore construction description of 
I.4 BOTTOM/LAND DISTURBANCE. 

I.7 VISIBLE 

INFRASTRUCTURE 
See descriptions below of specific types. 

Offshore and 
Onshore Facilities 

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

I.8 SPACE-USE 

CONFLICTS 
See descriptions below of specific types. 

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

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

ACCIDENTAL 
EVENTS  
(SECTION 4.6) 

See descriptions below of specific types. 

Reasonably 
Foreseeable 
Accidental and 
Unauthorized 
Events 

Spills of fuel or crude oil may result from accidents, intentional discharges, weather 
events, and collisions. 



2.5 OVERVIEW OF AFFECTED ENVIRONMENT AND ASSOCIATED RESOURCES  

This section describes attributes of the affected environment that are common across 
all OCS regions. See Sections 2.6ς2.9 for region-specific information. 

2.5.1 Physical Environment  

The national discussion about the OCS physical environment covers air quality and water quality. Other 

aspects of the physical environment (e.g., topography and currents) are discussed in the regional 

descriptions (Sections 2.6ς2.9). 

R.1 AIR QUALITY can be degraded by non-anthropogenic sources (e.g., dust or sea salt); however, 

human activity is responsible 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 in metropolitan areas and 

near other large sources of air pollutants. Additionally, dry climates and rugged terrain can capture 

pollutants, degrading local air quality (Figure 2-6).  

The CAA requires the USEPA to establish National Ambient Air Quality Standards (NAAQS) 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, children, and older populations. Secondary standards protect public welfare 

(including visibility), the health of animals and plants, and infrastructure. The criteria pollutants are 

nitrogen dioxide (NO2), carbon monoxide (CO), sulfur dioxide (SO2), ozone (O3), fine (PM2.5) and coarse 

(PM10) particulate matter (PM), and lead (Pb). The criteria pollutants released by OCS sources include 

NO2, CO, SO2, PM2.5, and PM10. Nitrogen oxides (NOX) and VOCs are released by OCS sources and may 

form O3 through photochemical reactions. Deposition of NO2 and SO2 may harm plants, including 

agriculture, as well as degrade infrastructure and R.2 WATER QUALITY. 

When an area does not meet the NAAQS for a criteria pollutant, the USEPA designates 
the location as a nonattainment area, and stricter 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 SO2, PM, and O3 (USEPA 2018c) (Figure 2-6). However, the atmosphere above the OCS is 

ŘŜŦƛƴŜŘ ōȅ ¦{9t! ŀǎ άǳƴŎƭŀǎǎƛŦƛŀōƭŜΦέ ¢ƘŜ ¦{9t! ŘŜŦƛƴŜǎ ǳƴŎƭŀǎǎƛŦƛŀōƭŜ ŀǊŜŀǎ ŀǎ άŀƴȅ ŀǊŜŀ ǘƘŀǘ Ŏŀƴƴƻǘ ōŜ 

classified on the basis of available information as meeting or not meeting the national primary or 

secondary ŀƳōƛŜƴǘ ŀƛǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘ ŦƻǊ ǘƘŜ Ǉƻƭƭǳǘŀƴǘέ (USEPA 2018d).  



 

Figure 2-6. National air quality 
Labels only denote hard-to-see Class I and nonattainment areas.



Class I areas are defined in the CAA Amendments of 1977 as Federal land with special air quality 

protections, including visibility. Ambient concentrations of criteria pollutants are more strictly regulated 

for Class I areas than for Class II areas, which comprise the remainder of the country. New emissions 

near Class I areas receive additional scrutiny from the responsible Federal land manager (USFS et al. 

2010). There are many Class I areas near the OCS (FWS 2013a; NPS 2018a; USFS 2018) (Figure 2-6). 

Other protections are provided to some Federal lands through legislation, such as the National Park 

Service 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. 

{ƻƳŜ h/{ ŀǊŜŀǎ Ŧŀƭƭ ǳƴŘŜǊ ¦{9t!Ωǎ ƧǳǊisdiction and are regulated to protect OCS air quality. Facilities 

ǿƛǘƘƛƴ нр Ƴƛ όпл ƪƳύ ƻŦ ŀ ǎǘŀǘŜΩǎ ǎŜŀǿŀǊŘ ōƻǳƴŘŀǊȅ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ƻƴǎƘƻǊŜ ǊŜƎǳƭŀǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ǎǘŀǘŜ 

and local requirements. However, air emissions for oil and gas facilities in the GOM west of 87.5°W and 

ƻŦŦǎƘƻǊŜ ƻŦ ǘƘŜ bƻǊǘƘ {ƭƻǇŜ .ƻǊƻǳƎƘΣ !YΣ Ŧŀƭƭ ǳƴŘŜǊ .h9aΩǎ ǊŜƎǳƭŀǘƻǊȅ ƧǳǊƛǎŘƛŎǘƛƻƴ όFigure 2-6). 

Section рόŀύόуύ ƻŦ ǘƘŜ h/{ [ŀƴŘǎ !Ŏǘ ǊŜǉǳƛǊŜǎ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ b!!v{ άǘƻ ǘƘŜ ŜȄǘŜƴǘ ǘƘŀǘ ŀŎǘƛǾƛǘƛŜǎ 

authorized under [the OCS Lands Act] sƛƎƴƛŦƛŎŀƴǘƭȅ ŀŦŦŜŎǘ ǘƘŜ ŀƛǊ ǉǳŀƭƛǘȅ ƻŦ ŀƴȅ {ǘŀǘŜΦέ /ƻƴǎŜǉǳŜƴǘƭȅΣ 

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 compliance with the NAAQS 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 NAAQS were fƛǊǎǘ ƛƳǇƭŜƳŜƴǘŜŘΦ CƻǊ ƛƴǎǘŀƴŎŜΣ /ŀƭƛŦƻǊƴƛŀΩǎ {ǘŀǘŜ LƳǇƭŜƳŜƴǘŀǘƛƻƴ tƭŀƴ ǊŜǉǳƛǊŜǎ 

lower emissions on mobile sources to be phased in by 2051 to address PM2.5 and O3 nonattainment 

areas across the state (California Air Resources Board 2017). 

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

R.2 WATER QUALITY are 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 non-point discharges of metals 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 from point 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 violation. Pollutants discharged by ships at sea are 

regulated by the International Convention for the Prevention of Pollution from Ships, and enforcement 

is carried out by the USCG and other law enforcement agencies. 

Water quality can be challenging to evaluate given the many factors that can influence it and given the 

expansive cross-boundary nature of water bodies. The National Coastal Condition Report IV (USEPA 

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 poor rating based on 

a weighted average of the index scores was then assigned for each coastal region of the U.S., as well as 



nationally. Sections 2.6ς2.9 report this rating where available. Areas with fair or poor ratings are of 

concern for their potential impacts on 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 open-ocean 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 divided into three zones based on water depth and light penetration: 

sunlight (epipelagic) zone, twilight (mesopelagic) zone, and midnight (bathypelagic) zone (Figure 2-7).  

 

Figure 2-7. Vertical habitat zones of the open-ocean pelagic environment: sunlight zone, twilight zone, 
and midnight zone 

The sunlight zone (the waters that extend from the surface to 656 ft [200 m]) is where marine life is 

most concentrated. At these depths, there is enough sunlight for primary production by phytoplankton 



through photosynthesis. 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). In this zone, 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 surface 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. 

Photosynthesizing plankton (phytoplankton) form the base of marine food webs and are 
essential elements of R.3 PELAGIC COMMUNITIES. Marine primary productivity is a term 
used to describe the rate at which phytoplankton produce biomass. Estimates for 
marine primary productivity in the various BOEM ecoregions are available in the 
Proposed Program and the PFP.  

Microscopic zooplankton consume phytoplankton and are then consumed by larger zooplankton and 

small fish. The food web continues up to apex predators, which include seals, whales, birds, sharks, and 

other large fish. Some larger herbivoresτsuch as sea turtles, manatees, and some fishτfeed 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 life cycles (Beaugrand et al. 2015; Richardson 2008).  

Many R.9 MARINE MAMMALS inhabit 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 smaller prey. Toothed whales and dolphins feed on R.6 FISH and other prey. Although some 

marine mammals are semi-aquatic (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 in search of 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 hatching, R.8 SEA TURTLES spend their lives at 

sea; only females return to land to nest. Each OCS region supports resident and seasonal non-resident 

species of migratory R.7 BIRDS. Many birds utilize pelagic habitats, feeding on schools of fish and 

zooplankton in the sunlight zone. High densities of seabirds can be found in areas associated with 

shelfbreak systems and submerged shallow banks, similar to areas where marine mammals and sea 

turtles forage. 

R.6 FISH & ESSENTIAL FISH HABITAT are found throughout the pelagic environment. Most fish species 

targeted by R.10 COMMERCIAL & RECREATIONAL FISHERIES inhabit the sunlight zone, though some 

species like swordfish and tunas can feed and reside in the twilight zone.  

https://www.boem.gov/2023-2028-proposed-program
https://www.boem.gov/2024-2029-Proposed-Final-Program


2.5.3 Benthic Environment 

Benthic (seafloor) environments are generally classified by geomorphological features such as canyons, 

seamounts (i.e., underwater mountains), and shoalsτor by structure-forming 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 size sands, cobble, and exposed bedrock. R.4 MARINE BENTHIC 

COMMUNITIES are 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. Many R.6 FISH and 

R.10 COMMERCIAL & RECREATIONAL FISHERIES are associated 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 operators to avoid hard bottom habitats and other 

sensitive seafloor features, such as chemosynthetic communities (Appendix F).  

2.5.4 Coastal Environment 

R.5 COASTAL & ESTUARINE HABITATS include 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 there. Coastal estuaries and wetlands have freshwater and marine 

components that support many resident and migratory species, including invertebrates, R.6 FISH, and 

R.7 BIRDS. Subsistence wildlife, such as caribou, depend on coastal habitats as well. These habitats 

support a valuable R.15 RECREATION & TOURISM industry. 

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 marine R.6 FISH that migrate to 

offshore areas once they reach adulthood. Sandy beaches are important habitat for R.8 SEA TURTLES, 

which lay their eggs in the sand. Coastal vegetation buffers against storms and waves, prevents erosion, 

provides food and shelter for fish and shellfish, provides nesting and foraging habitat for birds, and 

improves water quality by filtering pollutants and nutrients from terrestrial runoff. Semi-aquatic 

R.9 MARINE MAMMALS like seals, sea lions, and polar bears spend time both in water and on land and 

are therefore highly dependent on coastal habitats.  

Shallow estuaries provide overwintering habitat for millions of migratory waterfowl, important foraging 

sites for many R.7 BIRDS migrating to or from other continents, and a yearlong home to many marine 

birds (Burger et al. 1997). Flyways are well-described migratory routes that birds travel between 

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 only return to land to nest. 



