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EXECUTIVE SUMMARY

BACKGROUND

The Oil Pollution Act of 1990 (OPA 90) and Executive Order 12777 authorized the U.S. Coast Guard
(USCG) to issue regulations requiring the owners and operators of tank vessels and marine transportation-
related (MTR) facilities to prepare and submit response plans and comply with USCG approved plans. We
published those regulations in 1996, requiring the owners and operators of tank vessels and MTR facilities to
have certain oil spill response capabilities available by contract or other approved means. These regulations
also state that we will periodically review oil removal equipment requirements to determine if increases in
equipment and additional requirements for new response technologies are practicable.

The USCG Response Plan Equipment Caps [capability] Review in 1999 concluded that there had been major
technological advances and considerable improvements in the effectiveness and availability of on-water
mechanical oil recovery equipment. In 2000, we increased existing mechanical recovery requirements by 25
percent and began evaluating the potential for additional capabilities increases, including stockpiling
dispersant and iz sitw burn equipment. That resulted in our proposed changes to increase the minimum
available oil spill removal equipment required for tank vessels and MTR facilities, add requirements for new
response technologies, and clarify methods and procedures for responding to oil spills in coastal waters (this
rulemaking). We examined the feasibility of a program to implement these proposed regulations that could
include any one or more of the following elements: increase on-water mechanical recovery equipment levels,
require on-water dispersant application capability, establish on-water 7 sifn burn credit, and require aerial
tracking capability.

Since the action area covers regions throughout waters of the U.S. and its territories, we prepared a
Programmatic Environmental Impact Statement (PEIS) according to the National Environmental Policy Act
(NEPA). In September 2000, we published a Notice of Intent (NOI) to prepare and circulate the Draft PEIS
(DPEIS) for regulations to increase the oil spill removal capacity. We requested public input on
environmental concerns related to the alternatives and suggestions regarding analyses or methodologies to
include in the PEIS. We evaluated comments on the NOI and on a notice of proposed rulemaking (NPRM),
and collected input from public workshops.

The information obtained from the public, in combination with Area Committee and Regional Response Team
(RRT) investigations, led to our determination that mechanical recovery, 7# sit# burning and chemical dispersion
meet the criteria to increase the response plan equipment capability requirements, potentially reducing the
amount of spilled oil reaching sensitive marine resources. We then published the DPEIS and held four public
hearings in 2005. As a result of further analysis and public comments on the DPEIS, we decided not to
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include 7z situ burning or burn credits in the regulatory scheme, because allowing such a credit may reduce the
amount of mechanical recovery response equipment available in areas where zn-situ burn pre-authorizations
are in place. They are still, however, evaluated as reasonable alternatives in the Final PEIS (FPEIS). This
FPEIS describes the reasonable alternatives that were evaluated, the affected environment, and the
environmental impacts associated with the alternatives on the resources analyzed.

We would implement the action under the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP), which was modified under OPA 90 to encourage active government planning at the local and
regional levels, and to develop and implement environmentally appropriate oil spill response strategies.

PURPOSE AND NEED FOR ACTION

The purpose of the proposed action is to increase the oil removal capability (Caps) requirements for tank
vessels and MTR facilities and thus increase the available spill removal capability for oil discharges. This
action is needed to ensure the ability to mitigate the adverse impacts of oil spills on the environment to the extent
practicable, as mandated by the Clean Water Act, by optimizing the uniform availability of oil spill response
capabilities.

ALTERNATIVES

We identified six alternatives for oil spill response options that meet the Purpose and Need or are required by
NEPA. The alternatives are based on public input, Coast Guard experience, and evaluations by technical
consultants. Options for response within each alternative include mechanical recovery equipment (containment
booms and skimmers that block the spread of oil, concentrate it in one area, and physically remove it from the
water surface); chemical dispersion, in which dispersants are applied by aircraft or vessel to break the oil into
small droplets and disperse it down into the water column to rapidly dilute and naturally degrade; and 7z situ
burning and burn credits.

Alternative 1—No Action

Although Alternative 1 does not meet the Purpose and Need, it is required by NEPA to form the basis of a
comparison for other alternatives. Under this alternative, also known as the basic response scenario, the
Coast Guard would not change response plan regulations, continuing current levels of mechanical recovery
and 7z sitn burning when circumstances permit for the Atlantic, Caribbean, Pacific, and Oceania regions. For
the Gulf of Mexico and Alaska regions, this alternative is the basic response scenario with or without the
addition of chemical dispersion.

Alternative 2—Twenty-five Percent Increase in Mechanical Recovery Equipment, Plus
Aerial Tracking Capability

Alternative 2 would requite a 25 percent increase in the amount of mechanical recovery equipment that tank
vessel and MTR planholders must have available under contract to respond to an oil discharge. This
alternative would also require aerial tracking capability.

Alternative 3— Twenty-five Percent Increase in Mechanical Recovery Equipment,
Option A Dispersant Application Capability, In Situ Burn Credit, Plus Aerial Tracking
Capability

Alternative 3 would require a 25 percent increase in available mechanical recovery equipment; establish a

dispersant application capability specified by Option A of Table ES-1, establish an % sit burn credit, and
establish aerial tracking capability.
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Alternative 4— Twenty-five Percent Increase in Mechanical Recovery Equipment,
Option B Dispersant Application Capability, In Situ Burn Credit, Plus Aerial Tracking
Capability

Alternative 4 would require a 25 percent increase in available mechanical recovery equipment; establish a

dispersant application capability specified by Option B of Table ES-1; establish an 7z sit« burn credit, and
establish aerial tracking capability.

Alternative 5 — Current Mechanical Recovery Capability, Option B Dispersant
Application Capability, In Situ Burn Credit, Plus Aerial Tracking Capability

Alternative 5 would require planholders to maintain on-water mechanical recovery capability at cutrent levels,
establish a dispersant application capability specified by Option B of Table ES-1, establish an 7z sz« burn
credit, and establish aerial tracking capability.

Alternative 6—Preferred Alternative—Current Mechanical Recovery Capability,
Option B Dispersant Application Capability, Plus Aerial Tracking Capability

The preferred alternative would require planholders to maintain on-water mechanical recovery capability at
current levels, establish a dispersant application capability specified by Option B of Table ES-1, and establish
aerial tracking capability.

Table ES-1
Tiers for Effective Daily Application of Dispersant Capability (Options A and B)
under the Proposed Regulations

Response Time for Completed Dispersant Applies (gal) : Oil Treated (bbl)

Tier Application (hr) Gulf of Mexico Region Non—Gulf of Mexico Regions
1 Option A 12 5,500:110,000 2,750:55,000
1 Option B 12 8,250:165,000 4,125:82,500

Source: Adapted from FR 67, No. 198, October 11, 2002.

Note: Gulf of Mexico region Tier 1 (Options A and B) are higher than non—Gulf of Mexico region Tier 1 (Options A and B) because
of greater potential spill size and frequency in the Gulf region; it is assumed that dispersant stockpiles would be centralized in the Gulf
region. The 1:20 dispersant-to-oil application ratio is a planning assumption that relies on the generally agreed on estimate of the
effectiveness of current dispersant formulations.

None of the alternatives would require the use of a particular technology or dictate the methods or
circumstances for use of any oil spill removal technology for any specific oil spill incident. That would remain
the discretion of the Federal On-Scene Coordinator (FOSC), in accordance with the Regional Contingency
Plans and Area Contingency Plans.

Under current regulations, vessel planholders with dispersant capability and carrying certain oil cargoes can apply
for a credit of up to 25 percent against their mechanical equipment requirements if certain requirements are met.
The proposed requirement that planholders establish dispersant application capability under Alternatives 3, 4, and
5, and 6, however, would replace the existing dispersant credit provisions.

AFFECTED ENVIRONMENT

Due to the programmatic scope of the analysis, the area of influence for this action was broken down into 6
geographic regions for impact determinations. The regions are: Alaska, Atlantic, Caribbean, Gulf of Mexico,
Oceania and Pacific (Figure ES-1). Neither this FPEIS nor the proposed regulations consider or anticipate
extending the requirements to the Great Lakes or rivers and canals. We assessed those environmental and
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socioeconomic conditions relevant to the project scope and programmatic-level discussion, including
resources in the physical, biological, and socioeconomic environments. Since the FPEIS is programmatic, it is
limited to a discussion of the general impacts resulting from implementing the action.

Specific resources that were analyzed in each region were: coastal water quality; marine water quality; air
quality; marine mammals; marine and coastal birds; plankton and fish; intertidal and subtidal habitats; sea
turtles; areas of special concern; essential fish habitat; coastal communities, demography, and employment;
economic status; vessel transportation and ports; fisheries; subsistence; archaeological and historic resources;
recreation and tourism; environmental justice; and public safety and worker health.

The proposed regulations apply only to waters where dispersant pre-authorization area agreements currently exist,
which are waters in the United States greater than 3 nm from shore, with the exception of some coastal State and
island Territory areas with dispersant pre-authorization agreements covering different distances from shore, and
some states which have case-by-case pre-authorization agreements’. Some Pacific Territories waters where
dispersant pre-authorization agreements are not currently in effect are included for completeness only, and not
because we intend to apply the proposed regulations to those areas. The proposed regulations do not affect the
decision whether to pre-authorize the use of chemical dispersion or to authorize its use in a specific incident--those
decisions propetly remain with the local area response community and RRTs in the area at risk.
Figure ES-1
Areas of Influence Considered in This PEIS

B Atlantic Region Caribbean Region
I Guff of Mexico Region [ Pacific Region
. Alaska Region (ceania Region

'»% Commonwealth of Northern Mariana |slands

Buam Hawaii

Puerto Rico and
ULS. Virgin Islands

American Samoa

Note: Map is not to scale. The areas of influence depicted in the map are the six geographic regions considered in this PEIS. In
addition, the map shows the breadth of the U.S. Exclusive Economic Zone (EEZ) in each region.

v http:/ | www.nscg.mil] vip | maps/ dispmap.shiml, last updated August 19, 2004
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ENVIRONMENTAL CONSEQUENCES

The environmental consequences (impacts) were determined for the resources discussed in the affected
environment, using modeling results, risk assessment, scientific literature reviews, and qualitative analysis. The
objective of the evaluation is to compare the overall impacts of each alternative for each resource. To make
these comparisons, a standard basis was established, and a risk matrix approach was used to define levels of
concern (as an indicator of significance) for the ecological effects. The levels of concern are based on the
consensus of the project senior professional staff using their experience with oil spills, damage assessment
studies, and local ecological risk assessments. The risk matrix (Figure ES-2) is based on an evaluation of (1)
the proportion of the resource affected by the action and (2) the time for the resource to recover, for each
ecological resource included in the model. Thus the model also accounts for whether the impacts were judged
to be short or long term.

A representative area within each region was selected as the modeling area. However, in the Caribbean and
Oceania regions, there was no readily available modeling data, so representative areas in other regions were
used. The modeling and risk assessment focused on the direct effects of removing the spilled oil, and are based
on the assumption that a spill has already occurred. Hence, the assessment of each alternative includes both the
impact of the spilled oil and any impacts caused by the response action. Potential impacts on all resources within
each region are based on the analysis of three representative spill sizes: small (200 bbl), medium (2,500 bbl),
and large (40,000 bbl). The determination of the severity of potential impacts under each alternative was
based on the use of a concentration threshold for adverse impact: 10 g/m? for oiled shoreline and 0.01 g/m?
for oiled surface water (technical report, French McCay et al., 2004).

The environmental consequences discussed below focus on the impacts that result under Alternatives 1 and
3. Alternative 1 represents Alternatives 1 and 2 for potential adverse impacts, because the impacts of those
alternatives can be assumed to be equivalent: Alternative 2 would not result in increased recovery efficiency
or produce an increase in oil treated; it only increases mechanical recovery equipment, and adding more
equipment will not increase the amount of oil treated (additional equipment would not increase the number
of opportunities to actually use it).

Alternative 3 represents Alternatives 3, 4, 5, and 6 for potential adverse impacts. Alternatives 3 and 4 include
a 25 percent increase in available mechanical recovery equipment, but as discussed above for Alternative 2,
this does not result in increased efficiency or produce an increase in oil treated compared to Alternatives 5
and 6 (no increase in mechanical recovery equipment). Regarding dispersant delivery capacity, for this
analysis, we estimated the amount of oil that could be treated during response operations for Alternatives 3
through 6 based on Option B of Table ES-1, even though Alternative 3 requires only Option A (slightly less
delivery capacity). Thus the impacts from the model for dispersants associated with Alternatives 4, 5, and 6
are equivalent to those for Alternative 3. This was done to simplify the impacts analysis and ensure that the
highest potential levels of exposure to dispersants and dispersed oil in the water column were considered
(conservative approach). Alternatives 3 through 6 would ensure the uniform availability of dispersant
capability in the four regions (Atlantic, Caribbean, Oceania, and Pacific) where appropriate response times
cannot currently be met. For the Gulf of Mexico and Alaska regions, the dispersants impacts under

Alternatives 3 through 6 are the same as those under Alternatives 1 and 2, due to dispersant use, as shown in
Table ES-2.

Table ES-2
Response Options for Each Region under Alternative 1

Region Mechanical Recovery Chemical Dispersion
Atlantic Yes No
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Caribbean Yes No
Gulf of Mexico Yes Yes
Pacific Yes No
Alaska Yes Yes
Oceania Yes No

Source: Adapted from USCG, 2002.

The potential adverse effects from mechanical recovery and dispersants include impacts from hydrocarbon
emissions and impacts from operating equipment, including noise. The hydrocarbon emissions from exposure to
dispersants or from equipment for dispersant delivery and mechanical recovery are minimal relative to emissions
from the actual spilled oil. Although potential environmental impacts of exposure to dispersants are much less
critical than exposure to dispersed oil, there are concerns about overspraying beyond the area of floating oil.
Appendix G addresses dispersant exposure and concludes that, while dispersants can cause adverse
environmental impacts, these impacts are limited in extent, very short term, and minimal in comparison to the
potential effects of the dispersed oil. The amount of dispersant is relatively small, the risk of exposure is low (if
overspray is avoided), and although dispersants show a low level of toxicity in the laboratory, any dispersant that
is oversprayed is rapidly diluted to levels below toxicity.