2.5.5 Human Environment 

Understanding how marine resources and the human environment are interconnected is important to 

informed ocean-use decision-making. Marine and coastal resources play a significant role in generating 

income and ŜƳǇƭƻȅƳŜƴǘ ŀƴŘ ŜƴǊƛŎƘƛƴƎ ǇŜƻǇƭŜΩǎ ƭƛǾŜǎΦ  

The ocean economy comprises 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, and R.15 RECREATION & TOURISM.  

In 2018, 40% of the U.S. population (or 128 million people) lived in coastal shoreline 
counties (NOAA 2021a). 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 trillion 
in wages (NOAA 2021a). This large coastal population depends on natural resources for 
food, health, economic security, cultural benefits, and recreation. 

Overall, in 2019, all six sectors of the ocean economy accounted for 3.5 million employees and $351 

billion in gross domestic product (GDP). The marine economy supports 162,000 individual business 

establishments paying out $149 million in wages. Employment in the ocean economy is growing faster 

than the national average employment growth, and employs more than the combined crop production, 

telecommunication, and building sectors (NOAA and Office for Coastal Management 2021; 2022).  

Ocean economy employment and GDP display some differences among the sectors. For example, 

R.15 RECREATION & TOURISM supports millions of part-time and entry-level jobs and contributes the 

most to GDP (NOAA and Office for Coastal Management 2022). However, the contributions of this 

industry to the GDP may seem smaller than expected because wages are generally low. The opposite is 

true for the offshore mineral extraction sector, which pays the highest wage per employee (NOAA and 

Office for Coastal Management 2019b). In 2018, even though the offshore mineral extraction sector 

accounted for only 3% of the total employment in the ocean economy, it contributed 28% to the ocean 

ŜŎƻƴƻƳȅΩǎ D5t (NOAA and Office for Coastal Management 2019a). More information on employment, 

income, and revenues related to OCS oil and gas activities can be found in Sections 2.5.6 and 2.5.7. 

R.10 COMMERCIAL FISHERIES refers to the industry associated with the process of catching and 

marketing fish and shellfish for sale. It refers to and includes fisheries resources, fishermen, and related 

businesses (Blackhart et al. 2006). R.10 RECREATIONAL FISHERIES refers 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 catch (Blackhart et al. 2006). Commercial 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 market. The term 

"ceremonial and subsistence" refers to a harvest category specific to Native American and Alaska Native 

peoples representing fishing rights granted by treaty (Blackhart et al. 2006). The NMFS works in 

partnership with the regional fishery management councils, interstate marine fishery commissions, and 

states to ensure U.S. fisheries are sustainably managed.  



On a national scale, R.10 COMMERCIAL & RECREATIONAL FISHERIES together generated $58 billion in 

sales (without imports) and supported 1.7 million jobs in 2018 (NMFS 2021b). Table 2-12 summarizes 

the most recently available fisheries economic information broken out by sector and OCS region. 

Table 2-12. Summary of commercial and recreational fisheries economics by OCS region in 2018 

Commercial (without imports) 

OCS Region Landings Revenue Income Sales #Jobs 

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 $4.8 billion 76,759 

Atlantic $2 billion $3.1 billion $8.8 billion 153,669 

Recreational 

OCS Region Fishing Effort* Income Sales #Jobs 

Alaska 773,700 days $195 million $539 million 5,360 

Pacific (excluding HI) 4.2 million trips $1.4 billion $3.8 billion 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 effort is measure as number of 
fishing trips. 
Source: NMFS (2021b)  

R.11 ARCHAEOLOGICAL & CULTURAL RESOURCES is an overarching category that includes any material 

remains or evidence of human life or activities that connect us to the past.9 The cultural resources 

addressed in this category are considered significant 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 36 CFR § 60.4. Archaeological ǊŜǎƻǳǊŎŜǎ ŀǊŜ άŀƴȅ ƳŀǘŜǊƛŀƭ ǊŜƳŀƛƴǎ ƻŦ ƘǳƳŀƴ ƭƛŦŜ ƻǊ ŀŎǘƛǾƛǘƛŜǎ 

that are at least 50 years of age and that ŀǊŜ ƻŦ ŀǊŎƘŀŜƻƭƻƎƛŎŀƭ ƛƴǘŜǊŜǎǘέ όол CFR § 550.105).  

Shipwrecks located on the OCS are an archaeological resource of importance. BOEM maintains regional 

databases of reported shipwrecks, including those found through oil and gas industry and BOEM-funded 

sǳǊǾŜȅǎΦ .ŀǎŜŘ ƻƴ .h9aΩǎ ŀƴŀƭȅǎƛǎ ŀƴŘ ƳƻǊŜ ǘƘŀƴ ол ȅŜŀǊǎ ƻŦ ŜȄǇŜǊƛŜƴŎŜ ƳŀƴŀƎƛƴƎ ƛƳǇŀŎǘǎ ƻƴ 

archaeological resources on the OCS, it is estimated that thousands of undiscovered shipwrecks are 

located on or under the OCS seafloor. Because of limited historical information 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 pre-contact period (before non-indigenous contact was made with the inhabitants of the 

North America continent) and post-contact sites may be found on the OCS. Submerged pre-contact 

 
9 See R.13 CULTURE for resources and activities that important for the culture of communities and groups of people in the 
present. 



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 maximum). These sites are extremely difficult to find, 

even using current survey technologies.  

.h9aΩǎ ǎǳǊǾŜȅ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ǎƘƛǇǿǊŜŎƪǎ ƻǊ ƻǘƘŜǊ ǎǳōƳŜǊƎŜŘ ǎƛǘŜǎ ŀǊŜ Ŏƻƴǘƛƴǳŀƭƭȅ ǳǇŘŀǘŜŘ ōŀǎŜŘ ƻƴ 

current scientific standards, and future surveys may be used to locate residual, 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 submerged pre-contact period sites. Protection of archaeological sites depends on 

accurately locating a resource and implementing appropriate mitigations, such as buffer zones, to 

ensure that BOEM-authorized activities do not disturb archaeological resources. 

Onshore cultural resources, such as archaeological sites and historic properties, are found in all 

ŜŎƻǊŜƎƛƻƴǎΦ ! ƘƛǎǘƻǊƛŎ ǇǊƻǇŜǊǘȅ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ŀ άǇǊŜƘƛǎǘƻǊƛŎ ƻǊ ƘƛǎǘƻǊƛŎ ŘƛǎǘǊƛŎǘΣ ǎƛǘŜΣ ōǳƛƭŘƛƴƎΣ ǎǘǊǳŎǘǳǊŜΣ ƻǊ 

object included in, or eligible for inclusion on, the National Register, including artifacts, records, and 

ƳŀǘŜǊƛŀƭ ǊŜƳŀƛƴǎ ǊŜƭŀǘŜŘ ǘƻ ǎǳŎƘ ŀ ǇǊƻǇŜǊǘȅ ƻǊ ǊŜǎƻǳǊŎŜέ όрп U.S.C. § 300308). Traditional cultural 

properties, historic landscapes, and national historic landmarks are also terms that describe onshore 

cultural resources (FWS 2019). These resources are under the jurisdiction of Federal or state land 

management agencies and include pre- and post-contact sites. Examples of cultural resources that are 

ŜǎǇŜŎƛŀƭƭȅ ǇŜǊǘƛƴŜƴǘ ǘƻ .h9aΩǎ ŀŎǘƛǾƛǘƛŜǎ ƛƴŎƭǳŘŜ ƭƛƎƘǘƘƻǳǎŜǎΣ Ŏƻŀǎǘŀƭ ŦƻǊǘƛŦƛŎŀǘƛƻƴǎΣ ǎǘƻƴŜ ŦƻǊƳŀǘƛƻƴǎΣ ŦƛǎƘ 

weirs, houses, and other built structures that have viewsheds or other associations with the sea. 

Traditional Cultural 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 community (Parker and King 1992). 

R.12 LAND USE considerations exist within planning processes to 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 ports, needed to support ocean use, in addition to purely land-based needs. Coastal areas have 

unique factors that impact land use decisions because of distinctive environmental characteristics (e.g., 

wetlands, estuaries, barrier islands, salt marshes, intertidal areas) 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 

have been established on lands near or on the coast influencing coastal land use considerations. Overall, 

land use planning and decision-making is an important consideration for the onshore industries that 

support oil and gas activities on the OCS, as decisions determine 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 between 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 areas, giving development priority 

to coastal-dependent uses, providing public access for recreation, and coordinating state and Federal 



ŀŎǘƛƻƴǎΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ .h9aΩǎ /½a ǿƻǊƪΣ ǎŜŜ www.boem.gov/Coastal-Zone-Management-

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 Areas. Land use in 

Southern California, Cook Inlet, and Beaufort Sea Planning Areas is also impacted by oil and gas 

activities, but on 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 categories related 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; pipe coating yards; LNG facilities; natural gas processing facilities; natural gas storage facilities; 

refineries; petrochemical plants; and electric power infrastructure (Dismukes 2011). Support sectors also 

may utilize land to conduct activities or administer these businesses; these sectors include drilling 

contractors; underwater contractors (diving); mud, drilling, and lubricants; air transport; water 

transport; geophysical services; dredging; catering; workover services; and environmental consulting 

and mitigation (Dismukes 2010). The use of facilities currently located in these areas, as well as trends in 

new facility development, likely will depend on the level of activity in offshore drilling. In many cases, 

land used for oil and gas purposes serves both BOEM-authorized activities on the OCS and state-

authorized activities closer to shore, as well as land-based activities.  

R.13 CULTURE is a socialized pattern of behavior and underǎǘŀƴŘƛƴƎΣ ǿƘƛŎƘ Ŏŀƴ ƘŜƭǇ ŘŜŦƛƴŜ ŀ ǎŜƴǎŜ ƻŦ 

ǇƭŀŎŜέ (Center for Advanced Research on Language Acquisition 2014)Φ Lǘ ƛǎ ǘƘŜ άǎŜǘ ƻŦ ŀǘǘƛǘǳŘŜǎΣ ǾŀƭǳŜǎΣ 

beliefs, and behaviors shared by a group of people, but different for each individual, communicated 

ŦǊƻƳ ƻƴŜ ƎŜƴŜǊŀǘƛƻƴ ǘƻ ǘƘŜ ƴŜȄǘέ (Matsumoto 1996). For purposes of this analysis, culture includes 

major industries and exports, places, and ways of life closely tied to lands, 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 environment 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. 

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

and the passing of knowledge to younger generations (Kofinas et al. 2015). Impacts on the culture of a 

ƎƛǾŜƴ ŎƻƳƳǳƴƛǘȅ ǾŀǊȅ ōȅ ǊŜƎƛƻƴΣ ŜŎƻǊŜƎƛƻƴΣ ƻǊ ǇƭŀƴƴƛƴƎ ŀǊŜŀΦ .h9aΩǎ ŦƛǊǎǘ Tribal Ocean Summit, held in 

March 2021, convened 70 distinct Tribal representatives from at least 53 different Tribal nations from 

across the coasts. The Tribal Ocean Summit enabled a mutual exchange of information and learning to 

improve working relationships and meaningful government-to-government consultations, and facilitate 

consideration and avoidance of potential impacts going forward. 

The relationship between culture and environmental justice is discussed in more detail under 

R.14 VULNERABLE COASTAL COMMUNITIES.  

http://www.boem.gov/Coastal-Zone-Management-Act/
http://www.boem.gov/Coastal-Zone-Management-Act/


R.14 VULNERABLE COASTAL COMMUNITIES are historically marginalized communities, as defined by EO. 

EO 12898 establishes Federal agency responsibilities for environmental justice, and EO 13175 

establishes Federal agency responsibilities for consultation and coordination with Indian Tribal 

governments. BOEM uses the 2016 Promising Practices for Environmental Justice Methodologies in 

NEPA Reviews (NEPA 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. BOEM applies sound science and methodologies to both identify vulnerable 

communities and assess the potential impacts they may experience as a result of BOEM-authorized 

activities. At the time of writing this Final Programmatic EIS, the environmental justice landscape within 

the Federal Government continues to rapidly evolve. EO 14096, wŜǾƛǘŀƭƛȊƛƴƎ hǳǊ bŀǘƛƻƴΩǎ /ƻƳƳƛǘƳŜƴǘ 

to Environmental Justice for All, signed April 21, 2023, builds upon EO 12898 by complementing and 

deepening ongoing environmental justice work. Guidance from the CEQ on implementing the new EO is 

forthcoming and will be incorporated to the extent practicable into subsequent NEPA reviews for leases 

scheduled under the 2024ς2029 Program.  

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

to assess impacts toτand more effectively engage withτvulnerable communities at both the national 

level and region-specific scales. The development of the National Program is a planning process to 

identify a schedule of OCS oil and gas leases over a five-year period, and the Programmatic EIS is 

intended to inform national-level planning. The scope of the decision for the National Program affects 

the level of analysis of environmental justice impacts because environmental justice issues are highly 

localized and are often community specific. BOEM is committed to advancing meaningful engagement 

with communities that may potentially be impacted by oil and gas activities. The Bureau carefully 

considers how engagement with vulnerable coastal communities can be meaningful and can best inform 

ōƻǘƘ ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ .h9aΩǎ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎŜǎΦ .h9a ǊŜƳŀƛƴǎ ƻǇŜƴ ǘƻ ŎƻƳƳǳƴƛǘȅ-initiated 

discussions of potential impacts and community-informed mitigation measures. Additional avenues for 

BOEM, communities, and other organizations working on environmental justice to build relationships 

and engage on environmental justice issues are available through the BOEM website at 

www.boem.gov/environment/get-involved. 

Environmental justice considerations would be included in NEPA analysis prepared at the regional, lease 

sale, and subsequent stages and would consider community, county, and state-level information in 

coastal areas adjacent to the applicable planning area(s). BOEM does not have project-specific 

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 and local-level 

input, including on concerns related to environmental justice.  

This analysis uses the USEPA (2021b) definition of minority population, which includes individuals 

ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ¦Φ{Φ /Ŝƴǎǳǎ ŀǎ ƴƻǘ άǎƛƴƎƭŜ-ǊŀŎŜ ǿƘƛǘŜ ŀƴŘ ƴƻǘ IƛǎǇŀƴƛŎέ όƛΦŜΦΣ ƛƴŘƛviduals who are 

American Indian or Alaskan Native; Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic). 

http://www.boem.gov/environment/get-involved


The fabric of vulnerable coastal communities can be complex and varies by OCS region, ecoregion, or 

planning area. Environmental justice 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, low-income populations, 

or American Indian Tribes 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 environmental effects. The analysis considers the interrelated cultural, social, 

occupational, historical, economic, and health-related factors that may amplify the natural and physical 

environmental effects of the proposed activities. Due to the close, interconnected nature of these 

factors, vulnerable coastal communities and R.13 CULTURE address different aspects of the same topic 

and are sometimes discussed together.  

BOEM recognizes vulnerable coastal communities may experience a complex set of environmental, 

social, and economic factors that interact to contribute to varying health outcomes within communities. 

Several resources and indices are available from Federal agencies responsible for collecting and 

interpreting data on human health. The Centers for Disease Control Environmental Justice Index10 is a 

national, place-based tool designed to measure the cumulative impacts of environmental burden and 

human health. The Environmental Justice Index can identify and map areas most at risk for the health 

impacts of environmental burden by providing indicators of social vulnerability (e.g., socioeconomic 

status, housing characteristics), environmental burden (e.g., air pollution, hazardous and toxic sites), and 

health vulnerability (preexisting chronic disease burden). US9t!Ωǎ 9W{ŎǊŜŜƴ11 tool also includes 

environmental health-related indicators, such as air pollution and proximity to hazardous sites. As 

appropriate and practicable, BOEM may employ these and other tools to support assessments 

environmental justice impacts for lease sales and later stages. 

R.15 RECREATION & TOURISM activities 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-

based attractions and recreational activities. Common recreational activities vary slightly by OCS region 

based on oceanography and geography, but all regions include activities such as beach-going, wildlife 

viewing, fishing, hiking, hunting, camping, boating, sailing, 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 other sector of 

the ocean economy (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 jobs in 2018 (NMFS 2018c; NOAA 2016a). Table 2-13 

summarizes economic information for the recreation and tourism sector by OCS region for activities 

related to the ocean economy. 

 
10 www.atsdr.cdc.gov/placeandhealth/eji/index.html#:~:text=The%20Environmental%20Justice%20Index%20uses%20data%20 
from%20the,environmental%20injustice%20on%20health%20for%20every%20census%20tract 
11 www.epa.gov/ejscreen  

http://www.atsdr.cdc.gov/placeandhealth/eji/index.html#:~:text=The%20Environmental%20Justice%20Index%20uses%20data%20�from%20the,environmental%20injustice%20on%20health%20for%20every%20census%20tract
http://www.atsdr.cdc.gov/placeandhealth/eji/index.html#:~:text=The%20Environmental%20Justice%20Index%20uses%20data%20�from%20the,environmental%20injustice%20on%20health%20for%20every%20census%20tract
http://www.epa.gov/ejscreen


Table 2-13. Contribution of the recreation and tourism sector to the ocean economy by OCS region in 
2018 

OCS Region GDP Wages #Establishments #Jobs 

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.  
Sources: NOAA and Office for Coastal Management (2021), NMFS (2018c) 

The contribution of the recreation and tourism sector to the 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 2019a). The tourism industry may also benefit local residents 

by increasing property values, especially near destination locations, and providing community services 

from tax revenues (Dean Runyan Associates 2017b). The annual economic contribution from coastal 

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

2016). Although recreation and tourism also have a 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 OCS-related oil and gas activities are relevant considerations 

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 consequences in Chapters 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 industry exists 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 and other factors ultimately 

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

where a company conducts business. Figure 2-8 ƛƴŎƭǳŘŜǎ .h9aΩǎ ŜǎǘƛƳŀǘŜǎ ƻŦ ǘƘŜ ŘƛǊŜŎǘΣ ƛƴŘƛǊŜŎǘΣ ŀƴŘ 

induced employment from OCS-related oil and gas activities in fiscal year 2020.12 The 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 supported 37,790 jobs 

during fiscal year (FY) 2020. However, the nature of the offshore oil and gas industry is such that many 

 
12 .h9aΩǎ ŜǎǘƛƳŀǘŜǎ ƻŦ ŘƛǊŜŎǘ ŜƳǇƭƻȅƳŜƴǘ ǊŜǇǊŜǎŜƴǘ ǘƘŜ Ƨƻōǎ ŎǊŜŀǘŜŘ ōȅ ǘƘŜ ƛƴƛǘƛŀƭ ǊƻǳƴŘ ƻŦ ƛƴŘǳǎǘǊȅ ǎǇŜƴŘƛƴƎ ƻƴ ǇǊƻƧŜŎǘǎ ŀƴŘ 
related activities or purchases potentially resulting from the 2024ς2029 Program. Indirect employment is created as the initial 
spending ripples through the economy, and induced employment is 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 project-related activities resulting from leasing, 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 by OCS projects is reported under other sectors. 



of those who work on rigs and platforms commute long distances, and there are companies in every U.S. 

state that provide supporting goods and services. 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-19 pandemic, but other general trends in employment (e.g., 

income) remained similar to previous years. 

Potential effects to employment and income depend on area-specific 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 current economic 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 from 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 result in additional 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 alternate 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.g., 

fishing). The baseline of the economic aspects of the affected environment will be characterized and 

evaluated in more detail in subsequent regional environmental analyses. 



 

Figure 2-8. Estimated U.S. employment associated with OCS-related oil and gas activities (FY 2020)



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; these revenues totaled $5.6 billion in FY 2019, $3.7 billion 

in FY 2020, $4.1 billion in FY 2021, and $6.5 billion in FY 2022 (ONRR 2020). The U.S. Department of the 

Treasury retains a large portion 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 through the Gulf of 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 

ōƭƻŎƪǎ ǿƛǘƘƛƴ о ƴƳƛ όрΦс ƪƳύ ƻŦ ŀ ǎǘŀǘŜΩǎ ǎŜŀǿŀǊŘ ōƻǳƴŘŀǊȅ ōŜ ǎƘŀǊŜŘ with the state to compensate for 

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 their coastal 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 development and production, including taxes on corporate profits 

and personal income taxes from employment. Furthermore, state and local governments receive 

revenues from property taxes related to onshore support infrastructure. 

 

  



Sections 2.6ς2.9 identify characteristics unique to each region and present both current 
conditions and future baseline conditions.  

2.6 ALASKA REGION  

Figures 3-2 and 3-3 ǎƘƻǿ ǘƘŜ !ƭŀǎƪŀ wŜƎƛƻƴΩǎ ŎǳǊǊŜƴǘ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŦǳǘǳǊŜ ōŀǎŜƭƛƴŜ 
conditions. 

At nearly 33,904 mi (54,563 km) long, the Alaskan shoreline is the longest in the U.S. and has many bays, 

islands, and inlets (NOAA 2016e). The Alaska Region includes 15 BOEM planning areas that span three 

BOEM ecoregions: Chukchi and Beaufort Seas, East Bering Sea, and Gulf of Alaska Ecoregions (Figure 

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 Region 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 seamounts. This region 

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 distribution of marine life. Major ocean currents (Figure 2-9) and 

their complex interactions affect the waters surrounding Alaska by bringing in nutrient-rich waters, 

which help drive high primary productivity in the spring and summer months. Freshwater inputs from 

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 hours, and 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 ecosystems (Smith et al. 2017b). 