Physical damage to habitat or organisms can occur when oil recovery equipment is operated in shallow water, but
is not a substantial concern in the deeper water scenarios considered here. Noise impacts from response
operations are a concern around sensitive organisms, particulatly matine mammals, marine and coastal birds, and
sea turtles. Minimizing noise and dispersant exposure impacts on sensitive organisms should be addressed under
Area Contingency Plans. Thus, the potential adverse impacts of dispersants and mechanical recovery are minimal
or can be controlled. Potential additional impacts related to the storage and maintenance of response equipment
and its actual use in training exercises are not expected to occur and are not analyzed in this FPEIS. Mechanical
recovery is the only response option that removes oil from the matine environment and places it under
containment. Any subsequent disposal of recovered oil is subject to a controlled decision process and any
environmental consequences of this are not addressed in the assessment of the alternatives.

Environmental Consequences of Current Practices

Alternative 1 (No Action) represents existing conditions and produces no change in current response options.
The incorporation of 7 sitn burning does not change the amount of oil treated, so it does not reduce the
severity of potential adverse effects in most scenarios. It might slightly increase the risk of oil residue sinking
to the bottom, but this residual oil is expected to have little or no adverse effect because the majority of its
toxic components either evaporate or are destroyed during burning. On-water mechanical recovery is
currently available in all regions with pre-authorization agreements. Dispersant equipment is currently
approved for use only in the Alaska and Gulf of Mexico regions; therefore, the impacts of chemical
dispersion for those regions are considered under Alternative 1 (Table ES-2). Alternative 1 represents
Alternatives 1 and 2 for potential adverse impacts, because their impacts can assumed to be equivalent. The
consequences to the physical, biological, and socioeconomic environments discussed below were assessed
using modeling (French McCay et al., 2004) and scientific literature review. The following impacts are the same
with or without dispersant use, except where stated otherwise.

Physical Environment

The water-quality criterion we used for oil spills was “volume of water contaminated,” applying a
conservative time weighted concentration, i.e., less than all established water-quality criteria and thresholds
for effects on aquatic biota. For air quality, concentrations of hydrocarbons of concern in the air resulting
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from oil spills and response operations were compared to air quality standards to evaluate the potential for
adverse effects. See Table ES-3 for a summary of the impacts on resources from each alternative.

Potential adverse impacts of oil spills on water quality are related to hydrocarbon contamination. For water
quality in coastal waters, Alternative 1 would have an insignificant influence on the volume of water adversely
affected. Contamination levels would decrease rapidly, even for large spills, due to natural dilution, evaporation,
biological processes, and recovery. Adverse impacts could be important locally for medium and large spills if
the oil moved into shallow and confined coastal waters under conditions where it is mixed into the water by
strong turbulence or in areas where it collects for weeks to months after a spill.

The modeling indicates that the impacts on both marine water quality and air quality for all regions are
expected to be insignificant for small, medium, and large spill sizes. In marine waters that are 3 or more statute
miles offshore, natural dispersion of contamination would be very rapid after a spill, and recovery time would be
on the order of hours to days. Although chemical dispersion could increase soluble aromatic hydrocarbon
concentrations if applied, this would occur after much of the toxic components have evaporated (more than 12
hours after a spill), so any resulting increase in concentrations of toxic components would be relatively small. The
addition of chemical dispersion would disperse some of the volatile hydrocarbons into the water, where they
would enter the atmosphere over a larger area, further diluting their concentrations in the air.

Biological Environment

Marine mammals are vulnerable to spilled oil because they spend considerable time at the water’s surface.
Potential regional adverse impacts on both marine mammals and sea turtles under Alternative 1 range from
minor to moderate.

Marine and coastal birds are highly susceptible to the acutely toxic effects from oil. High concentrations of
birds may be found in many atreas in each region. Potential adverse impacts on marine and coastal birds under
Alternative 1 range from moderate to significant. The addition of chemical dispersion is expected to reduce the
amount of oil that strands onshore in most regions, thus reducing the adverse effects on shoreline nesting
and staging areas.

Plankton and fish are important to the marine food web, ecosystem function, and fisheries. These species are
adversely affected either directly or via the food web by the toxic effects of oil components that enter the water
column. With chemical dispersion, there would be an increase in the amount of oil that is mixed into the water
column. Potential adverse impacts on plankton and fish under Alternative 1 range from insignificant to minor.

Intertidal habitats can take many years to recover from a spill, especially if they are heavily oiled and are difficult
to access for spill response (natural recovery often becomes the primary response). The addition of chemical
dispersion, which decreases the amount of oil that strands onshore, can be beneficial. Potential regional adverse
impacts on intertidal habitats under Alternative 1 range from insignificant to significant.

Subtidal (benthic) habitats consist of the bottom substrate below the low tide level and the species that live
in, on, and near the substrate. Exposure risk is primarily from sinking oil or dispersed oil that is deposited onto
the ocean floor. However, substantial natural dispersion of oil and sediment into the water column occurs only
during storms or from nearshore oil spills. Chemical dispersion is only expected to have a minor influence on
the adverse effects associated with subtidal habitats — although there would be an increase in the amount of oil
dispersed into the water column, the available depth for mixing makes it unlikely that oil would concentrate in
subtidal sediments. The potential regional adverse impacts on subtidal habitats under Alternative 1 range from
insignificant to moderate.
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Areas of special concern are set aside for their uniqueness and are given particular protection. These include
National Marine Sanctuaries and National Wildlife Refuges. The potential risks and adverse effects associated with
shoreline areas and subtidal areas of special concern are identical to those discussed for intertidal habitats and subtidal
habitats, respectively. Additionally, for this analysis, the habitat type with the higher risk ranking is assumed to indicate
the risk to areas of special concern.

Each region has a variety of threatened, endangered, or candidate species, and adverse effects on these
species for any spill size depend on location and season, and are difficult to predict. Although the overall
regional risk that a threatened, endangered, or candidate species would be adversely affected or even present
in the area of a spill is low, the mortality of a single individual of such a species can be considered a severe
adverse effect. Potential adverse effects on marine mammals, marine and coastal birds, or fish that are
threatened, endangered, or candidate species are identical to those discussed in the preceding paragraphs
regarding those species resources. For this analysis, the resource with the highest risk ranking was used as a
conservative estimate of the potential adverse effects on threatened, endangered, or candidate species. The
risk to threatened, endangered, or candidate species of sea turtles is discussed in Chapter 3. Chemical
dispersion is expected to reduce adverse effects by reducing the amount of oil that strands onshote and the
amount of floating oil. No additional risk from chemical dispersion is expected for fish. Potential regional
adverse impacts on threatened, endangered, or candidate species under Alternative 1 range from minor to
significant.

Virtually all waters in each region are considered essential fish habitat (EFH). Areas such as bays, river
mouths, and harbors are designated EFH for at least one life stage of at least one species and are protected by
legislation. The primary issue with respect to EFH is either (1) exposure of sensitive resources in the water
column to hydrocarbon concentrations of concern, or (2) the contamination of bottom sediments, both of
which could lead to either acute or chronic exposures. Adverse effects would include either the death of
individual organisms, the possibility of sublethal effects on long-term population viability, and degradation of
habitat that reduces its availability to managed species. For this analysis, the risk to EFH is assumed to be
defined by the risk to plankton and fish or to subtidal habitat, whichever is greater. With the addition of
chemical dispersion, there would be an increase in the proportion of the water column exceeding 1 ppb of
dissolved aromatic hydrocarbons. This is expected to have a minor influence on the adverse effects associated
with EFH because the proposed regulations apply only to waters with established pre-authorization
agreement areas where chemical dispersion is allowed because prevailing depth and hydrodynamic conditions
provide reasonable dilution over a shorter distance. The potential regional adverse impacts on EFH under
Alternative 1 range from insignificant to moderate.

Socioeconomic Environment

Oil spills can produce a variety of adverse social and economic effects that are generally not substantial at the
regional level, but instead are typically felt in communities located near resources oiled by the spill.

The analysis used for socioeconomic impacts evaluates the effects of oil spills based on the risk of adverse
effects on various aspects of the socioeconomic environment rather than changes in monetary benefits. This
incremental change analysis assumes that the risk to the socioeconomic environment posed by oil spills is
directly related to the extent to which coastal resources are oiled above selected thresholds of concern, and
assesses the economic and social effects of enhanced spill response in terms of the degree of risk posed to
economic and social factors. The analysis generates estimates of the degree of risk reduction achieved.

The potential regional adverse impacts on coastal communities, demography, and employment and
economic status under Alternatives 1 and 3 for small, medium, and large spill sizes range from insignificant to
minor. On average, under both Alternatives 1 and 3, only a small percentage of the total available resources in
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the modeled area is affected for even the largest modeled spills; any adverse impacts are expected to be
localized.

For vessel transportation and ports, oil spills occurring 3 or more statute mi offshore are not likely to cause
substantial adverse effects, and any adverse effects would likely be of short duration. However, an oil spill can
disrupt marine commerce if it occurs in or around a shipping channel or port and results in limits on
watercraft movement as a means of facilitating spill response.

Archaeological and historic resources are likely to be found in each region. Archaeological resources can
be buried under offshore sediments; historic sites can be either located on land and protected from oiling by
bulwarks or other barriers, or are submerged shipwrecks that can either not be well preserved due to strong
currents and wave action or buried under sediments and coral formations. Mechanical recovery, in situ
burning, and/or chemical dispersion may help reduce the amount of oil that strands on the shoreline.

The recreation and tourism assets of coastal communities can be adversely affected by oil spills, both
directly and indirectly. For example, visitors may be less likely to visit and spend money in an area perceived
as affected by a spill. The recreational assets vary by region and include parks, seashores, beaches, recreational
fishing atreas, and scenic vistas.

Potential adverse effects on public health and worker safety are defined as the risk to the public from direct
exposure to oil or response activities as a result of the spill. In each region, there are areas with high population
concentrations along the coast. However, adverse effects on public safety from oil spills that occur 3 or more
statute mi offshore for any of the spill sizes considered are unlikely, regardless of the response options. Potential
adverse effects on worker health are related to direct exposure to oil duting response operations, including inhalation of
fumes, and operating oil spill response equipment. The risk increases as the spill size and the corresponding intensity and
duration of operations increase, but is minimized if safety standards are followed.

Potential regional adverse impacts on vessel transportation and ports, archaeological and historic resources,
recreation and tourism, and public health and worker safety in each region under Alternatives 1 and 3 are
expected to be insignificant for small, medium, and large spill sizes.

Commercial and recreational fisheries are vulnerable to oil spills because of both closures and perceived
taint. A moratorium on fishing operations in the wake of an oil spill can lead to considerable revenue losses
for the commercial fishing and related industries. Potential regional adverse impacts on fisheries (commercial
and recreational) under Alternatives 1 and 3 for small, medium, and large spill sizes range from insignificant
to significant. For both Alternatives 1 and 3, any adverse impacts are expected to be localized—that is,
adverse regional or national impacts are unlikely to result from even the largest spill scenatios.

Subsistence use of marine species is especially important in the Pacific, Alaska, and Oceania regions, where
there is a traditional use of these resources. A particular effect from oil spills would be tissue tainting.
Potential regional adverse impacts on subsistence resources under Alternative 1 range from insignificant to
moderate.

Environmental justice concerns the impacts on low-income, indigenous, and minority populations. In some
coastal areas these groups may experience the effects of an oil spill more severely than the general population.
Poverty in these populations is the best indicator of potential environmental justice issues, and the modeling assumes
that low-income groups would disproportionately suffer adverse socioeconomic effects from an oil spill. Potential
regional adverse impacts on environmental justice under Alternative 1 range from insignificant to significant.
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Environmental Consequences of the Preferred Action and Alternatives

The same resources addressed above in the Environmental Consequences of Current Practices section are
also addressed here. As explained in the Environmental Consequences section, Alternative 1 represents
Alternatives 1 and 2 for potential adverse impacts and, similarly, Alternative 3 represents Alternatives 3, 4, 5,
and 6 for potential adverse impacts. Chemical dispersion reduces both shoreline oiling and surface-water
oiling for both medium and large spills. Thus, in general, chemical dispersion will decrease the severity of
social or economic effects, but this is of greatest potential benefit on a local, rather than on a regional, basis.
As with the environmental consequences of current practices, the following impacts are the same with or
without dispersant use except where stated otherwise.

Alternative 3 would produce an increase in oil treated compared with Alternatives 1 and 2 because Alternative 3
adds dispersant application capability requirements that potentially result in treating a larger quantity of oil.
Alternative 3 includes dispersant Option A (Table ES-1), which requires slightly less delivery capacity under
Tier 1 (0—~12 hours) than Option B (required under Alternatives 4, 5, and 6).

Alternatives 5 and 6 would produce the same increase in oil treated as Alternative 4, with the same quantity of
dispersant application equipment, but at less cost because they would maintain mechanical recovery capability
at current levels, while Alternative 4 would require a 25 percent increase.

Physical Environment

The consequences to the physical environment for coastal water quality under Alternative 3 include the
factor that chemical dispersion would not be a response option in estuaries and coastal waters within 3 nm? of
shore, so mechanical-only recovery would be used. If dispersants were applied offshore, the dispersed oil plume
could move into nearshore areas, but the level and duration of exposure would be negligible due to dilution.
Potential adverse impacts on coastal water quality range from insignificant to moderate.

Potential adverse impacts on marine water quality and air quality in each region under Alternatives 3 are
insignificant. Under Alternative 3, the volume of water contaminated by a small spill remains unchanged
because dispersants could be applied only after most of the spill has already dispersed naturally. Chemical
dispersion of medium or large oil spills increases the volume of water contaminated, but does not change the
level of concern. The addition of chemical dispersion would disperse some of the volatile hydrocarbons into the
water; causing them to enter the atmosphere over a larger area, further diluting their concentrations.