Sea ice varies seasonally, and breakup and formation patterns also vary significantly among years.  



 

Figure 2-9. Alaska Region physical, political, and land management features



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 the northern reaches of the East Bering Sea 

Ecoregion, open-water 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 Alaska 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 glaciers are 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 Ecoregion, are 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, and the thickness and amount of multi-year sea ice has also decreased (Wassmann 2011; 

Wood et al. 2015). Before 1980, about three-quarters of the sea ice persisted from one year to the next 

(multi-year ice). Since the 1980s, the amount of this multi-year ice has declined dramatically (Wassmann 

2011). Based on several climate forecasts, the decreasing extent of sea ice is expected to continue 

(Intergovernmental Panel on Climate Change 2018). Model simulations predict that, depending on 

global increases in temperature (2.0 or 1.5°C), the Arctic Ocean may be nearly ice-free for at least one 

summer every 10 or 100 years, respectively (Intergovernmental Panel on 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 Ecoregion (Woodgate 2018).  

Current Conditions (Figure 3-2). R.1 AIR QUALITY ŀƭƻƴƎ !ƭŀǎƪŀΩǎ Ŏƻŀǎǘǎ ƛǎ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ b!!v{Φ 

The only nonattainment area in Alaska is around Fairbanks (USEPA 2018c), which is hundreds of miles 

from the coast (Figure 2-6); thus, the current nonattainment status is unlikely to be influenced by 

development on the OCS.  

R.2 WATER QUALITY ƛǎ ǊŜƭŀǘƛǾŜƭȅ ǇǊƛǎǘƛƴŜ ƛƴ ǘƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ !ƭŀǎƪŀ wŜƎƛƻƴ ǿŀǘŜǊǎ ōŜŎŀǳǎŜ ǘƘŜ ǎǘŀǘŜΩǎ 

sparse population and remoteness limit pollutants that would degrade water quality (Alaska 

Department of Environmental Conservation 2017). Water quality may be affected by aerosol deposition, 

erosion of 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 processing (Alaska Department of Environmental Conservation 2017). Ocean acidification, 

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

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

watershed contains approximately two-ǘƘƛǊŘǎ ƻŦ !ƭŀǎƪŀΩǎ ǇƻǇǳƭŀǘƛƻƴΦ ¢ƘŜ ƳƻǊŜ ŎƻƴŎŜƴǘǊŀǘŜŘ 

populations in such areas may lead to degraded water quality. In the Cook Inlet, point source pollution, 

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 pollutants on water quality (Johnson 2021). The overall condition of south-



ŎŜƴǘǊŀƭ !ƭŀǎƪŀΩǎ Ŏƻŀǎǘŀƭ ǿŀǘŜǊǎ Ƙŀǎ ōŜŜƴ ǊŀǘŜŘ ŀǎ ƎƻƻŘ ǿƘŜƴ ŀƴŀƭȅȊƛƴƎ ǿŀǘŜǊ ǉǳŀƭƛǘȅΣ ǎŜŘƛƳŜƴǘ ǉǳŀƭƛty, 

and fish tissue contaminants indices (Alaska Department of Environmental Conservation 2017).  

Future Baseline Conditions (Figure 3-3). AlaskaΩǎ Ŏƻŀǎǘǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜƛǊ R.1 AIR QUALITY 

attainment status in compliance with the CAA. New development along the coast, however, may 

degrade air quality locally. 

Over the next 40 to 70 years, R.2 WATER QUALITY in the Alaska Region may be subject 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 recreational fishing; 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 the region is 

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 worldwide (Arctic Monitoring and Assessment 

Programme 2013; Mathis et al. 2015; Mathis et al. 2011). Warming temperatures and decreasing sea ice 

expose more ocean surface area to atmospheric CO2, which may decrease the pH of the Arctic Ocean. 

High-latitude oceans have naturally lower carbonate concentrations than elsewhere, making them more 

susceptible to impacts from ocean acidification (Fabry et al. 2009).  

2.6.2 Pelagic Environment 

Current Conditions (Figure 3-2). Primary production in the Alaska Region is highly variable, 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 of R.3 PELAGIC COMMUNITIES, consuming 57% of daily phytoplankton production and 

providing food for larger zooplankton (Schmoker et al. 2013). Concentrations of small crustaceans, such 

as copepods and krill, are highest in the East Bering Sea Ecoregion, especially along the 200-m isobath 

(Smith et al. 2017b; Springer et al. 1996). These tiny animals are critical food sources for forage R.6 FISH, 

like Pacific herring, smelt, and capelin; the for pass energy to higher levels in the food chain, including 

salmon, which supports important Alaska R.10 COMMERCIAL & RECREATIONAL FISHERIES.  

Ice-associated phytoplankton blooms are critical for pelagic ecosystems in the northern 
Alaska Region. As sea ice melts each spring, nutrient-rich water seeded with ice algae is 
exposed to warmer temperatures, triggering an explosive growth of phytoplankton that 
ŘǊƛǾŜǎ ǎƻƳŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ highest marine productivity (Grebmeier et al. 2006; Horner 
and Schrader 1982).  

Many pelagic R.6 FISH species' habitats span the East Bering Sea Ecoregion through the Chukchi and 

Beaufort Seas Ecoregion, including Pacific herring and capelin (Smith et al. 2017b). These fishes are key 

prey for R.7 BIRDS and R.9 MARINE MAMMALS, whose distributions are tightly linked to their food 

source. For example, spotted seals choose haul-out areas where forage fishes spawn (Sigler et al. 2009), 



and kittiwake birds spend most of the winter near the sea-ice edge feeding on Pacific herring in the first 

2 ft (0.6 m) below the ocean surface (Hunt Jr. et al. 1981). The ESA-listed 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, while Arctic and saffron cod are among the most abundant fish species in 

the Chukchi and Beaufort Seas Ecoregion (Smith et al. 2017b). 

The Alaska Region provides habitat to many species of marine R.7 BIRDS. In particular, the highly 

productive waters of the Bering Sea shelf break support high densities of seabirdsτsuch as black-legged 

kittiwakes, murres, and aukletsτthat travel long distances from massive nesting colonies in the Pribilof 

Islands, St. Matthew and Hall Islands, and St. Lawrence Island (National Research Council 1996). The 

northern Bering and southern Chukchi Seas support some of the largest seabird colonies in the world 

and very large summertime seabird populations, while the Beaufort Sea has very low seabird densities 

(Kuletz et al. 2015). Although it does not breed in the Alaska Region, the ESA-listed short-tailed albatross 

spends much of the year feeding in the area (Suryan and Kuletz 2018). Many non-resident migrating 

seabirds forage here to build body-fat 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 Ecoregions (Smith et al. 2017b). 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 birds in the 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 in Alaskan waters (Krieger and Eich 2021). 

R.8 SEA TURTLES are rare and infrequent visitors to the Alaska Region and are mostly encountered in the 

southern Gulf of Alaska Ecoregion. The ESA-listed leatherback sea turtle is most commonly sighted, but 

there have been instances of green, loggerhead, and olive ridley turtles in Alaskan waters (Hodge and 

Wing 2000).  

Many R.9 MARINE MAMMALS use pelagic habitats throughout the Alaska Region. Beluga whales are 

wide-ranging and opportunistic feeders, moving seasonally to follow R.6 FISH and invertebrate prey. The 

upwelling zone in Barrow Canyon (Figure 2-9) 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 distinct stocks of beluga whales in Alaskan waters (Hauser et al. 2014), 

including the ESA-listed Cook Inlet DPS. Bowhead whales tend to be found near edges of pack ice and 

feed almost exclusively on zooplankton throughout the water column (Moore and Reeves 1993). They 

are most abundant in the East Bering Sea Ecoregion during the winter and in the Chukchi and Beaufort 

Seas Ecoregion during the summer (Moore and Reeves 1993). During 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 whales (Clarke 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. 2017b). The ESA-listed North Pacific right whale occurs in 

the Gulf of Alaska and East Bering Sea Ecoregions; it has designated critical habitat in the Kodiak, North 



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 forage fish (Smith et al. 2017b). 

Many semi-aquatic 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 land in the 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 ESA-listed western DPS of Steller sea lions were the most common 

marine mammal bycatch by Alaskan R.10 COMMERCIAL FISHERIES from 2014ς2018, with approximately 

37 individuals caught each year (Muto et al. 2021).  

A variety of Alaskan marine species are sensitive to ecological changes caused by warming 

temperatures. For example, unusually warm conditions from 2014ς2016 in the northeastern Pacific, 

known as the "warm blob," prevented large shoals of Pacific herring from returning to Prince William 

Sound. Consequently, humpback whales in the sound consumed almost all the fish that were present, 

leaving little behind for seabirds (Moran 2018). The 2014ς2016 marine heatwave caused breeding 

common murres to suffer reproductive failure in the Gulf of Alaska Ecoregion and southeast Bering Sea, 

with an estimate of one-quarter of the breeding murres (about 4.5 million R.7 BIRDS) dying of starvation 

(Piatt et al. 2020). Similarly, Pacific cod and other R.10 COMMERCIAL & RECREATIONAL FISHERIES 

experienced large declines in numbers during the presence of the "warm blob" in the Gulf of Alaska 

Ecoregion (Laurel and Rogers 2020).  

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

Polar bear: Beaufort Sea, Chukchi Sea, Hope Basin, Norton Basin, St. Matthew-Hall 

Beluga: Cook Inlet 

North Pacific right whale: Kodiak, North Aleutian Basin, St. George Basin 

Northern sea otter: Aleutian Arc, Cook Inlet, Kodiak, North Aleutian Basin, Shumagin 

Spectacled eider: Chukchi Sea, Navarin Basin, Norton Basin, St. Matthew-Hall 

Steller sea 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. Matthew-Hall 

Future Baseline Conditions (Figure 3-3). Climate change 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 R.3 PELAGIC COMMUNITIES, R.6 FISH, R.7 BIRDS, and R.9 MARINE MAMMALS. Ongoing oil and 

gas activities not associated with the 2024ς2029 Program also may 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 from coinciding with seasonal zooplankton reproductive 



periods or hatching times of pelagic fishes (Eisner et al. 2014; Wassmann 2011). Such mismatches in 

timing may result in population and recruitment declines for pelagic organisms that feed on primary 

producers, which in turn may impact larger species like forage R.6 FISH, pelagic R.7 BIRDS, and 

R.9 MARINE MAMMALS. These changes are expected to continue as oceans become warmer. 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 the northern edge of tolerable environmental conditions and have few 

options for range shifts (Ershova et al. 2015). Some baleen whales are already exploiting new geographic 

areas for feeding and may benefit from further shifts in the planktonic community, while fish-eating 

beluga whales may struggle with food scarcity (George et al. 2015; Harwood et al. 2015; Moore 2016) or 

increased predation risks (O'Corry-Crowe et al. 2016). The ESA-listed Cook Inlet beluga whale 

population13 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 HABs (Lefebvre et 

al. 2016). The precise effects of climate change on pelagic organisms in Alaskan waters are difficult to 

predict because they vary with species, trophic level, and ecological niche (Harwood et al. 2015).  

New sea lanes may open as the Arctic open-water season lengthens and sea ice declines (Hauser et al. 

2018); as a result, stressors to the pelagic environment from commercial shipping, commercial fishing, 

tourism (including cruise ships), and research activities are expected to increase (Pizzolato et al. 2014). 

In addition, oil and gas development in state waters and on existing Federal leases 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 disturbance, or non-routine events (fuel or other spills).  

2.6.3 Benthic Environment 

Current Conditions (Figure 3-2). Barrow Canyonτwhich spans the Beaufort Sea and Chukchi Sea 

Planning Areasτcreates an area of significant productivity for marine benthic communities. In the 

Beaufort Sea Planning Area, an isolated hard rock bottom area known as Boulder Patch supports diverse 

R.4 MARINE BENTHIC COMMUNITIES, including kelp, algae, and corals (Figure 2-9). In the Chukchi Sea 

Planning Area, Hanna Shoal supports high benthic biodiversity and provides critical foraging grounds for 

species such as walrus. Green sea urchins, purple-orange sea stars, fuzzy hermit crabs, and snow crabs 

commonly inhabit the Chukchi Sea, while the Beaufort Sea contains brittle stars, mussels, and peanut 

worms (Smith et al. 2017b).  

Iŀƴƴŀ {Ƙƻŀƭ ƛǎ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ŀ άƘƻǘ ǎǇƻǘΣέ ŀƴ ŀǊŜŀ ƻŦ ƘƛƎƘ ōƛƻƭƻƎƛŎŀƭ ŘƛǾŜǊǎƛǘȅΣ ǿƛǘƘ 
species returning yearly.  

Nutrients in the highly productive Bering Sea and Strait stimulate benthic communities (Smith 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 in 2011 (NMFS 2021a). 



R.10 COMMERCIAL FISHERIES species that are food sources for humans and other marine organisms, 

congregate in large groups covering vast areas of the seafloor in Bristol Bay (Dew 2010). Snow and 

tanner crabs prefer sandy and muddy areas and have R.6 ESSENTIAL FISH HABITAT along the Bering Sea 

shelf break (Appendix E). Many R.9 MARINE MAMMALS (e.g., walrus and ice seals) feed on the high 

abundance of benthic invertebrates in the northern Bering Sea and use these areas to rest and breed on 

sea ice.  

The Aleutian trench contains many seamounts, canyons, and cold seeps (Figure 2-9). Invertebrate and 

R.6 FISH species are present in seep communities, using the complex, valuable habitat provided by 

worms, mussels, and clam hosts (Levin 2005; Rathburn et al. 2009; Suess et al. 1998). Groundfish and 

scallops are common and important R.10 COMMERCIAL FISHERIES in the Gulf of Alaska Ecoregion (North 

Pacific Fishery Management Council 2014).  

The North Pacific Fishery Management Council has taken action to protect sensitive and rare habitat 

ŦǊƻƳ ŦƛǎƘƛƴƎ ƛƳǇŀŎǘǎ ƛƴ ŀǊŜŀǎ ŜƴŎƻƳǇŀǎǎŜŘ ōȅ ǎŜǾŜƴ ƻŦ .h9aΩǎ !ƭŀǎƪŀ wŜƎƛƻƴ ǇƭŀƴƴƛƴƎ ŀǊŜŀǎ (North 

Pacific Fishery Management Council 2017a; 2017b) (Appendix E). Atka mackerel is one of the most 

abundant species in the western Aleutian Islands, and its habitat includes coral and sponge gardens, 

where the R.6 FISH are thought to spawn (Raring et al. 2016). 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; 2017b). Known skate nursery habitat 

includes areas located in Navarin and St. George Basin Planning Areas (North Pacific Fishery 

Management Council 2013) (Appendix E). Many of the Cobb-Eickelberg Seamounts in the Gulf of Alaska 

Ecoregion are listed as Habitat Areas of Particular Concern (HAPCs). 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 sablefish (Hoff and Stevens 2005). 

Further designations of coral HAPCs and Habitat Protection Areas occur in the Gulf of Alaska (North 

Pacific Fishery Management Council 2017a; 2017b) (Appendix E).  

In the Chukchi and Beaufort Seas Ecoregion, climate change has caused changes to distributions of 

various invertebrates and R.6 FISH. Species-specific differences may have varying effects on food webs 

(Orensanz et al. 2004; Wassmann et al. 2011). For example, in the Bering Sea, Greenland turbot biomass 

has decreased (Bryan et al. 2022) as waters have warmed, while walleye pollock have increased in the 

Bering Sea (Fissel et al. 2022; Overland and Stabeno 2004). During a shift from cold to warm water 

ǘŜƳǇŜǊŀǘǳǊŜ ƛƴ мфттΣ ǘƘŜ DǳƭŦ ƻŦ !ƭŀǎƪŀ 9ŎƻǊŜƎƛƻƴΩǎ ōŜƴǘƘƛŎ ŎƻƳmunity changed from a crustacean-

dominated to a fish-dominated environment, impacting higher trophic level animals and 

R.10 COMMERCIAL & RECREATIONAL FISHERIES (Anderson and Piatt 1999). Research continues to study 

the habitat baseline, particularly of the marine flora in the Boulder Patch (Bringloe et al. 2017), which 

could be crucial to observing changes in the ecosystem. 

Future Baseline Conditions (Figure 3-3). Over the next 40 to 70 years, seafloor resources, including 

R.4 MARINE BENTHIC COMMUNITIES and R.6 FISH & ESSENTIAL FISH HABITAT, may change due to 

various stressors such as climate change, fishing, and ongoing oil and gas activities. Ongoing oil and gas 

activities in Federal and state waters may disrupt marine benthic communities, fish, and EFH.  



Fluctuations in water temperature could continue to influence R.6 FISH distribution and composition of 

R.4 MARINE BENTHIC COMMUNITIES. Projections to 2050 indicate that species invasion and 

replacement may be most intense in the Chukchi and Beaufort Seas Ecoregion (Cheung et al. 2009). As a 

result of ongoing and future range shifts, native species may overlap and compete with new speciesτ

with uncertain outcomes. Some species could benefit, while others may decline, meaning that resource 

managers and R.10 COMMERCIAL & RECREATIONAL FISHERIES may experience a changing ecosystem 

(Anderson and Piatt 1999). If the high biomass of shell-building animals in Alaskan waters is affected by 

ongoing and future ocean acidification, predators like seals, whales, and walrus may lose prey resources 

or need to adapt their diet (Fabry et al. 2009). Not 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% of commercially caught shelled animals are estimated to be unaffected by ocean 

acidification (Mathis et al. 2015). Although this suggests the potential for widespread impacts, southern 

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 changes (Mathis et al. 2015). 

2.6.4 Coastal Environment 

Current Conditions (Figure 3-2). R.5 COASTAL & ESTUARINE HABITATS of the East Bering Sea and the 

Chukchi and Beaufort Seas Ecoregions include barrier islands, beaches, wetlands, tundra, and tidal flats. 

The cƻŀǎǘƭƛƴŜ ƻŦ ǘƘŜ /ƘǳƪŎƘƛ {Ŝŀ ƛƴŎƭǳŘŜǎ ǎƻƳŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƴƻǊǘƘŜǊƴƳƻǎǘ ŜŜƭƎǊŀǎǎ ōŜŘǎ (NPS 2016). 

All these habitats occur within estuarine watersheds in and around bays, lagoons, and river mouths 

where saltwater and freshwater mix (Wilkinson et al. 2009).  

The Gulf of Alaska Ecoregion includes rocky coastlines and numerous fjords, islands, and embayments 

(Wilkinson et al. 2009). Large salt marshes and mudflats are dominant coastal features along Cook Inlet, 

particularly along the western shore. At more exposed locations, sand and gravel beaches and rocky 

shores are quite common (Lees and Driskell 2004). 

The Arctic coastline is highly disturbed by the movement of sea ice, which is frequently pushed onshore, 

scouring and scraping the coastline (Forbes 2011). Fall and spring storms, periods of ice movement, and 

ǇŜǊƳŀŦǊƻǎǘ ǘƘŀǿ ŎŀǳǎŜ ŜǊƻǎƛƻƴ ŀƴŘ ŦƭƻƻŘƛƴƎ ŀƭƻƴƎ ǘƘŜ /ƘǳƪŎƘƛ ŀƴŘ .ŜŀǳŦƻǊǘ {ŜŀǎΩ ǎƘƻǊŜƭƛƴŜǎ (Shell Gulf 

of Mexico Inc 2015). However, the formation of sea ice during fall dampens shoreline erosion and storm 

wave action.  

Tundra ecosystems dominate 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 160 km) from the coast of the Arctic Ocean (Wahrhaftig 1965). Tundra ecosystems are 

composed of wetlands and marshes over permafrost soils (Wahrhaftig 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 Alaska (Alaska Department of Fish and Game 2020). Many herds reside in 



coastal environments across the region, except near the Cook Inlet, Kodiak, and Gulf of Alaska Planning 

Areas (Alaska Department of Fish and Game 2020). Caribou 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 hunting (Alaska Department of Natural Resources 2019). Most 

caribou herds migrate seasonally between their calving area, summer range, and winter range to take 

advantage of seasonally available forage resources. Female caribou begin migrating from overwintering 

areas to calving areas in April (Alaska Department of Fish and Game 2015); calving occurs in late May 

through early June (Alaska Department of Fish and Game 2015; Alaska Department of Natural Resources 

2019). During the post-calving period in July through August, caribou generally aggregate in large groups 

and therefore may be more sensitive to human disturbance (Alaska Department of Fish and Game 

2015).  

Alaskan waters and coasts support several protected R.6 FISH species, including five ESA-listed 

subspecies of steelhead, the ESA-listed southern DPS of the green sturgeon, and nine ESA-listed 

subspecies of salmon (including several stocks that support a valuable R.10 COMMERCIAL & 

RECREATIONAL FISHERY). These 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 farther south along the 

U.S. West Coast. R.6 ESSENTIAL FISH HABITAT for the 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, juvenile, and adult phase EFH is found in select freshwater 

spawning streams, estuaries, and coastal areas throughout Alaska (North Pacific Fishery Management 

Council 2012).  