Biological Environment

Under Alternative 3, the potential adverse impacts on marine mammals range from minor to moderate. The
addition of chemical dispersion would reduce the amount of oil that strands onshore.

The potential adverse impacts on marine and coastal birds under Alternative 3 range from insignificant to
significant; for plankton and fish, from insignificant to moderate; for intertidal habitats, from insignificant to
significant; and for subtidal habitats, from insignificant to moderate.

The risk to areas of special concern under Alternative 3 is based on the risk to intertidal habitats in the
Atlantic, Pacific, and Oceania regions for small, medium, and large oil spill sizes. In the Caribbean region, the

2With the exception of several areas that have pre-authorization agreements at different distances from shore, including Maine
(>0.5 nm), Massachusetts (>2 nm), Puerto Rico (>0.5 nm and >60 ft depth), the U.S. Virgin Islands (>1 nm from shore or reef, if
reef < 20ft from surface and >60 ft depth), and Hawaii (>60 ft depth), as well as areas such as Washington, Oregon, Connecticut,
and large portions of Alaska, which have case-by-case pre-authotization agreements (bstp:/ [ wwmw.usgg.mil] vip/ maps/ dispmap.shinml, last
updated August 19, 2004).
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risk is based on intertidal habitats for small and large spill sizes, but on subtidal habitats for medium spill
sizes. Potential regional adverse impacts on areas of special concern under Alternative 3 range from
insignificant to significant.

The risk to threatened, endangered, or candidate species is based on the risk to marine and coastal birds in
the Atlantic, Caribbean, and Oceania regions and on the risk to marine mammals and marine and coastal birds
for the Pacific region. Potential regional adverse impacts on threatened, endangered, or candidate species under
Alternative 3 range from minor to significant.

The risk to EFH is based on the risk to plankton and fish and to subtidal habitats for the Atlantic and
Caribbean regions, and to plankton and fish for the Pacific and Oceania regions. Potential regional adverse
impacts on EFH under Alternative 3 range from insignificant to moderate.

Socioeconomic Environment

The environmental impacts for most of the socioeconomic resources are the same for Alternatives 1 and 3
(coastal communities, demography, and employment; economic status; vessel transportation and
ports; fisheries; archaeological and historic resources; recreation and tourism; and public health and
worker safety). The exceptions are subsistence and environmental justice, for which the impacts in each
region for Alternative 3 are slightly different from those of Alternative 1. However, the range of impacts for both
resource areas remains the same.

Figure ES-2
Risk Matrix and Definition of Levels of Concern
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Source: Adapted from Part A of the technical report (French McCay et al., 2004).

Note: Red represents a high level of concern; yellow, a medium level of concern; and green, a low level of concern.

COMPARISON OF ALTERNATIVES AND CONCLUSIONS

The action alternatives have varying potential adverse impacts on environmental and socioeconomic
resources, ranging from insignificant to significant, depending on the resource and geographic region and the
oil spill size. The impacts are summarized in Table ES-3. An assessment of the beneficial or adverse impacts
of a particular response alternative can be determined by comparing the effects of an oil spill on a particular
resource under that alternative to those impacts under Alternative 1, the difference being the net
environmental impact, which is an indication of the beneficial or adverse impacts of a particular response
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option. The potential adverse impacts on environmental resources from the action alternatives ate less than
impacts from Alternative 1, while the socioeconomic resource impacts for both are similar.

The areas of greatest environmental impact identified in the FPEIS under Alternative 1 are: marine and coastal
birds for large spill sizes in the Alaska region; intertidal habitats for medium and large spill sizes in the Caribbean
and Oceania regions; intertidal habitats for large spill sizes in the Alaska region (impacts decrease to
moderate with the addition of chemical dispersion); threatened, endangered, or candidate species for large
spill sizes in the Alaska region; fisheries for large spill sizes in the Alaska region; and environmental justice for
large spill sizes in the Alaska region.

For Alternative 3, there are potential significant regional adverse impacts: on intertidal habitats for medium spill
sizes in the Caribbean and Oceania regions (impacts decrease to moderate and insignificant with the addition of
chemical dispersion at 45 and 80 percent efficiency, respectively), and for large spill sizes Caribbean and Oceania
areas; to areas of special concern for medium and large spill sizes in the Caribbean and Oceania regions (impacts
decrease to moderate with the addition of chemical dispersion), and to areas of special concern for large spills
in those two regions. For the Gulf of Mexico and Alaska regions, the impacts under Alternative 3 are the same as
those under Alternative 1.

While the analysis shows that mechanical recovery can provide some environmental benefits, there is still the
potential for oil spills to cause significant adverse impacts on physical, biological, and socioeconomic
resources. Overall, the analysis shows that the uniform availability of dispersant capability has the potential to
provide additional protection to certain biological and socioeconomic resources, including sensitive resources
that recover relatively slowly such as intertidal habitats, sea turtles, and marine and coastal birds.

Alternative 6 is the USCG’s preferred alternative because of its increased effectiveness in removing or treating
spilled oil, based on an examination of historical oil spill data (USCG, 1999) and the regulatory analysis
(USCG, 2008). Alternative 6 meets our objectives to increase the response plan equipment capability
requirements for tank vessels and MTR facilities at reasonable cost and with substantial benefit. This
alternative would produce the same increase in the amount of oil treated as Alternatives 3, 4, and 5 because it
requires the same quantity of dispersant application equipment. Since the increase in mechanical recovery
equipment (under Alternatives 2, 3, and 4) would not increase the quantity of oil removed or treated,
requiring those additional capabilities does not offset the costs incurred in establishing and maintaining them.

The net adverse and beneficial impacts depend on the size and location of the oil spill, and the effectiveness of
the response option used. Alternatives 2 through 6 are compared to Alternative 1 to ascertain the net adverse or
beneficial impacts of each alternative. For example, an improvement in the level of concern from a significant
adverse impact to a minor adverse impact indicates that the response option employed had a net beneficial
impact on reducing the adverse impact of the oil spill. Because Alternatives 1 and 2 have similar impacts and
Alternatives 3, 4, 5, and 6 have similar impacts, the net adverse or beneficial impacts were determined by
comparing the potential regional adverse impacts of the two sets of alternatives.

Net Beneficial Impacts

A net beneficial impact occurs under Alternatives 3, 4, 5, and 6 (which would ensure the uniform availability
of dispersant capability in each region) in certain regions and certain spill sizes for the biological resources
and one socioeconomic resource listed below.

e Marine and coastal birds: Atlantic region (medium spills), Pacific region (small spills), and Oceania
region (small spills)

e Intertidal habitats: Atlantic region (medium and large [45 percent dispersant efficiency| spills),
Caribbean region (medium spills), Gulf of Mexico region (medium spills), Pacific (small and medium
spills), Alaska region (medium and large spills), and Oceania region (small and medium spills)
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e Sea turtles: Caribbean region (large spills), Gulf of Mexico (medium spills), and Oceania region
(medium spills)

e Areas of special concern: Atlantic region (medium and large [45 percent dispersant efficiency] spills,
Caribbean region (medium spills), Gulf of Mexico region (medium spills), Pacific region (small and
medium spills), Alaska region (medium spills), and Oceania region (small and medium spills)

e Environmental justice: Caribbean (large spills) and Oceania region (large spills)

Net Adverse Impacts

A net adverse impact occurs under Alternatives 3, 4, 5, and 6 (which would ensure the uniform availability of
dispersant capability in each region) in certain regions and certain spill sizes are listed below:

e Coastal water quality: Caribbean region (large spills), Pacific region (medium and large spills), and
Alaska region (medium and large spills)

e Plankton and fish: Pacific region (large spills)
¢ Essential Fish Habitat: Pacific region (large spills)

e Subsistence: Atlantic region (large spills), Caribbean region (small, medium, and large spills), Gulf of
Mexico (large [80 percent dispersant efficiency] spills), and Pacific region (medium [80 percent
dispersant efficiency] and large spills)

For the remainder of the resources analyzed, a comparison of the alternatives found that the potential adverse
impacts would remain at the same impact level as under the currently available response option (Alternative

1.

National Net Beneficial and Adverse Impacts of the Alternatives

O1l spill impacts on U.S. waters are mostly localized and generally short lived; therefore, the potential benefits
associated with a reduction in oil spill impacts would also be localized and short lived. The national-level
impacts are extrapolated from the regional-level findings. Any change in the net beneficial or adverse impact
levels can be attributed to a particular region and are expected to be localized; therefore, national impacts are
unlikely to result from even the largest spill scenarios.
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Table ES-3
Summary of Potential Adverse Regional Impacts of Offshore Oil Spills* under All Alternatives in the Six Geographic Regions Considered in This FPEIS
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Medium Ins— Ins Ins Min— Min— Ins— Ins— Ins— Min Ins— Ins— Ins— Ins— Ins Ins— Ins— Ins Ins Ins— Ins
Min Mod Mod Min Mod Mod Mod Mod Min Min Mod Min Mod
Large Min— Ins Ins Min— Mod- | Ins— Min— Ins— Min— Min— Ins— Ins— Ins— Ins Ins— Min— Ins Ins Ins— Ins
Mod Mod Sig Mod Sig Mod Mod Sig Mod Min Min Sig Mod Sig

Note: Based on the risk ranking tables for each region in Sections 4.5 and 4.7. Small, 200 bbl; medium, 2,500 bbl; and large, 40,000 bbl. Sig, significant; Mod, moderate; Min, minor; and Ins, insignificant.

*

Average spills.
t Risk to threatened, endangered, or candidate species are derived from the scores for marine mammals, marine and coastal birds, fish, and sea turtles (sea turtles are not considered in the Alaska region).

¥ Range for Alternatives 3, 4, and 5. Alternative 3 dispersant Option A requires slightly less delivery capacity under Tier 1 (0—12 hours) than Alternatives 4 and 5 dispersant Option B. For the purpose of this analysis, however, the USCG
estimated the amount of oil that could be treated during response operations based only on Option B. This was done to simplify the analysis and ensure that the highest potential levels of exposure to dispersants and dispersed oil in the water
column were considered.
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CHAPTER 1
PURPOSE OF AND NEED
FOR THE PROPOSED ACTION

1.1

INTRODUCTION

Under the Oil Pollution Act of 1990 (OPA 90) (Public Law 101-380) and Executive Otrder 12777
(“Implementation of Section 311 of the Federal Water Pollution Control Act of October 18, 1972,
as amended, and the Oil Pollution Act of 1990,” 56 FR 5457), the U.S. Coast Guard (USCG) is
authorized to issue regulations requiring the owners and operators of tank vessels and marine
transportation-related (MTR) facilities to prepare and submit response plans. In 1996, the USCG
published final tank vessel and MTR facility response plan regulations (33 CFR parts 155 and 154,
respectively). These regulations contain requirements for on-water oil removall capacity that
planholders transporting or transferring petroleum oil are required to meet in planning for an oil
discharge.

These regulations also state that the USCG periodically will review the existing response plan
equipment capabilities requirements to determine if increases in mechanical recovery systems, plus
additional requirements for new response technologies, are practicable. In 1999, the USCG
completed an in-depth Response Plan Equipment Caps Review, and subsequently increased existing
mechanical recovery requirements by 25 percent, effective April 5, 2000 (65 FR 710). This review
also concluded that the USCG should begin another regulatory project to evaluate additional
increases in on-water mechanical recovery and new requirements for other response technologies.

1'The term “remove” or “removal” is used throughout the PEIS as it is defined by section 311(a)(8) of the Clean Water Act,
and refers to containment and removal of oil from the water and shorelines or the taking of such other actions as may be
necessary to minimize or mitigate damage to the public health or welfare of the United States (including, but not limited to,
fish, shellfish, wildlife, public and private property, and shorelines and beaches) or to the environment. While the use of
dispersants, which break an oil slick into small droplets that then disperse into the water column, renders further manual
removal attempts infeasible, the use of dispersants increases the opportunity for the oil to undergo natural bioremediation. The
terms “removal” and “treatment” are used interchangeably throughout this PEIS.
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1. Purpose of and Need for the Proposed Action

Preliminary scoping indicates that there may be both beneficial and adverse effects to the
environment. The USCG believes the effects on the environment, as a whole, will be significantly
beneficial. However, the implementing regulations of the Council on Environmental Quality’s
(CEQ’s) National Environmental Policy Act of 1969 (NEPA) (Public Law 91-190, 42 U.S.C. 4321
et seq.) state that a significant environmental impact may exist even if an agency believes that the
net balance of environmental effects are beneficial. Therefore, the USCG has decided to prepare a
Programmatic Environmental Impact Statement (PEIS).

The PEIS for developing these proposed regulations will examine the possible impacts to the
environment on the regional and national levels. In addition, the PEIS will be limited in scope to a
discussion of the general impacts resulting from implementing the action, and will be prepared in
accordance with (1) NEPA, (2) CEQ’s “Regulations for Implementing the Procedural Provisions
of NEPA” (40 CFR part 1500), and (3) USCG’s NEPA procedures and policies (COMDTINST
M16475.1D, “National Environmental Policy Act Implementing Procedures and Policy for
Considering Environmental Impacts”).

1.2. PURPOSE OF PROPOSED ACTION

The purpose of the proposed action is to increase the oil removal capability (Caps) requirements
for tank vessels and MTR facilities and thus, increase the available spill removal capability for oil
discharges.

1.3. NEED FOR PROPOSED ACTION

One of the USCG’s primary missions is protection of the marine environment, including
implementing a variety of oil pollution prevention, preparedness, and response strategies, as
mandated by OPA 90 and other statutes. In carrying out this responsibility, the USCG
promulgated regulations (33 CFR parts 155 and 154) requiring the owners and operators of tank
vessels and MTR facilities to have certain oil spill response equipment available by contract or
other approved means. Based on a review of those regulations (USCG, 1999), and adoption of
regional and local area pre-authorization agreements for chemical dispersion and 7z sit# burning
and in accordance with the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP) (40 CFR part 300), the USCG must examine the practicability of the proposed regulations
that could do any one of, or a combination of, the following:

e Increase on-water mechanical recovery equipment levels
e Require on-water dispersant application capability
o  Establish # situ burn credit

e Require aerial tracking capability.