!ƭŀǎƪŀΩǎ ǊƻŎƪȅ Ŏƻŀǎǘǎ ǇǊƻǾƛŘŜ Ƙŀōƛǘŀǘ ŦƻǊ ŎƻƭƻƴƛŜǎ ƻŦ ōǊŜŜŘƛƴƎ ǎŜŀ R.7 BIRDS, while the 
high abundance of forage fish and crustaceans provides ample food. Each summer, tens 
of millions of seabirds nest along the Alaska coastline, including gulls, jaegers, terns, 
storm-petrels, murres, puffins, auklets, kittiwakes, and cormorants (FWS 2021).  

Critical habitat for the ESA-ƭƛǎǘŜŘ {ǘŜƭƭŜǊΩǎ ŜƛŘŜǊ ŀƴŘ ǎǇŜŎǘŀŎƭŜŘ ŜƛŘŜǊ Ƙŀǎ ōŜŜƴ ŘŜǎƛƎƴŀǘŜŘ ŀƭƻƴƎ ǘƘŜ 

eastern coast of the Bering Sea, St. Matthew Island, St. Lawrence Island, and the Aleutian Islands (Alaska 

Department of Fish and Game 2017b). The ESA-ƭƛǎǘŜŘ {ǘŜƭƭŜǊΩǎ ŜƛŘŜǊ ŀƭǎƻ Ƙŀǎ ŘŜǎƛƎƴŀǘŜŘ ŎǊƛǘƛŎŀƭ Ƙŀōƛǘŀǘ 

along the eastern coast of the Bering Sea, as well as the Aleutian Islands (Alaska Department of Fish and 

Game 2017c); they overwinter in Cook Inlet and surrounding waters (Larned 2006). Over 85% of the 

North American 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 

ESA-listed in Washington, Oregon, and California (Alaska Department of Fish and Game 2017a)Φ YƛǘǘƭƛǘȊΩǎ 

murrelets occur in all three Alaskan ecoregions, with the largest breeding densities in the Gulf of Alaska 

Ecoregion (Day et al. 2020). 

Ice-associated R.9 MARINE MAMMALS in 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 disappearance of sea ice. 



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 Ecoregion either on ice or on shore; however, a recent survey of data 

show a higher concentration of dens in or near the Beaufort Sea Planning Area (Durner 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 ice (Smith et al. 2017b). 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 winter on pack ice 

in the East Bering Sea Ecoregion and move through the Bering Strait to the Chukchi Sea in the summer 

(FWS 2020). Walrus feed on benthic invertebrates, particularly in areas around Hanna Shoal, where sea 

ice persists longer into the spring and summer (Smith et al. 2017b). Finally, ice seals such as 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 pelagic R.6 FISH, while bearded seals feed on R.4 MARINE BENTHIC COMMUNITIES.  

Three other species of R.9 MARINE MAMMALS occur in the Alaska Region. The ESA-listed western DPS 

of Steller sea lions gathers on remote islands, and they are found in high densities in the Aleutian 

Islands. Northern fur seals congregate on the Pribilof and Bogoslof Islands in the East Bering Sea 

Ecoregion (Gelatt and Gentry 2017; Smith et al. 2017b). The 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 top-level predators with regionally specific diets, but they 

feed primarily on schooling R.6 FISH species from the intertidal zone to the continental shelf (Sinclair et 

al. 2005). Additionally, there are three stocks of northern sea otter in the Aleutian Islands and southern 

Alaska, including the ESA-listed southwest DPS; they forage in the relatively shallow coastal waters for 

fish and R.4 MARINE BENTHIC COMMUNITIES for invertebrates (Gorbics and Bodkin 2001).  

Future Baseline Conditions (Figure 3-3). 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 

damage R.5 COASTAL & ESTUARINE HABITATS, in turn impacting R.7 BIRDS that utilize these coastal 

habitats during their migrations.  

Coastal areas in the Chukchi and Beaufort Seas Ecoregion have some of the highest shoreline erosion 

rates in the Nation (Gibbs and Richmond 2017). As a result of shoreline erosion and potential 

displacement, caribou in these coastal areas may overgraze their habitat, perhaps leading to a drastic, 

long-term population decline (Alaska Department of Fish and Game 2015). Climate change could have 

additional effects on foraging behavior and quality of forage for caribou, as well as habitat use and 

migration patterns (Mallory and Boyce 2018). Warmer 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 freshwater flows 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 marine R.7 BIRDS and forage 



R.6 FISH distributions (Piatt et al. 2020). Furthermore, stream temperatures in the Cook Inlet area are 

increasing, potentially affecting salmon returns. 

Ice-associated R.9 MARINE MAMMALS in the Chukchi 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 molting (Wassmann et 

al. 2011). As a result, some species may have to use nearshore areas, pushing them farther from their 

feeding grounds and into closer proximity with humans (Fischbach et al. 2007; Jay et al. 2012; 

MacCracken 2012). Polar bears are affected by decreasing sea ice and additional time spent searching 

for food; substantial population declines are predicted for the future (Regehr et al. 2016). 

2.6.5 Human Environment 

Current Conditions (Figure 3-2). /ƻƳƳǳƴƛǘƛŜǎ ŀƭƻƴƎ !ƭŀǎƪŀΩǎ Ŏƻŀǎǘ ŀǊŜ ŘƛǾŜǊǎŜΦ !ƴŎƘorage and Juneau 

(Gulf of Alaska Ecoregion) are the largest cities with more diverse economies, while other population 

centers are smaller and more remote. In 2019Σ !ƭŀǎƪŀΩǎ ƻŎŜŀƴ ŜŎƻƴƻƳȅ ŜƳǇƭƻȅŜŘ п6,197 people (14% 

of total employment) and generated $8.4billion in GDP (17.6% of total GDP), making ocean-related 

ǊŜǎƻǳǊŎŜǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŜŎƻƴƻƳȅΦ !ƭŀǎƪŀ ǿŀǎ ǘƘŜ third largest contributor to the 

bŀǘƛƻƴΩǎ ƻŦŦǎƘƻǊŜ ǊŜǎƻǳǊŎŜ ŜȄǘǊŀŎǘƛƻƴ ǎŜŎǘƻǊ όoil, gas, and mining activities) in terms of GDP, behind 

Texas and Louisiana. This sector accounted for 69҈ ƻŦ !ƭŀǎƪŀΩǎ ƻŎŜŀƴ ŜŎƻƴƻƳȅ and experienced the 

highest loss in GDP because of a decline in oil prices. R.15 RECREATION & TOURISM is another important 

ǎŜŎǘƻǊ ŘǊƛǾƛƴƎ !ƭŀǎƪŀΩǎ ƻŎŜŀƴ ŜŎƻƴƻƳȅ ŀǎ ƛǘ ŜƳǇƭƻȅǎ р1% of the workforce (NOAA and Office for Coastal 

Management 2022)Φ !ƭŀǎƪŀΩǎ ǘƻǳǊƛǎƳ ƛƴŘǳǎǘǊȅ ƎǊŜǿ ŦǊƻƳ нлмр ǘƻ нлмтΣ ŀŘŘƛƴƎ оΣрлл ƧƻōǎΤ ƻǘƘŜǊ ǎŜŎǘƻǊǎ 

shrank during this period (McDowell Group 2018)Φ 9ƳǇƭƻȅƳŜƴǘ ƛƴ !ƭŀǎƪŀΩǎ ƻŎŜŀƴ ŜŎƻƴƻƳȅ increased by 

6.0% in the decade between 2009ς2019, ōǳǘ ǘƘŜ ǾŀƭǳŜ ƻŦ !ƭŀǎƪŀΩǎ ƳŀǊƛƴŜ ŜŎƻƴƻƳȅ decreased by 26% in 

terms of GDP over the same decade due to resource price volatility ((NOAA and Office for Coastal 

Management 2021). 

Alaska earned the greatest share of R.10 COMMERCIAL & RECREATIONAL FISHERIES harvest (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 landings (NMFS 2021b). Based on landings 

revenue, salmon, Alaska pollock, and Pacific cod are the three most economically valuable commercial 

ǎǇŜŎƛŜǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴΦ !ƭŀǎƪŀΩǎ ǊŜŎǊŜŀǘƛƻƴŀƭ ŦƛǎƘŜǊƛŜǎ ǎŜŎǘƻǊΣ ƛƴŎƭǳŘƛƴƎ ŦƻǊ-hire (e.g., charter) and private 

rental boats, provided 5,360 jobs and contributed $195 million in income to the national economy in 

2018 (NMFS 2021b). Popular sport fishing species in the region include salmon (e.g., coho, pink, 

Chinook), Pacific halibut, and rockfish. Important commercial fisheries in 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 Plan, and Alaska Salmon Fishery Management Plan. Groundfish (especially Pacific halibut 

and sablefish) and salmon have had downward economic trends in recent years (NMFS 2021b). Salmon 

and crab are the largest fisheries in the Gulf 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 shore; they also harvest shellfish, such as clams and 



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 

subsistence R.13 CULTURE. Second onƭȅ ǘƻ !ƭŀǎƪŀΩǎ ƎǊƻǳƴŘŦƛǎƘ ŦƛǎƘŜǊȅΣ !ƭŀǎƪŀΩǎ ǎŀƭƳƻƴ ŦƛǎƘŜǊȅ ƛǎ ƻƴŜ ƻŦ 

the largest fisheries in volume and value (BOEM 2016a). 

Alaska's coastline and offshore waters are abundant in R.11 ARCHAEOLOGICAL & CULTURAL 

RESOURCES. Alaska has a rich maritime history, and some shipwrecks located in OCS watersτmany of 

which are Russian or Japanese ships (BOEM 2011)τare associated with military events dating from 1741 

to the present. In the Chukchi and Beaufort Seas Ecoregion, most shipwrecks are associated with the 

commercial whaling industry (BOEM 2015a); shipwrecks in other Alaska ecoregions include losses from 

fishing and other trading industries. For more information, see BOEM's Alaskan Shipwreck table 

(www.boem.gov/about-boem/shipwrecks-alaskas-coast).  

The waters offshore Alaska may contain submerged pre-contact period archaeological sites dated 

between at least 20,000 and 3,000 years before present (Moreno-Mayar et al. 2018). The 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 during the Pleistocene ice age (Nuttall 2005). The majority of the 

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

Beach ridges at Cape Krustenstern National Monument nearby also protect a 5,000-year archaeological 

ǊŜŎƻǊŘ ƻŦ ǎŜǉǳŜƴǘƛŀƭ ƘǳƳŀƴ ǳǎŜΦ hǘƘŜǊ ŀǊŎƘŀŜƻƭƻƎƛŎŀƭ ǎƛǘŜǎ ŜȄƛǎǘ ŀƭƻƴƎ !ƭŀǎƪŀΩǎ ŎƻŀǎǘƭƛƴŜΦ ¢ƘŜ ǇƭŀƴƴƛƴƎ 

areas around the Aleutian Islands have the greatest potential for preserved pre-contact period sites in 

the Alaska Region (Dixon 2001). 