The need for this action is to ensure the ability to mitigate the adverse impacts of oil spills on the
environment to the greatest extent practicable, as mandated by the Clean Water Act, by optimizing the
uniform availability of oil spill response capabilities. The need for this action is further outlined below.
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1. Purpose of and Need for the Proposed Action

1.3.1. Oil Pollution Act of 1990

This public law was enacted in response to the EXXON IVAILLDEZ oil spill in Alaska and
other oil spills. One of the important goals of OPA 90 was to increase overall spill
response capability in the United States.

The USCG was one of several agencies tasked with implementing OPA 90. The USCG
must monitor and oversee the oil transportation industry’s capability to respond to oil
pollution incidents from vessels and facilities engaged in transport of oil by water. To
implement OPA 90, the USCG promulgated regulations that require vessels and facilities
to develop plans describing how they will respond to an oil pollution incident, including a
worst case oil discharge.

In addition, OPA 90 requires changes in the National Response System (NRS) (described
in 40 CFR part 300), including the establishment of Area Committees. In cooperation
with existing Regional Response Teams (RRTs), Area Committees were tasked with
determining potential oil spill risks and devising strategies to mitigate oil spills in the most
environmentally protective manner practicable.

1.3.2. Regulatory Requirements

In response to the OPA 90 mandates, the USCG published response plan regulations as
Interim Final Rules on February 5, 1993 (for tank vessels, 58 FR 7376; for MTR facilities,
58 FR 7330) and as Final Rules on January 12, 1996 for tank vessels (33 CFR part 155)
and on February 29, 1996 for MTR facilities (33 CFR part 154). The goal of these
regulations was to ensure prompt response to and clean up of oil discharged anywhere
within U.S. waters.

The regulations required vessel and MTR facility planholders to have available, by contract
or other approved means, mechanical recovery equipment suitable for removing spilled oil
from the environment. In establishing mechanical recovery equipment standards, the
USCG recognized that there were technological as well as availability limits on mechanical
recovery equipment. Therefore, the regulations established requirements for equipment
capabilities in response plans regarding the amount of mechanical recovery resources that
planholders were required to ensure were available.

The regulations did not impose capability requirements to employ alternatives such as
dispersants and zz situ burning because of the lack of availability. However, the regulations
did allow certain planholders to apply for a reduction in the amount of required
mechanical recovery equipment if the planholders could establish a dispersant capability
based on certain conditions. These conditions were proven to be too restrictive, and no
planholder applied for the “dispersant mechanical recovery offset.”

The regulations recognized that changes in technology, equipment availability, and general
acceptance of certain alternative technologies might occur over time. Therefore, the
regulations required the USCG to review the original response plan equipment capabilities
requirements to determine whether the mechanical recovery capabilities should be
increased and whether other response technologies in addition to mechanical recovery
were practicable.
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1. Purpose of and Need for the Proposed Action

1.3.3. Response Plan Equipment Caps Review

In conducting the Response Plan Equipment Caps Review (USCG, 1999), the USCG evaluated
improvements in technology, availability, and general acceptance of mechanical recovery
equipment and other response technologies. As a result, existing on-water mechanical
recovery requirements increased by 25 percent, effective April 5, 2000 (65 FR 710). The
review also concluded that there have been sufficient improvements in these areas to
initiate a new regulatory project. The new regulatory project would aim at increasing oil
removal capacity even further, thus ensuring that planholders have even better capabilities
available to respond to oil discharges in the future.

1.3.4. National Oil and Hazardous Substances Pollution Contingency Plan

The NCP was modified in accordance with OPA 90 mandates to encourage more active
government planning at the local and regional levels, and focused on developing and
implementing environmentally appropriate oil spill response strategies. Specifically, the
NCP directs Area Committees and RRT's to consider, as part of their planning activities,
the desirability of using other response technologies in addition to mechanical recovery.
The NCP also directs that the employed response technologies are those that best
minimize the overall impact to the environment.

1.3.5. Pre-Authorization Agreements

In carrying out the NCP mandates, Area Committees and RRT's around the country have
engaged in intensive examination of the environmental tradeoffs involved in responding
to oil spills using mechanical recovery, dispersants, and 7 situ burning. Based on local and
regional environmental evaluations, almost every coastal Area Committee and RRT has
adopted dispersant and 7 sifu burn pre-authorization agreements for oil spill response. All
these agreements are limited in geographic extent and conditions for use, and were
developed and approved through a concurrence of appropriate federal and state natural
resource trustees. The general acceptance of these response options imposes on the
USCG the responsibility to ensure these options’ availability in the event of a spill incident
where their actual use may provide environmental benefit.

1.4. ScoPe OF THIS PEIS

The PEIS for developing the proposed regulations will examine the possible impacts to the
environment on the regional and national levels and will be limited in scope to a discussion of the
general impacts resulting from implementing these proposed regulations. The PEIS will also serve
to encourage public involvement and to address agency and public concerns.

The proposed action could potentially affect all areas in which oil spill response operations could
occut, including marine waters of the U.S. Exclusive Economic Zone (EEZ) off the coasts of the
continental United States, Alaska, Hawaii, Guam, Puerto Rico, and other U.S. territories. The
proposed regulations only apply to waters where dispersant pre-authorization agreement areas exist,
which are demarcated as waters in the United States greater than 3 nm from shore with the exception
of several areas with dispersant pre-authorization agreements at different distances from shore,
including Maine (>0.5 nm), Massachusetts (>2 nm), Puerto Rico (>0.5 nm and >60 ft depth), the
U.S. Virgin Islands (>1 nm from shore or reef, if reef <20 ft from surface and >60 ft depth), and
Hawaii (>60 ft depth), as well as areas such as Washington, Oregon, Connecticut, and large portions
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1. Purpose of and Need for the Proposed Action

of Alaska, which have case-by-case pre-authorization agreements?. The undetlying rationale for the
establishment of dispersant pre-authorization agreements for waters closer than 3 nm from shore is
the ability of the environment in these locations to provide reasonable dilution over a shorter
distance due to depth and hydrodynamic conditions. This PEIS also addresses waters where
dispersant pre-authorization agreements are not currently in place—American Samoa, Guam, and
Commonwealth of Northern Mariana Islands (CNMI). These non—pre-authorization agreement
areas ate included for completeness, and their inclusion does not signify intent to apply the proposed
regulations to those areas. In addition although the Notice of Proposed Rule-Making (NPRM) (67
FR 63331, October 11, 2002) states that the alternatives will address the inland operating
environment, this PEIS does not consider the inland operating environment because there are
currently no dispersant pre-authorization agreements for the inland operating environment. If
dispersant pre-authorization agreements are adopted for the inland operating environment (the U.S.
Environmental Protection Agency [USEPA] has primary responsibility for deciding whether a
dispersant pre-authorization agreement is appropriate in this operating environment), a supplemental
NEPA process would be extended to this operating environment. The decision whether to pre-
authorize the use of chemical dispersion and 7 sit# burning or to authortize their use in a specific
incident is unaffected by these proposed regulations and this PEIS. Those decisions propetly remain
within the purview of the local area response community and the RRTs in the area at risk.

The baseline environment, to which the alternatives are applied, includes the spilled oil. Since the
response alternatives—on-water mechanical recovery, on-water 7z sif# burning, and on-water
chemical dispersion—are only applied after there has been an oil spill, the assessment of each
alternative includes both the impact of the spilled oil and any impacts caused by the response action.

The scope of the PEIS will include a description of the proposed action and the environmental
impacts associated with its possible implementation. The PEIS for developing these proposed
regulations will examine the possible impacts to the environment on the regional and national
levels. Only those environmental and socioeconomic conditions relevant to the project scope and
programmatic-level discussion will be assessed, including resources in the physical, biological, and
socioeconomic environments.

1.5. ORGANIZATION OF THIS PEIS

Chapter 1 Purpose of and Need for the Proposed Action is a NEPA-required discussion and
action overview. It also describes the PEIS content, approach, and scope.

Chapter 2 Alternatives describes oil spill response strategies, the alternative development
process, public involvement, alternatives considered in this PEIS including the no action
alternative and the preferred alternative, historical spill data, mitigation for the adverse potential
environmental impacts associated with a spill, the environmental legal framework applicable to oil
spill response operations, and the Endangered Species Act Section 7 consultation.

2 http:/ | www.uscg.mil] vip/ maps/ dispmap.shtml, last updated August 19, 2004
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1. Purpose of and Need for the Proposed Action

Chapter 3 Affected Environment, also known as the environmental setting, provides a general
description of existing conditions or resources for analysis that might be affected by the action in
the areas of influence and a brief discussion of the resources dismissed from further analysis.

Chapter 4 Environmental Consequences identifies the consequences of oil spills and on-water
response options of the proposed alternatives to each resource in the physical, biological, and
socioeconomic environments. Direct and indirect impacts are identified on the broad regional and
national scales as appropriate in this PEIS, along with a comparison of the alternatives,
unavoidable adverse impacts of the proposed action, irreversible and irretrievable commitment of
resources, relationship between the short-term use of man’s environment, and the maintenance
and enhancement of long-term productivity and cumulative impacts.
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CHAPTER 2
ALTERNATIVES

2.1.

INTRODUCTION

This chapter summarizes the fate and effects of oil spills in ocean ecosystems; reviews different
response technologies! available to minimize the effects of those spills; examines the way in which
these technologies alter that fate; and briefly describes oil spill response efforts. This chapter also
discusses how the response alternatives were selected and reviews those alternatives that are
effective, practicable, and retained for detailed analysis in this Programmatic Environmental
Impact Statement (PEIS). In addition, this chapter discusses response alternatives considered but
eliminated from further analysis. Historical oil spills are analyzed to provide information regarding
the potential use of the proposed alternatives for future oil spill incidents.

The proposed alternatives would require the inclusion of equipment and logistics planning for
chemical dispersion, z situ burning, and aerial tracking in spill response plans by establishing a
requirement whereby the regulated planholders would be required to have oil response capability
available based on a combination of mechanical recovery, chemical dispersion, and 7 situ burn
techniques. However, the proposed alternatives would not require the actual use of any particular
response alternative, nor would they dictate the circumstances under which a specific oil spill
response strategy should be used for an oil spill incident. The actual use of the response
mechanisms would continue to be at the discretion of the Federal On-Scene Coordinators
(FOSCs) in accordance with the guidelines for considering spill response alternatives that are
outlined in Regional Contingency Plans (RCPs) and local Area Contingency Plans (ACPs), both of
which are developed under the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP). Appendix A provides an overview of the National Response System (NRS), including
the federal agencies involved in and general actions of the National Response Team (NRT).

Regional and local representatives of federal, state, and local environmental and response agencies,
with full participation of potentially affected communities, prepare RCPs/ACPs. The RCPs/ACPs
identify regional and local strategies and tactics to be employed for oil discharge removal and the
mitigation or prevention of associated environmental impacts. These plans also identify conditions

! The response options analyzed and discussed in this PEIS—mechanical recovery, iz situ burning, and chemical dispersion—
are for on-water recovery.
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and restrictions related to the potential use of specific response alternatives, including chemical
dispersion and ## situ burning. The FOSC and the U.S. Environmental Protection Agency
(USEPA) regional representative with jurisdiction over the incident, in consultation with the
affected state(s) and the federal natural resource trustees, must approve the potential use of
chemical dispersion and /» sitn burning for a given spill incident. Oil spill response
decisionmakers—federal, state, and local government agencies; oil-transportation and -handling
industries; the oil spill response industry; environmental and other public interest groups; and the
general public—are commonly referred to as the local response community.

Oil spilled in the marine environment (see Appendix B) can result in a variety of adverse
environmental impacts. The main objective of oil spill response technologies is to reduce and
mitigate these adverse impacts on marine ecosystems. Careful consideration of environmental
tradeoffs and the selection of appropriate response options through the required planning process
will have a positive environmental impact when compared with the impacts associated with an
untreated oil spill. A primary objective of the pollution response planning requirements is to
ensure the availability of the most favorable response technique based on operational, weather,
logistical, and ecological concerns to mitigate or to minimize the environmental impact of the spill.

2.2. OVERVIEW OF OIL SPILL RESPONSE STRATEGIES

There are five major response options to oil spills:

e On-water mechanical recovery

e  On-water chemical dispersion

e On-water  situ burning

e Shoreline cleanup and other countermeasures

e Natural removal (no cleanup action).

Other options—including gelling agents and enhanced bioremediation—are less widely used or have
major limitations. In determining the best possible response option for a specific situation, availability
and applicability must be carefully weighed against potential environmental damage and potential
removal success. As mentioned in Section 2.1, selecting the response option to be used for a specific oil
spill event is at the discretion of the local response community, who has the responsibility for
considering which option or combination of options provides the largest benefit and is the most
effective in minimizing potential environmental impacts. This process requires appropriately trained
personnel who are familiar with each strategy’s application, benefits, and tradeoffs.

2.2.1. On-Water Mechanical Recovery

The primary tools for mechanical recovery include barriers (booms) to contain and divert oil,
and skimmers to recover or remove the contained oil from the water’s surface. Containment
booms concentrate spilled oil and divert it to skimmers for collection. They are typically
constructed of an oil-resistant polymer, and consist of a flotation chamber that floats on the
water surface and a weighted “skirt” that extends down into the water. Since oil usually floats
on the water’s surface, the chamber and the skirt trap the oil when the oil encounters the
barrier, while the water flows under the skirt. Deployment of containment batriers is typically
done from boats, and, depending on water depth and current conditions, bartiers may be
held in place by anchors placed on the bottom, along the shoteline, or by the vessels from
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2.2.2.

which they are deployed. Skimmers, on the other hand, are mechanical devices that are set to
operate on the surface of the water in the oil water interface zone. Primary mechanisms for
skimmers include gravity feed; suction; or oil adhesion to a rope, mat, or belt. Once oil is
collected in the skimmer, it is transferred to a temporary storage device for shipment to shore
for recycling or disposal; thus, skimmers usually require pumps and hoses for oil transfer.
Some dedicated skimmers are built into the hulls of oil spill response vessels, and many
require one or more support vessels to hold them on station at the apex of containment
booms. Storage devices usually include floating oil storage bladders, tank barges, or tank ships
designed to carry oil. The rate at which oil can be collected (encounter) in open-water,
offshore operations is a function of relative speed of advance through an oil slick (generally
1 kt or less) and sweep width of the boom/skimmer combination. Collection rates generally
decrease with increasing sea states. Depending on boom characteristics, sea states of 3 to 4
(waves 4 to 8 ft) generally represent the upper limits of boom effectiveness (USCG, 1999).

Mechanical recovery as a response to an oil spill does not require the establishment of a
pre-authotization agreement. As stated in 33 CFR 153.305(c), mechanical recovery is a default
response option for mitigating adverse impacts of an oil spill when authorized by the FOSC.

On-Water Chemical Dispersion

The objective of chemical dispersion is to transform oil slicks floating on the surface of
the water into tiny oil droplets that are “dispersed” throughout the water column. The
primary tools for effective chemical dispersion in response to an oil spill include sufficient
quantity of a dispersant, appropriate application tools, and capability to monitor the
effectiveness of the dispersant. Dispersant application tools include spray booms and
nozzles fitted to fixed-wing aircraft or waterborne vessels, fire monitors on waterborne
vessels, and specially designed dispersant buckets carried underneath helicopters.
Dispersant delivery aircraft may range in size from small, single-engine helicopters or
tixed-wing aircraft to large multiengine cargo aircraft. Monitoring may be visual or may
involve electronic monitoring devices as determined necessary by the responders.

In marine waters, application by aircraft is often preferred to application by vessel since
aircraft traveling in excess of 100 kt can cover a much larger area than a vessel, which is
typically limited to speeds of 5kt or less. The effectiveness of dispersant application is
limited by environmental conditions such as fog, darkness, and high winds, so trained
personnel and specially outfitted aircraft or vessels are necessary to ensure effective
application. Chemical dispersion may be an appropriate response alternative in treating?
oil on the water surface in an effort to reduce or prevent damage to marine life (including
birds, mammals, and other natural resources), fouling of shorelines and boats, and
contamination of drinking water supplies.

Effective chemical dispersion requires that the water, into which the oil is dispersed, is
sufficiently deep and has sufficient mixing energy to dilute or reduce the volume of oil in
the water column to a level that does not produce a significant ecological effect. If the oil

2 The terms “removal” and “treatment” are used interchangeably throughout this PEIS. The term “temove” or “temoval” is used
throughout the PEIS as it is defined by section 311(a)(8) of the Clean Water Act, and refers to containment and removal of oil from
the water and shorelines or the taking of such other actions as may be necessary to minimize or mitigate damage to the public health
or welfare of the United States (including, but not limited to, fish, shellfish, wildlife, public and private property, and shorelines and
beaches) or to the environment. While the use of dispersants, which break an oil slick into small droplets that then disperse into the
water column, renders further manual removal attempts infeasible, the use of dispersants increases the opportunity for the oil to
undergo natural bioremediation.
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is dispersed in a small volume of water with poor circulation, there could be an increase in
adverse ecological impacts. Chemical dispersion effectiveness—the percentage of spilled
oil that can be dispersed—depends on a number of factors, including the type of oil, the
time the oil has been in the water, and weather conditions. In general, oils that are
recoverable using mechanical recovery are also chemically dispersible. However, chemical
dispersion is only effective during the first 1 to 3 days of the spill, since after that time
petiod the oil becomes too viscous and/or emulsified for the dispetsants to be effective.

“Effectiveness monitoring” provides a qualitative indicator of how much oil is being
dispersed by monitoring oil concentrations in the water column. The Special Monitoring of
Applied Response Technologies (SMART) protocol3, which was developed by the USCG,
USEPA, National Oceanic and Atmospheric Administration (NOAA), and U.S. Centers for
Disease Control and Prevention (CDC) as NRT members, provides criteria and guidelines
for monitoring both chemical dispersion and 7z sit« burning during spill response operations.
SMART relies on small, highly mobile teams to deploy to the scene of dispersant applications
ot in sitn burn operations. Monitoring teams collect real-time data using portable, rugged, and
easy-to-use instruments, and channel the data to the Unified Command (UC), a group made
up of representatives from the USCG, the state, and the responsible party. The monitoring
data provided by these teams assist the UC in answering the following critical questions:

e  When dispersants are used, are the dispersants effective in dispersing the oil?

e When 7 sitn burning is used, are particulate concentration trends exceeding the level
of concern?

Dispersants must be listed on the NCP Product Schedule, which is maintained by the
USEPA, before they can be used in the United States*. Criteria for listing a product on the
NCP Product Schedule are contained in the NCP. This includes submission by the
manufacturer of toxicity and effectiveness test data to the USEPA. The FOSC and the
USEPA regional representative with jurisdiction over the incident, in consultation with
the affected state(s) and the federal natural resource trustees, must approve the application
of dispersants before their potential use. The NCP authorizes and encourages the ACP
process to include completion of USEPA and state approvals and consultation with the
appropriate federal and state authorities responsible for managing natural resources in
advance through a pre-authorization agreement that defines the conditions and
restrictions placed on the FOSC for making a dispersant use decision. The NCP
prescribes that these pre-authorization agreements allow the FOSC to approve incident-
specific chemical dispersion without additional consultation. The reason for establishing
pre-authorization agreement areas is to allow timely and, therefore, more efficient
dispersion of oil. The timely application of dispersants can reduce spreading of oil on the
water surface, thus reducing or eliminating shoreline impacts where the majority of
threatened, endangered, or candidate species exist and where human use is high, and
reducing impacts to species that are highly susceptible to oiling (e.g., marine and coastal
birds). Current dispersant pre-authorization agreements around the country generally
extend seaward from 3 nm from shore with the exception of several areas that have
dispersant pre-authorization agreements at different distances from shore, including
Maine (>0.5 nm), Massachusetts (>2 nm), Puerto Rico (>0.5 nm and >60 ft depth), the

5 http:/ [ response.restoration.noaa.gov/ oilaids/ SMART/ SMART. hini!
4 Currently there are thirteen different dispersants with varying toxicity and efficacy values on the NCP Product Schedule.
More information can be found at www.epa.gov/ oilspill under NCP Product Schedule and Notebook.
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U.S. Virgin Islands (>1 nm from shore or reef, if reef <20 ft from surface and >60 ft
depth), and Hawaii (>60 ft depth), as well as areas such as Washington, Oregon,
Connecticut, and large portions of Alaska, which have case-by-case pre-authorization
agreements® (Figure 2.2-1). The undetlying rationale for the establishment of dispersant
pre-authorization agreements for waters closer than 3 nm from shore is the ability of the
environment in these locations to provide reasonable dilution over a shorter distance due
to depth and hydrodynamic conditions. This PEIS also addresses waters where dispersant
pre-authorization agreements are not currently in place—American Samoa, Guam, and
Commonwealth of Northern Mariana Islands (CNMI).

Figure 2.2-1
Summary of Dispersant Pre-Authorization Agreements, 2004
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communication from LCDR Mark Cunningham, Government Plans Branch, U.S. Coast Guard Headquarters, Washington,
D.C., January 2003. For regional information, see Appendix C.

Note: Map is not to scale.

5 http:/ | www.nscg.mil] vip | maps/ dispmap.shiml, last updated August 19, 2004
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2.2.3. On-Water In Situ Burning

The primary tools for iz situ burning include barriers (booms) to contain and concentrate
oil, and a means to ignite the oil and sustain the burn. Iz sit« burn containment barriers are
similar in design and function to those used for mechanical recovery, except that they are
constructed of fireproof or fire-resistant materials. This is important to note from a
practical standpoint, because it means that 7z sizu burn containment barriers are subject to
all the same operational limitations discussed for mechanical recovery containment
barriers. For example, containment booms usually become ineffective in currents in
excess of 1 kt and in waves in excess of 3 to 4 ft. It can also be inferred that the initial
number of incidents where 77 situ burning and mechanical recovery are viable as response
options is identical.

Oil is gathered in the containment barrier’s chamber and trapped in the skirt, while water
flows under the skirt. Because of the size and weight of the boom, deployment is typically
done from large boats operating in tandem. Once the oil is contained, it is ignited with an
ignition device, typically a helitorch delivered by a helicopter. The burn is allowed to continue
for as long as ignition can be sustained inside the boom; the fire goes out almost immediately
if the containment boom is breached or removed. Most of the oil within the boom is
consumed in the fire and is converted to smoke and ash that is cartied away by the prevailing
winds. Iz situ burning can result in the production of a significant smoke plume that contains
particulate matter, which may be harmful to human health and safety. Appropriate
precautions must be taken to ensute that smoke plumes will not affect responders and/or the
general public. Some small portion of the oil—approximately less than 10 percent—usually
will not burn (Allen, 19909) and will remain on the water surface as residue that must be
collected by mechanical means and disposed of onshore. Some studies have shown, however,
that oil residue from certain types of oil will sink when burned (Buist and Trudel, 1995).

Effectiveness monitoring, carried out for the same purpose as for dispersants, is done visually
from spotter aircraft or surface vessels, and is further enhanced through specialized electronic
detection devices. In addition, similar to chemical dispersion, z sit# burning is significantly
more effective on recently spilled oil; oil that has been in the water for more than 3 or 4 days
typically does not contain enough volatile hydrocarbons to sustain an effective burn.

In sitw burning could be an appropriate response alternative for removing oil from the
water surface in an effort to reduce or prevent damage to marine life and other natural
resources, as well as to prevent fouling of shorelines and boats and contamination of
drinking water supplies. In marine waters, it can potentially be used to supplement
mechanical recovery when capacity to store oil recovered by skimmers is limited. Iz sitn
burning is especially beneficial as a response tool in treating oil trapped in icebound waters
where conventional mechanical recovery methods are rendered ineffective because of the
ice. In general, 7n situ burning is as effective as mechanical recovery since they both
depend on boom effectiveness.

The FOSC and the USEPA regional representative with jurisdiction over the incident, in
consultation with the affected state(s) and the federal natural resoutrce trustees, must
approve the potential use of 7 sitn burning for a given spill incident. The NCP authorizes
and encourages the ACP process to include completion of USEPA and state approvals

6 Tests were conducted and reported on during the EXXON VALDEZ spill, in which a controlled test burn was conducted
on 15,000 to 30,000 gal of Prudhoe Bay crude oil. After the burn approximately 300 gal of taffy-like oil clods remained.
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and consultation with the appropriate federal and state authorities responsible for
managing natural resources in advance through an iz situ burn pre-authorization
agreement that defines the conditions and restrictions placed on the FOSC for making a
decision. The NCP prescribes that these pre-authorization agreements allow the FOSC to
approve incident-specific 7z sifu burning without additional consultation. Current 7 situ
burn pre-authorization agreements are in place in every region of the country and are
generally restricted to waters of at least 3 nm from shore (Figure 2.2-2). In no case does
the NCP or a pre-authorization agreement empower any responsible party to use 7 situ
burning without the incident-specific permission and oversight of the FOSC.

Figure 2.2-2
Summary of In Situ Burn Pre-Authorization Agreements, 2004

Pre-approval
Expedited approval
B Case-by-case approval

> 1-6 nm from a population center
X depending on specific location and season

> 3 nm from
population /
center

Case-by-case for C

F > 3 nm from shore
Draft for NY & NJ
pre«appro\}é_l for "I > 3 nm from shore for
> 35 nm frobt shore IX MD & VA

> 3 nm from shore except FL
* (> 9nm from shore )

Oceania
S > 3 nm from shore Puerto Rico
>3 nm from
Subject to prevailing winds, populations, and shore
sensitive resources
usvi

>3 nm from
shore

Source: Adapted from USCG (1999), with personal communication from LCDR Mark Cunningham, Government Plans
Branch, U.S. Coast Guard Headquarters, Washington, D.C., January 2003. For regional information, see Appendix C.

Note: Map is not to scale.
2.2.4. Shoreline Cleanup and Other Countermeasures

Shoreline cleanup and other countermeasures include other chemical and biological
countermeasures that enhance the removal process. Specifically, these include dispersants,
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surface-washing agents, surface-collecting agents, bioremediation, and miscellaneous oil spill
control agents. Prior to using these countermeasures, chemicals are subject to USEPA review
and listing on the NCP Product Schedule, and must be approved by the FOSC, USEPA, and
affected state(s) in consultation with the natural resource trustees.

Herding agents push or compress oil on the water surface and can direct the movement of oil
to produce a thick oil film and enhance recovery. Emulsion-treating agents include emulsion
inhibitors that prevent the formation of emulsions and emulsion breakers that break
emulsion into discrete phases. Solidifiers mix and immobilize oil, facilitating removal.
Elasticity modifiers impart elasticity to oil by changing the mechanical properties of oil, so
that oil remains liquid and can be recovered by skimmers. Oxidation agents enhance the
photo-oxidation of oil. Bioremediation agents enhance the natural biodegradation of oil and
include fertilizing agents that provide nutrients to stimulate bacterial growth and oil-eating
bacteria. Shoreline-cleaning agents increase efficiency of oil removal when water is used to
flush the shoreline, and include hydrocarbon solvents that lower oil viscosity by dilution and
surface-active agents that make oil float so that it is recoverable rather than dispersed. Oil not
removed through natural weathering processes or any on-water recovery strategy described in
Sections 2.2.1 through 2.2.3 will eventually be stranded along the shoreline. Techniques
involved in removal of stranded oil vary depending on the type of shoreline habitat. For
example, cleanup on sandy beaches may involve tractors’ scraping oil off the sand’s surface
and piling it for removal and disposal. It may also involve response personnel raking and
shoveling oil along the shoreline. In rocky shorelines, responders may use high- or
low-pressure water washers to wash oil back into the water, where it can be recovered using
skimming devices. It may also involve using personnel on the shoreline to apply sorbent
materials. In marshy areas, fire hoses or similar devices may flush oil out of marshes.