R.12 LAND USE in 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. Regional Alaska Native Claims Settlement Act (ANCSA) corporations are the largest 

private landowners in the state, whichτalong with village ANCSA corporationsτmanage land for the 

benefit of their Alaska Native shareholders. Subsistence is a primary use of the land in Alaska, where 

many residents depend on hunting, fishing, and gathering to live. Subsistence and personal-use 

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 use 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 considered frontier and non-industrialized. 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 onshore (BOEM 

2016d). The Trans-Alaska Pipeline System (TAPS) starts in Prudhoe Bay, landward of the Beaufort Sea 

Planning Area. There are almost no roads connecting communities to one another 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. There are few ports in this area (USACE 2016; World Port Source 2018a), and the majority of 

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


the port infrastructure farther west, adjacent to the Hope Basin Planning Area, supports mining 

operations (Thesing et al. 2006). Vessel traffic in the Chukchi and Beaufort Seas increased 2.3 times 

between 2008 and 2019 due to new activities beyond cargo transportation; growing traffic supports a 

variety of activities, including energy exploration and extraction, commercial shipping, fishing, scientific 

research, and tourism (U.S. Committee on the Marine Transportation System 2019). NASA 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 field tests are located 

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 for a variety of industries. The Cook Inlet area provides established hubs for air, rail, road, and 

marine transport throughout the state. Cook Inlet has a well-developed oil and gas industry associated 

with state leasing. TAPS starts on the North Slope and ends near Prince William Sound in Valdez, where 

oil is loaded onto tankers (Alyeska Pipeline 2011; Prince William Sound Regional Citizens' Advisory 

Council 2018). The Gulf of Alaska Ecoregion has three medium-sized ports: Anchorage (a hub for cargo 

vessels), Valdez (known for oil tankering activity and fishing), and Ketchikan (popular for commercial 

cruises, ferries, and fishing vessels) (Thesing et al. 2006; World Port Source 2018a). Vessel traffic in this 

ecoregion is a mix of ferries, fishing boats, cargo ships, and cruise ships (Cruise Line International 

Association Alaska 2018; Thesing et al. 2006). The road systems landward of the Cook Inlet Planning 

Area are more developed compared to other planning areas in Alaska. 

R.13 CULTURE ƛƴ ǘƘŜ ŀǊŜŀǎ ŀŘƧŀŎŜƴǘ ǘƻ !ƭŀǎƪŀΩǎ ǇƭŀƴƴƛƴƎ ŀǊŜŀs is largely defined by Alaska Native peoples 

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 customs (Fall 2018). Approximately 17% 

of the Alaskan population, primarily Alaska Native peoples living in rural areas, depend on subsistence 

fishing for food (Mathis et al. 2015). The importance of subsistence is reflected in the high levels of 

participation; high harvest levels to 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 activities. In areas (such as Bethel, Bristol Bay, Northwest Arctic 

Borough, and Wade-Hampton) 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 critical (Mathis et al. 2015). In many Alaskan communities, subsistence is part 

of a mixed subsistence-cash economy, in which participation in subsistence activities depends on cash 

income for equipment and fuel (Keating et al. 2020). Changes in the availability of subsistence resources 

within affordable travel distances to communities can result in both cultural and economic impacts in 

subsistence communities. 

In the Chukchi and Beaufort Seas Ecoregion in northern Alaskaτwhere Iñupiat peoples make up the 

majority of the populationτǎǳōǎƛǎǘŜƴŎŜ ŎƻƴǘǊƛōǳǘŜǎ ǎǳōǎǘŀƴǘƛŀƭƭȅ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ ŎǳƭǘǳǊŀƭ ŎƻƴǘƛƴǳƛǘȅΣ 

well-being, identity, and life satisfaction (Hunsinger and Sandberg 2013; Martin 2012). Subsistence is a 

dominant component of Iñupiat socioeconomics and holds at least equal importance to that of the cash 

and wage-earning sectors; the subsistence and monetary components of these systems have become 



inextricably intertwined (Galginaitis 2014; Huskey 2004). Of particular importance is an annual hunt for 

R.9 MARINE MAMMALS, which coincides with the annual migration of bowhead whales aƭƻƴƎ !ƭŀǎƪŀΩǎ 

ƴƻǊǘƘŜǊƴ ŎƻŀǎǘΦ Lƴ ǘƘŜ 9ŀǎǘ .ŜǊƛƴƎ {Ŝŀ 9ŎƻǊŜƎƛƻƴ όƘƻƳŜ ǘƻ ǘƘŜ ¸ǳǇΩƛƪΣ /ǳǇΩƛƪΣ LƷǳǇƛŀǘΣ ŀƴŘ ¦ƴŀƴƎŀǎ 

communities), familial traditions of hunting, harvesting, and sharing subsistence foods (e.g., seal, walrus, 

caribou, R.6 FISH) are essential for physical and spiritual well-being (Alaska Native Heritage Center 2011).  

In the Gulf of Alaska Ecoregion, Native American communities also have historically relied upon 

subsistence fishing and hunting. In Cook Inlet, subsistence activities provide a sense of identity and 

support the livelihoods of Alaska Native peƻǇƭŜǎΣ ǎǳŎƘ ŀǎ ǘƘŜ 5ŜƴŀΩƛƴŀΣ !ƭǳǘƛƛǉΣ ŀƴŘ YƻƴƛŀƎ ǇŜƻǇƭŜǎΦ All 

five species of Pacific salmon are important resources for communities, accounting for well over 30% of 

subsistence resources used in most communities and over 60% of subsistence resources used in many 

communities throughout the region (BOEM 2016a, Table 3.3.3-3). Several personal-use dipnet and 

setnet fisheries operate throughout the Kenai Peninsula, and a combination of commercial, subsistence, 

and rod-and-reel fisheries provide salmon for domestic use. Many subsistence users also fish 

commercially, taking a portion of their commercial harvest for subsistence uses; households that 

participate in commercial fishing are overall some of the most productive subsistence harvesters (Jones 

and Kostick 2016; Keating et al. 2020).  

Non-salmon fish and large land mammals make up the other main subsistence harvests. Marine 

invertebrates are also an important subsistence food in some communities. Residents of Alaska Native 

communities around Cook Inlet harvest marine mammals such as seals, sea lions, and sea otters (Jones 

and Kostick 2016; Jones et al. 2015).  

Recent research by the Alaska Department of Fish and Game, Division of Subsistence, has documented 

shifts in subsistence harvests for some Cook Inlet communities, in which the diversity of resources (i.e., 

the number of different types of resources) used for subsistence has declined in recent decades. 

Additionally, concentration of harvest production in some communities has increased, such that a small 

number of households harvest most of the resources used within the community and distribute 

subsistence foods through sharing, underscoring the importance of sharing networks to distributing 

harvested resources (Keating et al. 2020). However, the harvest, sharing, and use of subsistence 

resources remains a critically important aspect of maintaining cultural continuity and lifeways in many 

Cook Inlet communities.  

Other defining aspects of R.13 CULTURE in communities adjacent to the Alaskan planning areas include 

R.15 RECREATION & TOURISM όŦǳŜƭŜŘ ƭŀǊƎŜƭȅ ōȅ ǘƘŜ ǎǘŀǘŜΩǎ ƴŀǘǳǊŀƭ ōŜŀǳǘȅ ŀƴŘ ǊŜǎƻǳǊŎŜǎΣ ŀƴŘ 

abundance of national parks, wildlife refuges, and national forests) and the oil and gas industry.  

R.14 VULNERABLE COASTAL COMMUNITIES (including areas with high poverty levels, large minority 

populations, or both) and communities of Alaska Native peoples are located adjacent to many of 

!ƭŀǎƪŀΩǎ ǇƭŀƴƴƛƴƎ ŀǊŜŀǎΦ aŀƴȅ !ƭŀǎƪŀ bŀǘƛǾŜ ǇŜƻǇƭŜǎ ƘŀǾŜ ƪƴƻǿƴ ƻǊ Ǉƻǘential current and historical ties 

to the ocean and coastal areas of the U.S. in or shoreward of BOEM planning areas. As mentioned above 

in R.13 CULTURE, many of these communities are highly dependent on subsistence activities, such as 

whaling, fishing, and hunting.  



!ǊƻǳƴŘ мΣтлл Lƴǳƛǘ ŀƴŘ ¸ǳǇΩƛƪ ǇŜƻǇƭŜǎ ƭƛǾŜ ƛƴ ǘƘŜ !ǊŎǘƛŎ ŀƴŘ .ŜǊƛƴƎ {Ŝŀ ŀǊŜŀǎ ŀƴŘ ƘŀǾŜ ǎǘǊƻƴƎ 

subsistence and cultural ties to the sea (Smithsonian Institution 2020). In the Chukchi and Beaufort Sea 

Ecoregion, the percentage of minority populations far exceeds the national average of 39.9% (U.S. 

Census Bureau 2019z), with 64.7% of residents identifying as American Indian or Alaska Native (U.S. 

Census Bureau 2019t). Minority 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 Native (U.S. Census 

Bureau 2019t). The percentage of residents living below the poverty level in the North Slope Borough 

(11.1%) is slightly less than the national average (11.8%) (U.S. Census Bureau 2019t; 2019z), and the 

livelihood of these communities is closely tied to subsistence activities.  

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

ƭƛǾƛƴƎ ƛƴ ǇƻǾŜǊǘȅ ƛǎ нтΦл҈Σ ǿƘƛŎƘ ƎǊŜŀǘƭȅ ŜȄŎŜŜŘǎ ǘƘŜ ƴŀǘƛƻƴŀƭ ŀǾŜǊŀƎŜ ŀƴŘ ƛǎ ǘƘŜ ƘƛƎƘŜǎǘ ƻŦ !ƭŀǎƪŀΩǎ 

ecoregions (U.S. Census Bureau 2019e; 2019z). Coastal communities within this ecoregion, such as the 

Kusilvak and Bethel Census Areas, have poverty levels as high as 35.1% and 32.7%, respectively (U.S. 

Census Bureau 2019e). As 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 Ecoregion represent 88.2% of the population, which is much higher than the national average 

of 39.9% (U.S. Census Bureau 2019e). 

The Alutiiq and Sugpiaq people have inhabited the coastal environments of south-central 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 Peninsula. The culture of the 

Alutiiq people centers heavily around the ocean (Alutiiq Museum 2020). Certain areas in the Gulf of 

Alaska Ecoregion, such as Lake and Peninsula Borough, have a poverty rate of 18.2% (U.S. Census Bureau 

2019m). Over 61% of residents in this borough identified as American Indian or Alaska Native (U.S. 