2.2.5. Natural Removal (No Cleanup Action)

Natural removal is “used” when responders determine that the use of any available
response options would be ineffective or that the environmental tradeoffs are less
favorable when compared to weathering by natural removal. Natural removal relies on the
weathering processes described in Appendix B to remove the oil from the environment.

2.2.6. Aerial Tracking of Spilled Oil

Aerial tracking of spilled oil is an auxiliary response strategy that is appropriate for use in
conjunction with all on-water response technologies, as it provides responders with oil
movement and spill characteristics that allow response managers to more effectively and
efficiently deploy the appropriate response resources for removal. As explained in
Appendix B, winds and currents tend to spread oil spills quickly over wide areas. Aerial
tracking provides the opportunity for responders to track the movement of oil in the
ocean environment, and to collect information on several important characteristics of the
spill that allow response managers to more effectively and efficiently deploy the
appropriate response resources for removal. Aerial tracking also supports effectiveness
monitoring efforts by providing indicators of the effectiveness of the removal efforts.
Aerial tracking relies on fixed-wing or rotary aircraft capable of sustained operations over
water and on trained oil spill monitoring personnel. For more effective response support,
aircraft should be equipped with communications equipment that allows continuous
communication with response managers and operations personnel on the ground.
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2.3. OIL SPILL RESPONSE

As envisioned in the NCP, the NRS is intended to facilitate the reaction of the response community
to an oil spill incident to mitigate adverse environmental impacts. The response community includes
federal, state, and local government agencies; the oil-transportation and -handling industries; the oil
spill response industry; environmental and other public interest groups; and the general public. In
carrying out this intent, the NCP assigns specific tasks to vatrious response community members in
both the planning and response phases documented within an ACP. Appendix A provides an
overview of the NRS, including the federal agencies involved in and general action of the NRT.

In the planning phase, the lead federal response agency in an ACP area (either a USCG or USEPA
pre-designated FOSC) chairs an Area Committee responsible for producing the ACP. The ACP
provides documentation of community consensus on the response strategies and tactics most
appropriate for mitigating oil spill impacts and incorporates them into the planning process. The
Area Committee includes federal and state natural resource trustees and invites public participation
in assessing oil spill risks and the potential environmental costs and benefits of applying various
response options to mitigate those risks. This open and public planning process is intended to
satisfy requirements for endangered species and Essential Fish Habitat protection, among other
important issues. The Area Committee is ultimately responsible for adopting dispersant and z situ
burn pre-authorization agreements in a given area. The government-sponsored, community-
consensus ACPs dictate which response options will be employed in a given area during a specific
response cffort. In addition, during the planning phase, the oil-transportation and -handling
industries are required to identify the response resources necessary to carry out strategies specified
in the ACPs. Each planholder is required to ensure through contract or other approved means the
availability of all the resources (up to the limits specified in the regulations) necessary to carry out
the ACP strategies as they apply to the planholders operating locations.

When a spill actually occurs, both the FOSC and the responsible party activate their plans. In most
spill incidents, the responsible party catries out all response activities under the supetvision of the
FOSC. If the spill is large enough to represent a significant and substantial harm to the
environment, the FOSC will assume control for directing all resources. The primary response tools
are on-water mechanical recovery and shoreline cleanup. Whether the responsible party or the
FOSC is directing the response, options such as dispersants, /# sizu burning, and other chemical- or
biological-mitigating agents are never used unless ordered by the FOSC, under the conditions set
forth by the USEPA, affected states, and natural resource trustees.

There are practicable limits to how much oil can be effectively treated by any method. The
weathering effects on oil discussed in Appendix B largely govern those practicable limits.
Immediately after the spill, the oil is too closely bunched together to allow effective employment
of more than one or two mechanical recovery or i situ burn systems. Within hours—due to
spreading, evaporation, and natural dispersion—the oil is spread in widely separated, thin patches
that must be tracked down and corralled using slow-moving skimmers and containment booms or
in sitn burn booms. No matter how much equipment is put on the water, mechanical recovery and
in situ burn systems are forced to search for smaller and smaller patches of oil spread over wider
and wider areas. As discussed in Sections 2.2.1 and 2.2.3 above, mechanical recovery and i situ
burn booms have essentially the same operational restrictions.

To put it in simpler terms, spill responders can only recover or burn oil on the water that they
corral and contain in sufficient quantity using booms to allow for effective recovery or burning.
They can recover or burn 10 to 90 percent of the oil they contain in sufficient quantity (Table 5-1
in USCG, 2008), but they only contain at most 30 percent of the total oil spilled. Thus only a
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limited amount (generally considered to be less than 15 percent) of the oil is likely to be recovered
on water using mechanical recovery or iz situ burning, regardless of how much equipment is
employed. In Coping with an Oiled Sea, the Congressional Office of Technology reports, “Even
under ideal conditions, with equipment and trained personnel nearby, and good weather, it is not
realistic to expect to recover more than 30 percent from a major spill. Probably less than half that
amount is more likely” (OTA, 1990, p. 16).

Dispersant removal capability is much higher than mechanical recovery and 7 situ burning because
application by aircraft treats a much greater portion, up to 100 percent, of the spilled oil. Aircraft
are much more mobile than boats used for dispersant application as well as boats used to operate
mechanical recovery systems. Aircraft can move quickly to treat even widely scattered patches of
oil. Theoretically, dispersant treatment can approach 100 percent, but a more reasonable
expectation is 45 to 80 percent (USCG, 2008), given the potential for decreased dispersant
efficiency from weathering of oil, misapplication, etc. For the purposes of this PEIS, the USCG
has estimated efficiency rates. Appendix D provides the calculated efficiency rates for mechanical
recovety, in situ burning, and chemical dispersion.

2.4. ALTERNATIVES DEVELOPMENT PROCESS

The preferred environmental option for protecting marine resources from environmental damage
associated with oil spills is preventing the oil from reaching the resources of concern (NRC, 1989).
The focus of the alternatives development process is similar in that it considers alternative
response strategies that would improve the ability of the response community to minimize
potential adverse environmental impacts of oil spills by reducing the amount of spilled oil reaching
sensitive marine resources. The USCG analyzed the potential effectiveness of all oil spill response
strategies, including mechanical recovery, chemical dispersion, iz situ burning, shoreline cleanup,
herding agents, emulsion-treating agents, solidifiers, elasticity modifiers, oxidation agents,
bioremediation agents, and shoreline-cleaning agents. Aerial tracking, as a complement to any of
the above mentioned response strategies, was also analyzed (USCG, 1999).

As part of USCG’s goal to ensure a prompt response and cleanup of oil spills in U.S. marine
waters, the USCG published Final Rules for tank vessels on January 12, 1996 (61 FR 1052) and for
marine transportation-related (MTR) facilities on February 29, 1996 (61 FR 7890). These
regulations required tank vessel and MTR facility planholders to have available, by contract or
other approved means, mechanical recovery equipment suitable for removing spilled oil from the
environment. Based on the recognition that technological and scientific developments, equipment
availability, and general acceptance of certain other response technologies could occur over time,
these regulations required the USCG to determine whether the mechanical recovery capability
requirements should be increased and whether other response strategies in addition to mechanical
recovery were practicable for mitigating the environmental impacts of an oil spill.

The guidelines for considering all spill response strategies are outlined in the NCP and described in
detail in local ACPs, which are developed under the NCP. In carrying out the NCP mandates,
Regional Response Teams (RRTs) and Area Committees around the country have engaged in
intensive examination of the environmental tradeoffs involved in responding to oil spills using all
potential oil spill response strategies. These efforts were motivated by the local response
community’s awareness of the potential benefits and advantages—from technical, operational, and
environmental standpoints—that could be rendered by the potential use of any or all of the oil
spill response strategies included in the NCP. Based on these local and regional environmental
evaluations, almost every RRT and Area Committee has now adopted dispersant and 7 sitn burn
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pre-authorization agreements for oil spill response (USCG, 1999). These agreements represent a
consensus understanding by the oil spill response community of the value and limitations of
chemical dispersion and 7» sitn burning as response strategies. These agreements also detail the
circumstances under which each pre-authorized strategy enhances the responders’ ability to
mitigate potential adverse environmental impacts associated with the spill in an efficient and
effective manner.

2.5. PUBLIC INVOLVEMENT

In addition to the alternative development process inherent to the assembly of local ACPs, the
USCG has used public scoping as an integral part of its effort to develop the oil response
alternatives to be analyzed in this PEIS. Public scoping has been critical to understanding public
concerns over the potential operational, economic, and environmental benefits and tradeoffs
surrounding different spill response strategies. Public workshops were held in Oakland, California,
on July 24, 1998; Houston, Texas, on August 19, 1998; and Washington, D.C., on September 16,
1998. The workshops were widely publicized through a Federal Register notice, the USCG vessel
response plan (VRP)/shipboard oil pollution plan (SOPEP) Web site’, trade journals, and written
notice to individuals and organizations representing interested members of the public and the
response community from around the country. These workshops were intended to elicit input on
potential changes to the equipment requirements within the current response plan regulations for
mechanical recovery, chemical dispersion, iz sitn burning, shoreline cleanup, herding agents,
emulsion-treating agents, solidifiers, elasticity modifiers, oxidation agents, bioremediation agents,
and shoreline-cleaning agents.

The workshops served as forums to discuss issues relevant to establishing practicable alternatives
to existing spill response equipment capability requirements. Discussions focused mostly on
technological, operational, economic, and environmental concerns related to mechanical recovery
and chemical dispersion because the USCG perceived these options to be the most promising in
rapidly treating large volumes of spilled oil in open-water marine environments. Ir sitn burning was
also discussed as having significant potential for large-volume oil spill response. In addition, based
on the information received during the development of the local ACPs, other response strategies
were also discussed, including other chemical and biological strategies such as herding agents,
emulsion-treating agents, solidifiers, elasticity modifiers, oxidation agents, bioremediation agents,
and shoreline-cleaning agents. The results of the workshops demonstrated that, based on current
oil spill response technology, there was significant public, government, and industry support for
increasing the on-water mechanical recovery equipment requirements imposed by the current
regulations, while also imposing dispersant and iz sitn burn capability requirements. Summary
reports of the workshops are available on the USCG VRP/SOPEP Web site?.

Based on inputs received from the workshops, in 1998 the USCG commissioned an independent
study to assess the practicability of spill response requirements. The study focused on the advances
in technology, policy, and equipment availability for the removal of on-water oil discharges with
the goal of determining whether changes to current removal equipment requirements were
warranted. The study concluded with a report—Response Plan Equipment Caps Review—published in
May 1999, which found that, since 1993, there have been vast technological advancements and
considerable improvements in the effectiveness and availability of on-water mechanical recovery
equipment, and that local or regional determinations related to chemical dispersion and 7 sitn

7 http:/ | www.uscg.mil] vrp
8 hitp:/ | wwmw.uscg.mill vip/ reg/ response.shim!

Final PEIS for VRPs and FRPs for Oil 2008

2-11



2. Alternatives

burning have been completed nationwide (USCG, 1999). Therefore, the report recommended that
the USCG consider amending the current regulations to require industry to increase its on-water
mechanical recovery equipment capability and to establish and maintain both dispersant and on-
water # sitn burn capability.

The report’s general conclusions and recommendations (USCG, 1999) found, based on the
potential for spills in excess of both current and projected response plan equipment capability
requirements and availability in the marketplace and in existing spill response organizations’
stockpiles, that it is practicable to consider:

e Increasing the current mechanical recovery capability requirements by 25 percent at this time
and again in 5 years;

e Requiring dispersant capability under certain conditions for planholders operating in waters
where dispersant pre-authorization agreements are in place;

e Requiring an 7z situ burn capability at this time as a supplement to existing mechanical recovery
capability, and possibly considering an offset of mechanical recovery capability under certain
conditions;

e Requiring planholders to provide an airborne visual-tracking capability since advances in aerial
tracking technology are expected to improve the effectiveness of all three spill response
techniques examined in the report.

The complete Response Plan Equipment Caps Review (USCG, 1999) and the Federal Register Notice of
Decision are available on the USCG VRP/SOPEP Web site?.

On September 1, 2000, the USCG announced the commencement of this PEIS in a Notice of
Intent (NOI) (65 FR 53335) and defined several broad alternatives for use in areas where
pre-authorization agreements are in place in the waters of the United States. After receiving public
comment on the alternatives and considering the historical context of alternatives, the USCG
decided to explore public opinion on expanding the scope of the proposed regulations to inland
and coastal waters. On October 11, 2002, the USCG published a Notice of Proposed Rule-Making
(NPRM) (67 FR 63331) announcement that expanded the alternatives to include chemical
dispersion and iz situ burning in the inland operating environment. Although the NPRM states that
the alternatives will address the inland operating environment, this PEIS does not consider the
inland operating environment because there are currently no pre-authorization agreements for the
inland operating environment. If pre-authorization agreements are adopted for the inland
operating environment (the USEPA has primary responsibility for deciding whether a
pre-authorization agreement is appropriate in this operating environment), a supplemental NEPA
process would be extended to this operating environment.

The Draft PEIS was available for public review and comment for 60 days after the Notice of
Availability (NOA) was published. Actions during this public involvement phase included the
following:

e A NOA was published in the Federal Register on June 1, 2005, announcing the availability of
the Draft PEIS for review and comment. This publication date started the 60-day review
period.

9 http:/ | www.uscg.mil] vip/ reg/ capsreview.shiml
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e The USEPA published a Notice of Receipt of the Draft PEIS in the Federal Register on May
27, 2005.

e A Notice of Public Hearing was published in the Federal Register on June 15, 2005. The
purpose of the Notice of Public Hearing was to state that the U.S. Coast Guard would hold
four public hearings to solicit comments on the Draft PEIS. The locations, dates, and times of
the public hearings were as follows:

— Houston, Texas — July 11, 2005 — 12:00 P.M. to 7:00 P.M.
— Sacramento, California — July 13, 2005 — 12:00 P.M. to 6:00 P.M.
— Anchorage, Alaska — July 15, 2005 — 12:00 P.M. to 7:00 P.M.