Census Bureau 2019m). Minority populations in the Gulf of Alaska Ecoregion accounted for 36.0% of the 

population; this percentage is the lowest found in the Alaska ecoregions (U.S. Census Bureau 2019j; 

2019m; 2019ab; 2019ac). Portions of this ecoregion are more developed, are more accessible, and rely 

less on subsistence activities than other Alaskan ecoregions.  

In 2017, visitors spent nearly $1.7 billion in the Gulf of Alaska Ecoregion (out of a statewide total $2.2 

billion), making R.15 RECREATION & TOURISM ƛƴ ǘƘƛǎ ŀǊŜŀ ƻƴŜ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŜŎƻƴƻƳƛŎ 

sectors (McDowell Group 2018). Attractions include several land and water recreation areas; a few of 

the more popular places include 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 tours to see whales and glaciers; and the Inside Passage, a famous coastal route that is a 

common cruise ship itinerary (Travel Alaska 2018) and includes Glacier Bay National Park, Sitka National 

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 Whittier are the main ports in the south-central area.  

R.15 RECREATION & TOURISM activities in other areas of Alaska are limited. Trips to the Chukchi and 

Beaufort Seas Ecoregion, which account for 1% of visitor spending in Alaska (McDowell Group 2018), are 



ǳǎǳŀƭƭȅ ōŀǎŜŘ ƻǳǘ ƻŦ ¦ǘǉƛŀƑǾƛƪΣ 5ŜŀŘƘƻǊǎŜΣ ŀƴŘ YƻǘȊŜōǳŜΦ ¢ƻǳǊƛǎƳ ŀƴŘ ǊŜŎǊŜŀǘƛƻƴŀƭ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǿƛǘƘƛƴ 

this ecoregion are limited by terrain, physical access, and distance (BOEM 2016d). Polar bear viewing in 

¦ǘǉƛŀƑǾƛƪ ŀƴŘ YŀƪǘƻǾƛƪ Ƙŀǎ ōŜŎƻƳŜ ƛƴŎǊŜŀǎƛƴƎƭȅ ǇƻǇǳƭŀǊ ǎƛƴŎŜ нлмм (Alaska Department of Fish and 

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 spending (McDowell 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. Togiak and the Yukon Delta National Wildlife Refuges (NWRs) are 

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 attraction well known for 

its outdoor recreational activities, hot springs, and geological features (Nuttall 2005). Although the more 

remote coasts of Wrangell-St. Elias National Park (along the Gulf of Alaska) and Aniakchak National 

Monument and Preserve (along the Shumagin coastline) may have relatively low levels of recreation 

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

Future Baseline Conditions (Figure 3-3). Ocean acidification is predicted to cause adverse effects on 

!ƭŀǎƪŀΩǎ R.10 COMMERCIAL FISHERIES and coastal 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 2014 (Alaska Ocean Observing System 2018; NOAA 2014a). Loss of sea ice from melting glaciers 

in the Gulf 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 skeletons (Alaska 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, shellfish, crab) and communities that 

depend on them for subsistence and economic livelihood (Allen 2017; Mathis et al. 2015; Qi et al. 2017; 

Roberts 2017)Φ ¢ƘŜǎŜ ŦŀŎǘƻǊǎ Ƴŀȅ ƘŀǾŜ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎ ƻƴ !ƭŀǎƪŀΩǎ R.13 CULTURE and R.14 VULNERABLE 

COASTAL COMMUNITIES in the 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 of R.10 COMMERCIAL & RECREATIONAL FISHERIES in the Chukchi and Beaufort Sea 

Ecoregion is uncertain. The North Pacific Fishery Management Council approved, and NMFS 

implemented, an Arctic Fishery Management Plan (FMP) in 2009 (North 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 of R.9 MARINE MAMMALS and R.7 BIRDS is 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 long-term effects from these changes on the 

Arctic marine ecosystem. More prolonged ice-free 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 NMFS acknowledge that emergence 

of unregulated, or inadequately regulated, commercial fisheries in the Arctic EEZ off Alaska could have 



adverse effects on the sensitive ecosystem and marine resources of this area, including R.6 FISH, fish 

habitat, and non-fish 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 Alaska-managed fisheries in the Arctic (North Pacific Fishery 

Management Council 2020).  

To date, R.11 ARCHAEOLOGICAL & CULTURAL RESOURCES have not been systematically inventoried and 

evaluated in the coastal and 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 time in !ƭŀǎƪŀΩǎ ŜȄǘǊŜƳŜ 

weather conditions. For example, shipwrecks that occur closer to shore or in shallow waters may be 

damaged by ice gouging. 

Increased vessel traffic may affect R.12 LAND USE. Vessel traffic in the Chukchi and Beaufort Seas 

Ecoregion is expected to continue growing, with mid-range estimates around three to four times 2008 

levels, due to new ice class vessels, changing shipping routes, planned infrastructure, and energy 

exploration and extraction (U.S. Committee on the Marine Transportation System 2019). Increasing 

commercial shipping and R.15 RECREATION & TOURISM cruises through the Northwest Passage may 

contribute to additional marine traffic. In the 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 

accommodate more passengers (Cruise Line International Association Alaska 2018), which may increase 

levels of recreation and tourism and possibly lead to further infrastructure development, such as roads 

and hotels, to accommodate an influx of tourists. Increasing vessel traffic may lead to greater risk of 

vessel strikes. Associated vessel traffic noise (Brandon et al. 2021) may lead to acoustic masking, 

increased stress, and changes in migration routes of R.9 MARINE MAMMALS (Davis et al. 2017; Parks et 

al. 2007; Parks et al. 2011; Rolland et al. 2012), both of which could impact R.14 VULNERABLE COASTAL 

COMMUNITIES that depend on these species for subsistence. With increased oil and gas development 

near and in the North Slope Borough, the economy, land use, and R.13 CULTURE may 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 to the effects of coastal land loss (NOAA 2017f). Settlement 

relocation may continue to affect vulnerable coastal communities; coastal land loss has been an 

imminent threat to many Alaskan communities, particularly in Shishmaref, Kivalina, Bethel, and 

Unalakleet (Smith and 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 important to culture and may have potential 

implications for the preservation of R.11 ARCHAEOLOGICAL & CULTURAL RESOURCES.  



2.7 PACIFIC REGION 

Figures 3-6 and 3-7 ǎƘƻǿ ǘƘŜ tŀŎƛŦƛŎ wŜƎƛƻƴΩǎ ŎǳǊǊŜƴǘ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŦǳǘǳǊŜ ōŀǎŜƭƛƴŜ 
conditions. 

.h9aΩǎ tŀŎƛŦƛŎ wŜƎƛƻƴ ƛncludes 7,863 mi (12,654 km) of shoreline covering the Federal waters off 

Washington, Oregon, and California (NOAA 2016e). The region contains two BOEM ecoregions 

(Washington/Oregon and California Current) and four OCS planning areas (Washington/Oregon, 

Northern California, Central California, and Southern California) (Figure 2-4). Currently, there are active 

oil and gas leases in the Southern California Planning Area. 

2.7.1 Physical Environment 

The continental shelf along the Pacific Coast is relatively narrow (5ς40 mi [8.1 kmς24 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 areas with bedrock 

outcroppings, seamounts, offshore islands, and fragments of mid-ocean ridge (Garrison 2004). Examples 

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

2-10). Dynamic major tectonic features, such as the Gorda and Juan de Fuca plates and associated ridges 

(Figure 2-10), create and affect benthic habitat throughout the region. 

The ecology of the Pacific Region is primarily driven by its eastern boundary current, the California 

Current, and its associated undercurrent (King et al. 2011) (Figure 2-10). The year-round California 

Current is a slow, broad, southward flowing current that brings cold, nutrient-rich 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, nutrient-rich, low-oxygen waters. When exposed 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 circulation patterns create a distinct change in fauna. The Channel Islandsτ

some of which are designated as a National Marine Sanctuary (NMS)τcreate complex circulation 

patterns and provide habitat to diverse species of R.6 FISH, R.7 BIRDS, and R.9 MARINE MAMMALS. Near 

Point Conception, a portion of the California Current turns and flows northward, joining the California 

Undercurrent. Lying beneath the California Undercurrent is an oxygen-minimum zone, which is a 

decreased oxygen layer that extends from the upper continental shelf to depths of greater than 1,000 m 

(3,281 ft) (Mullins et al. 1985). 



 

Figure 2-10. Pacific Region physical, political, and land management features  



Current Conditions (Figure 3-6). Stagnant air caused by the dry climate and mountainous terrain of the 

southwest U.S. contributes to R.1 AIR QUALITY issues near the Central and Southern California Planning 

Areas (Wang and Angell 1999)Φ ¢Ƙƛǎ ŎƻƴŘƛǘƛƻƴΣ ŎƻƳōƛƴŜŘ ǿƛǘƘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ /ŀƭƛŦƻǊƴƛŀΩǎ ƭŀǊƎŜ 

metropolitan areas, contributes to the most complex air quality challenge in the U.S. (Figure 2-11).  

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 boundaries and those released upwind 
over the Pacific Ocean.  

Although the South Coast has reduced PM2.5 significantly, it remains in nonattainment. The 2013ς2016 

drought and recent wildfires resulted in temporary increases in PM2.5 concentrations. The South Coast 

also has the highest O3 concentrations 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 east (California Air 

Resources Board 2017). Northwest of South Coast, Ventura County is designated nonattainment for O3 

and has similar climatic conditions as the South Coast (Figure 2-11). These conditions extend northward 

to areas adjacent to the Central California Planning Area, though with less severe nonattainment 

designations (Figure 2-11). 

Washington, Oregon, and northern California have fewer nonattainment areas, in part due to smaller 

populations and less stagnant air than the Central and Southern California Planning Areas. 

Overall, R.2 WATER QUALITY in the Pacific Region is rated as good to fair (USEPA 2012). Water quality in 

this region is affected by regulated point sources and unregulated non-point sources. Major sources of 

pollutants include agricultural runoff (e.g., pesticides 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 these other sources (Lyon and Stein 2010). 

In addition to anthropogenic sources, the largest contributors of hydrocarbons to Pacific Region waters, 

especially in California, are naturally occurring seeps. These hydrocarbon seeps often produce localized, 

visible sheens on the water and lead to the formation of tar balls commonly found on beaches (Farwell 

et al. 2009; Hostettler et al. 2004). Hydrocarbon seeps also occur within the Washington/Oregon 

Planning Area but produce less volume than the seeps within the three California planning areas.  



 

Figure 2-11. Southern California air quality  
Nonattainment status is determined by county for PM10 and by Air District for PM2.5 and O3.
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http://www.bsee.gov/what-we-do/environmental-focuses/rigs-to-reefs
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