— Washington, D.C. — July 19, 2005 — 12:00 P.M. to 7:00 P.M.

e The Draft PEIS was mailed to agencies and interested members of the public for review and
comment.

e Requests for a national consistency determination pursuant to section 307(c)(1) of the Coastal
Zone Management Act (CZMA) were sent to thirty-four State Coastal Zone Management
Programs. The U.S. Coast Guard received twelve formal responses concurring with the federal
consistency determination. Nonresponses were also considered as concurring with the federal
consistency determination.

e A Notice of Availability and Request for Comments was published in the Federal Register on
August 5, 2005, announcing that the review and comment period had been extended for an
additional 30 days.

e A total of nineteen commenters provided comment on the Draft PEIS. These comments and
USCG responses are provided in Appendix H.

The USCG has decided to eliminate the credit for 7 situ burning because allowing such a credit
may reduce the amount of mechanical recovery response equipment available in areas where zn-sitn
burn pre-authorizations are in place. As these areas are typically more than three miles from
shore, there will be no reduction in mechanical recovery equipment available in near shore areas.
The Coast Guard acknowledges the limited opportunities to employ /#-sit# burning in open waters.
Those limitations are so severe, and the cost of /z-situ burn equipment so high, that the Coast
Guard cannot justify requiring stockpiling of /n-situ burn equipment in addition to required
mechanical recovery stockpiles.

2.6. ALTERNATIVES CONSIDERED IN THIS PEIS

Based on the knowledge and information developed through the Area Committee investigations,
public input from workshops, the Response Plan Equipment Caps Review study, and responses from
the PEIS NOI and the NPRM, the USCG has concluded that mechanical recovery, chemical
dispersion, and 7z sitn burning meet the criteria for potentially reducing the amount of spilled oil
reaching sensitive marine habitat. These response options have the potential to effectively remove
large quantities of oil from the water when used in the first several days after a spill incident occurs
(NAS, 1989; USCG, 1999). The alternatives proposed in the NOI and refined in the NPRM
determined the alternatives that are considered and analyzed in detail in this PEIS. Thus, these
alternatives will be analyzed in this PEIS and will be covered in more detail in Chapter 4.
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The proposed regulations would increase the oil removal capacity requirements for tank vessels
and MTR facilities, and thus would increase the available oil removal capability for oil spills. The
reasonable alternatives proposed in the NOI and refined in the NPRM met the purpose and the
need that were to be considered and analyzed in detail in this PEIS. This PEIS examines the six
refined alternatives (Figure 2.6-1):

e Alternative 1—no action, whereby no change in response plan regulations would be
implemented.

e Alternative 2—increase on-water mechanical recovery capability and establish and maintain
aerial tracking capability”.

e  Alternative 3—increase on-water mechanical recovery capability, establish on-water dispersant
application capability (Option A), establish 7z sizu burn credit, and establish and maintain aerial
tracking capability.

e  Alternative 4—increase on-water mechanical recovery capability, establish on-water dispersant
application capability (Option B), establish 7 sit# burn credit, and establish and maintain aerial
tracking capability.

e Alternative 5—maintain on-water mechanical recovery capability at current levels, establish
on-water dispersant application capability (Option B), establish ## sitn burn credit, and
establish and maintain aerial tracking capability.

e Alternative 6 [Preferred Alternative]—maintain on-water mechanical recovery capability at
current levels, establish on-water dispersant application capability (Option B), and establish
and maintain aerial tracking capability.

Under all alternatives except Alternative 1, planholders would be required to have aerial tracking
capability available by contract or other approved means. Aerial oil spill tracking is routinely used in
oil spill incidents and has proven to be very effective in directing on-water response activities; thus, it
will not be considered separately but will be analyzed as an integral part of Alternatives 2 through 6.

Implementing proposed Alternatives 3, 4, 5, or 6 would require planholders to have available, by
contract ot other approved means, dispersant equipment and supplies for responding to a spill
incident. In Alternatives 3, 4, and 5, there are two chemical dispersion options, Options A and B,
which are defined in Table 2.6-1. Under Option A in a non—Gulf of Mexico region, within the first
12 hours of response, 2,750 gal of dispersant ate applied to treat 55,000 bbl of oil. Under Option B
in a non—Gulf of Mexico region, a larger volume of dispersant is applied to treat a larger volume of
oil. For the Gulf of Mexico region under both Options A and B, larger volumes of dispersant are
applied to treat larger volumes of oil as compared with any of the other regions. Under
Alternatives 3, 4, and 5, an 7 situ burn credit would be extended to planholders where 7 situ burn
pre-authorization agreements currently are in place (Figure 2.2-2). If a planholder opted to
establish and maintain an 7 sit« burn capability, the planholder would receive credit against their
mechanical recovery equipment and would be able to reduce their mechanical recovery capability
by an equal amount up to the limit specified in the NPRM and discussed in Section 2.6.3.

The proposed regulations would apply in all areas with dispersant and 7z sizu burn pre-authorization
agreements (Figures 2.2-1 and 2.2-2). A pre-authorization agreement represents a consensus among
the local response community of the circumstances under which the alternative enhances
responders’ ability to mitigate environmental impacts of an oil spill event. When the conditions—
oil type, water temperature, water depth, distance from shore, proximity to environmentally
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sensitive habitat—specified in the pre-authorization agreement are met, the FOSC can order the
use of the response alternative immediately.

Table 2.6-1
Tiers for Effective Daily Application of Dispersant Capability (Options A and B)
under the Proposed Regulations

Response Time for Completed Dispersant Applies (gal) : Oil Treated (bbl)

Tier Application (hr) Gulf of Mexico Region Non-Gulf of Mexico Regions
1 Option A 12 5,500:110,000 2,750:55,000
1 Option B 12 8,250:165,000 4,125:82,500
2 36 23,375:467,000 23,375:467,000
3 60 23,375:467,000 23,375:467,000

Source: Adapted from FR 67, No. 198, October 11, 2002.

Note: Gulf of Mexico region Tier 1 (Options A and B) are higher than Non—Gulf of Mexico region Tier 1 (Options A and B) because
of greater potential spill size and frequency in the Gulf region; it is assumed that dispersant stockpiles would be centralized in the Gulf
region. The 1:20 dispersant-to-oil application ratio is a planning assumption that relies on the generally agreed on estimate of the
effectiveness of current dispersant formulations.

The baseline environment, to which the alternatives are applied, includes the spilled oil. Since the
response alternatives—on-water mechanical recovery, on-water 7z situ burning, and on-water
chemical dispersion—are only applied after there has been an oil spill, the assessment of each
alternative includes both the impact of the spilled oil and any impacts caused by the response action.

The spilled oil that is not removed by one of the alternatives would be stranded on a shoreline, where
it could be removed using mechanical means such as hot or cold water flushing to re-float the oil and
recover it with a skimmer, manual pickup, burning, or removing and replacing the affected substrate.
Hard surfaces, such as rocks or bulkheads, could be sandblasted or steam cleaned. It is important to
consider that, in general, shoreline cleanup is extremely labor intensive, costly, and environmentally
damaging to sensitive resources. Oil on beaches tends to be washed throughout the intertidal zone
following the tide cycles, resulting in frequent re-oiling of sensitive habitat. As an example, marshes
affected by oil spills are frequently left to recover naturally because the impact of human intervention
has been found to be sometimes more environmentally damaging than letting the oil disperse by
natural processes.

2.6.1. Alternative 1—No Action (No Change in Response Plan Regulations)

Under this alternative, the USCG would not implement any changes to the current
regulations. Mechanical recovery equipment requirements would remain at current levels
as determined using the calculations for MTR facilities in 33 CFR part 154, Annex C, and
for tank vessels in 33 CFR part 155, Annex B. Dispersant and z» situ burn capability and
equipment would not be required, so their potential use as response strategies would
continue to be severely limited because most tank vessel and MTR facility planholders do
not currently contract for these capabilities. Planholders would not be required to
establish and maintain aerial tracking capability although the majority of planholders
currently have aerial tracking capability as a standard practice. In addition, as is the current
and historical practice, the local response community would continue to determine the
actual use of the response capability in an oil spill event.

Responders would continue to use mechanical recovery equipment to remove as much oil
from the water’s surface as possible. Oil that is not removed by this method would be
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removed either through natural recovery or shoreline-cleaning methods. Chemical
dispersion and 7z sitn burning would be approved for use infrequently in areas where
pre-authorization agreements are in place. Chemical dispersion would be approved for use
almost exclusively in the Gulf of Mexico and Alaska regions (Table 2.6-2).

Table 2.6-2
Response Options for Each Region under Alternative 1
Region Mechanical Recovery Chemical Dispersion In Situ Burning
Atlantic Yes No Yes
Caribbean Yes No Yes
Gulf of Mexico Yes Yes Yes
Pacific Yes No Yes
Alaska Yes Yes Yes
Oceania Yes No Yes

Source: Adapted from USCG, 2008.

As required in 33 CFR parts 154 and 155, MTR facility and tank vessel planholders must
have contracts with response providers to deliver the specified recovery capability to the
scene and be operational within certain time periods. These time periods or tiers allow
planholders to maintain a certain level of locally available equipment and to supplement that
equipment by importing equipment from other regions over time (Table 2.6-3). Tier 1 for
mechanical recovery is the first operational period of a response that begins anytime from
12 to 24 hours after the discovery of the spill, depending on proximity to major port areas.
Tier 2 for mechanical recovery is the second operational petiod that begins anytime from 36
to 48 hours after discovery of the spill, depending on proximity to major port areas. Tier 3
for mechanical recovery is the third operational petriod that begins anytime from 60 to 72
hours after the discovery of the spill, depending on proximity to major port areas.

Table 2.6-3
Current and Proposed Response Requirements (bbl/d) for Mechanical Recovery Equipment
for Tank Vessels and MTR Facilities *

Current Proposed
Tier Alternative 1 Alternative 2 Alternative 3* Alternative 4* Alternative 5*

1 12,500 15,000 15,000 12,500 12,500
(12,500) (10,000) (10,000)

2 25,000 30,000 30,000 25,000 25,000
(25,000) (20,000) (20,000)

3 50,000 60,000 60,000 50,000 50,000
(50,000) (40,000) (40,000)

Source: Cutrent, 65 CFR 710, USCG, 2008; proposed, adapted from USCG, 2008
Note: The current regulations do not require dispersant or 7 sit# butn equipment to be maintained anywhere in the
United States.

* Response requirements will revert to previous levels if credit is given for 7 sit# burning. Reverted levels are
shown in parentheses.

Under existing conditions, the Gulf of Mexico and Alaska regions currently have
dispersant pre-authorization agreements in place, as well as dispersant capability. In sitn
burn capability currently is available in all regions with pre-authorization agreements.
Therefore, in this PEIS the impacts of chemical dispersion for the Gulf of Mexico and
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Alaska regions and 7# sitn burning for all six regions considered in this PEIS will be part of
Alternative 1 (USCG, 1999).

In the current regulations (33CFR 155.1050 (j) and 33 CFR 155.1225(h)) tank vessel
planholders, with established dispersant capability and carrying certain oil cargoes are
authorized to apply for a credit against their mechanical equipment requirements if:

e The tank vessel operates in an area with year-round pre-authorization agreement for
chemical dispersion; and

e The planholder ensutes availability of dispersant and dispersant delivery resoutrces by
contract or other approved means.

This credit provision allows planholders to reduce mechanical recovery equipment by up
to 25 percent.

2.6.2. Alternative 2—Increase On-Water Mechanical Recovery Capability and
Establish and Maintain Aerial Tracking Capability

Under this alternative, the USCG would change the current regulations to increase the
amount of mechanical recovery equipment that planholders would be required to have
available to respond to an oil discharge. Planholders would also be required to establish
and maintain aerial tracking capabilities. The current credit for dispersant capability would
be removed. No other change to the current regulations would be mandated, so no
dispersant or iz situ burn capabilities would be required. Chemical dispersion and iz sitn
burning would continue to be approved for use infrequently in areas where
pre-authorization agreements are in place. Chemical dispersion would continue to be
approved for use almost exclusively in the Gulf of Mexico and Alaska regions (Table
2.6-2). In addition, as is the current and historical practice, the local response community
would determine the actual use of the response capabilities; thus, this alternative would
only require the availability of the response capabilities but would not mandate the actual
use of any particular capability in response operations.

Implementation of Alternative 2 would result in a 25 percent increase in the amount of
mechanical recovery equipment an individual planholder would be required to have
available under contract. Realistically, many planholders share the same equipment, and
there are stockpiles of equipment well in excess of the current mechanical recovery
equipment capability requirements. It was also estimated that a 25 percent increase in
mechanical recovery equipment will not result in an increase in recovery efficiency,
meaning no additional barrels of oil would be removed from the water (USCG, 2008).
Proposed maximum mechanical recovery equipment requirements (USCG, 2008)—the
equipment a planholder would be required to have under contract—are listed in Table
2.6-3.

2.6.3. Alternative 3—Increase On-Water Mechanical Recovery Capability,
Establish On-Water Dispersant Application Capability (Option A), Establish In
Situ Burn Credit, and Establish and Maintain Aerial Tracking Capability

Under this alternative, the USCG would change the current regulations to increase the
amount of mechanical recovery equipment as required in Alternative 2 and to establish
dispersant application capability that tank vessel planholders would be required to have
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available to respond to an oil discharge. Option A would requite planholders to have a
dispersant application capability as shown in Table 2-5.1. The planholders would also have
the opportunity to apply for an iz sitw burn credit. The dispersant credit in the current
regulations would be eliminated. Planholders would also be required to establish and
maintain aerial tracking capability. As is the current and historical practice, the local
response community would determine the actual use of the response capabilities; thus,
this alternative would only require the availability of the response capabilities but would
not mandate the actual use of any particular capability in response operations.

The USCG would also amend the current regulations to require the tank vessel
planholders to maintain dispersant equipment (Option A) to respond to an oil discharge.
This requirement would apply only to owners/operators of tank vessels operating more
than 3 nm from shore where chemical dispersion has been pre-authorized!? in accordance
with the NCP. Most MTR facilities would not be required to meet this requirement since
they are assumed to be outside areas where pre-authorization agreements are in place.
Currently, there is adequate dispersant capability (i.e., dispersant supply and delivery
vehicles) in the United States, although only a very limited number of tank vessels and
facilities actually have that capability under contract at this time. According to the Response
Plan Equipment Caps Review (USCG, 1999), current dispersant stockpiles are adequate to
meet the levels anticipated in this PEIS. There are numerous aircraft and vessels available
that could serve as adequate dispersant platforms. There are also suitable airport and
vessel facilities available throughout the coastal United States to allow the establishment
and maintenance of effective dispersant capabilities. The proposed regulations would
require the uniform availability of dispersant capability in all regions. For the purpose of
this PEIS, it is assumed that requiring the regions to have the capability would make them
more inclined to consider using these technologies. This would eventually result in the
actual use of those response technologies in all regions.

If Alternative 3 were implemented, it is likely that planholders would have to arrange for
contracts to share several dispersant stockpiles on the East, West, and Gulf Coasts of the
United States, and possibly in Alaska and Hawaii (USCG, 1999). In addition, these
operators would have to contract for a number of dedicated small- and medium-sized
aircraft (fixed-wing or rotary), stationed at airports around the country and outfitted to
transport and apply thousands of gallons of dispersants up to 50 nm offshore (Table
2.6-1). Cost-benefit estimates are described in the Response Plan Equipment Caps Review
(USCG, 1999) and Regulatory Analysis for Changes to 1 essel and Facility Response Plans (USCG,
2008).

In addition to the proposal for dispersant capability, this alternative would also amend the
current regulations to provide the tank vessel planholders with an opportunity to maintain 7z
sitn burn equipment to respond to an oil discharge through an 7 sifu burn credit (Table
2.6-4). Specifically, if a planholder opted to establish and maintain an z# siu burn capability,
the planholder would receive credit against their mechanical equipment and would be able
to reduce their mechanical recovery capability by an equal amount up to the limit specified
in Table 2.6-4. This is based on the assumption, discussed above, that the primary limiter is

10With the exception of several areas that have pre-authorization agreements at different distances from shore, including
Maine (>0.5 nm), Massachusetts (>2 nm), Puerto Rico (>0.5 nm and >60 ft depth), the U.S. Virgin Islands (>1 nm from shore
or reef, if reef < 20ft from surface and >60 ft depth), and Hawaii (>60 ft depth), as well as areas such as Washington, Oregon,
Connecticut, and large portions of  Alaska, which have case-by-case pre-authorization  agreements

(http:/ | www.uscg.mil/ vrp/ maps/ dispmap.shtml, last updated August 19, 2004).
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the same for both 7 situ burning and mechanical recovery—the ability to contain the oil.
Therefore, as noted in Alternative 2, the increase in mechanical recovery equipment and/or
the addition of credit for 7 situ burn equipment will not increase the amount of oil treated.

Table 2.6-4

Maximum Anticipated In Situ Burn Equipment Required under the Proposed Regulations

Cumulative Equipment

Response Estimated Requitements
Time for Daily Burn Fire- Heliheld Support
Completed Capacity Fireproof  Resistant Hand/Torch OR  Igniter Vessel
Tier Burning (hr)* (EDBC) (bbl)t Boom (ft) Boom (foyt Igniter (no.) (no.)$ (no.)
1 24 5,000 500 500 4 1 2
2 48 10,000 1,000 1,500 12 OR 1 2
3 72 10,000 1,000 2,500 20 1 4
Total 2,500 4,500 36 3 8

Source: Adapted from FR 67, No. 198, October 11, 2002.

*

Tiered response times represent the maximum allowable time from the instant that iz siz# burning is authorized by the Federal
On-Scene Cootdinator (FOSC) to the completion of the operational burning period for that tier.

EDBC amounts for Tiers 2 and 3 may be applied against the corresponding tiers for on-water mechanical recovery (EDRC) as
required to respond to an owner or operator’s worst case discharge (WCD).

Assumes fireproof boom is reusable in all tiers. The fire will consume fire-resistant boom; therefore, it will require a replacement
at the start of each new operational period.

If a heliotorch igniter system is identified and ensured available, on-time igniters are not required. Alternatives may be considered
based on submission to the USCG of peer-reviewed scientific evidence of improved capability.

2.6.4.

When using iz sitn burn boom, additional deployment of vessels or auxiliary equipment
would be required for the implementation of Alternative 3. In addition, in the event that
equipment is acquired, costs would be offset to a certain extent by reductions in the amount
of mechanical recovery equipment a planholder would need to have available. Cost-benefit
estimates are described in detail in the Response Plan Equipment Caps Review (USCG, 1999) and
Regulatory Analysis for Changes to V'essel and Facility Response Plans (USCG, 2008).

Alternative 4—Increase On-Water Mechanical Recovery Capability,

Establish On-Water Dispersant Application Capability (Option B), Establish In
Situ Burn Credit, and Establish and Maintain Aerial Tracking Capability

Under this alternative, the USCG would amend the cutrent regulations to require
planholders to increase mechanical recovery capability to the levels required under
Alternative 2 or 3 and establish dispersant application capability equipment to respond to an
oil discharge. Option B would require planholders to have a dispersant application capability
as shown in Table 2-5.1. The planholders would also have the opportunity to apply for an 7z
sitn burn credit. The dispersant credit in the current regulations would be eliminated.
Planholders would also be required to establish and maintain aerial tracking capability. The
USCG would also amend the current regulations to require the planholders to maintain
dispersant equipment (Option B) to respond to an oil discharge. This requirement would
apply only to owners/operators of tank vessels operating more than 3 nm from shore where
chemical dispersion has been pre-authorized!! in accordance with the NCP.

11 With the exception of several areas that have pre-authorization agreements at different distances from shore, including Maine
(>0.5 nm), Massachusetts (>2 nm), Puerto Rico (>0.5 nm and >60 ft depth), the U.S. Virgin Islands (>1 nm from shore or reef, if
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2.6.5.

In addition, this alternative would also amend the current regulations to provide the
planholders with an opportunity to maintain 7z sizu burn equipment to respond to an oil
discharge through an 7 situ burn credit (Table 2.6-4). Specifically, if a planholder opted to
establish and maintain an 7 sit# burn capability, the planholder would receive credit
against their mechanical equipment and would be able to reduce their mechanical recovery
capability by an equal amount up to the limit specified in Table 2.6-4. This is based on the
assumption, discussed above, that the primary limiter is the same for both z# sit# burning
and mechanical recovery—the ability to contain the oil. Therefore, as noted in
Alternative 1, the increase in mechanical recovery equipment and/or the addition of credit
for in situ burn equipment will not increase the amount of oil treated.

As is the current and historical practice, the local response community would determine the
actual use of the response capabilities; thus, this alternative would only require the
availability of the response capabilities but would not mandate the actual use of any
particular capability in response operations. These requirements would apply only to the
sections of the regulated community operating in areas where dispersants and 7 situ burning
has been pre-authorized in accordance with the NCP, so it would apply only to
owners/operators of tank vessels operating more than 3 nm from shore. Most MTR
facilities would not be required to meet these requirements except for mechanical recovery,
since they are assumed to be outside areas where pre-authorization agreements are in place.

When using iz situ burn boom, additional deployment of vessels or auxiliary equipment
would be required for the implementation of Alternative 4. In addition, in the event that
equipment is acquired, costs would be offset to a certain extent by reductions in the amount
of mechanical recovery equipment a planholder would need to have available. Cost-benefit
estimates are described in detail in the Response Plan Equipment Caps Review (USCG, 1999) and
Regutatory Analysis for Changes to V'essel and Facility Response Plans (USCG, 2008).

Alternative 5—Maintain Mechanical Recovery Capability, Establish

On-Water Dispersant Application Capability (Option B), Establish In Situ Burn
Credit, and Establish and Maintain Aerial Tracking Capability

Under this alternative, the USCG would amend the cutrent regulations to require
planholders to maintain mechanical recovery capability and establish dispersant application
capability (Option B). Option B would require planholders to have a dispersant application
capability as shown in Table 2.6-1. The planholders would also have the opportunity to
apply for an 7z sitn burn credit. The dispersant credit in the current regulations would be
eliminated. Planholders would be required to establish and maintain aerial tracking
capability. The USCG would also amend the current regulations to require the planholder to
maintain dispersant equipment (Option B) to respond to an oil discharge. This requirement
would apply only to owners/operators of tank vessels operating more than 3 nm from shore
where chemical dispersion has been pre-authorized!? in accordance with the NCP.

reef < 20ft from surface and >60 ft depth), and Hawaii (>60 ft depth), as well as areas such as Washington, Oregon, Connecticut,
and large portions of Alaska, which have case-by-case pre-authotization agreements (h#p:/ [ wwmw.uscgmil/ vip/ maps/ dispmap.shind,
last updated August 19, 2004).

12With the exception of several areas that have pre-authorization agreements at different distances from shore, including Maine
(>0.5 nm), Massachusetts (>2 nm), Puerto Rico (>0.5 nm and >60 ft depth), the U.S. Virgin Islands (>1 nm from shore or reef, if
reef < 20ft from surface and >60 ft depth), and Hawaii (>60 ft depth), as well as areas such as Washington, Oregon, Connecticut,
and large portions of Alaska, which have case-by-case pre-authotization agreements (hstp:/ [ www.usgg.mil] vip/ maps/ dispmap.shinml, last
updated August 19, 2004).
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In addition, this alternative would also amend the current regulations to provide the
planholder with an opportunity to maintain /7 situ burn equipment to respond to an oil
discharge through an 7 situ burn credit (Table 2.6-4). Specifically, if a planholder opted to
establish and maintain an 7 sit# burn capability, the planholder would receive credit
against their mechanical equipment and would be able to reduce their mechanical recovery
capability by an equal amount up to the limit specified in Table 2.6-4. This is based on the
assumption, discussed above, that the primary limiter is the same for both z# sit# burning
and mechanical recovery—the ability to contain the oil. Therefore, as noted in Alternative
1, the increase in mechanical recovery equipment and/or the addition of credit for i situ
burn equipment will not increase the amount of oil treated.

As is the cutrent and historical practice, the local response community would determine the
actual use of the response capabilities; thus, this alternative would only require the availability
of the response capabilities but would not mandate the actual use of any particular capability
in response operations. The actual use of the response mechanisms would continue to be at
the discretion of the FOSC in accordance with the controlling guidance contained within the
RCP and ACP. These requirements would apply only to the sections of the regulated
community operating in areas where dispersants and 7 sit# burning has been pre-authorized
in accordance with the NCP, so it would apply only to owners/operators of tank vessels
operating more than 3 nm from shore. Most MTR facilities would not be required to meet
these requirements except mechanical recovery, since these faciliies are assumed to be
outside areas where pre-authorization agreements are in place.

When using iz situ burn boom, additional deployment of vessels or auxiliary equipment
would be required for the implementation of Alternative 5. In addition, in the event that
equipment is acquired, costs would be offset to a certain extent by reductions in the amount
of mechanical recovery equipment a planholder would need to have available. Cost-benefit
estimates are described in detail in the Response Plan Equipment Caps Review (USCG, 1999) and
Regulatory Analysis for Changes to 1essel and Facility Response Plans (USCG, 2008).

2.6.6. Alternative 6—Maintain Mechanical Recovery Capability, Establish
On-Water Dispersant Application Capability (Option B), and Establish and
Maintain Aerial Tracking Capability [Preferred Alternative]

Under this preferred alternative, the USCG would amend the current regulations to require
planholders to maintain mechanical recovery capability and establish dispersant application
capability (Option B). Option B would require planholders to have a dispersant application
capability as shown in Table 2.6-1. The dispersant credit in the current regulations would be
eliminated. Planholders would be required to establish and maintain aerial tracking
capability. The USCG would also amend the current regulations to require the planholder to
maintain dispersant equipment (Option B) to respond to an oil discharge. This requirement
would apply only to owners/operators of tank vessels operating more than 3 nm from shore
where chemical dispersion has been pre-authorized!? in accordance with the NCP. As is the

13 With the exception of several areas that have pre-authorization agreements at different distances from shore, including Maine
(>0.5 nm), Massachusetts (>2 nm), Puerto Rico (>0.5 nm and >60 ft depth), the U.S. Virgin Islands (>1 nm from shore or reef, if
reef < 20ft from surface and >60 ft depth), and Hawaii (>60 ft depth), as well as areas such as Washington, Oregon, Connecticut,
and large portions of Alaska, which have case-by-case pre-authotization agreements (hstp:/ [ www.usgg.mil] vip/ maps/ dispmap.shinml, last
updated August 19, 2004).
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current and historical practice, the local response community would determine the actual use
of the response capabilities; thus, this alternative would only require the availability of the
response capabilities but would not mandate the actual use of any particular capability in
response operations. The actual use of the response mechanisms would continue to be at the
discretion of the FOSC in accordance with the controlling guidance contained within the
RCP and ACP. These requirements would apply only to the sections of the regulated
community operating in areas where dispersants have been pre-authorized in accordance with
the NCP, so it would apply only to owners/operators of tank vessels operating more than
3 nm from shore. Most MTR facilities would not be required to meet these requirements
except mechanical recovery, since these facilities are assumed to be outside areas where
pre-authorization agreements are in place.

This is the USCG’s preferred alternative because it increases the available oil spill
capability requirements for tank vessels and MTR facilities, which is the USCG’s purpose
and intent for these proposed regulations. In addition to increasing the response plan
equipment capability requirements for tank vessels and MTR facilities this alternative also
meets the objectives of the USCG to protect the marine environment and promote
maritime safety at reasonable cost and with substantial benefit. This alternative includes
the largest dispersant equipment stockpile and no change in mechanical recovery
requirements. As pointed out in the discussion of previous alternatives, making changes to
mechanical recovery equipment would not result in increased spilled oil recovery.
However, the larger quantity of dispersants would allow for treatment of a larger quantity
of oil, should such treatment be determined to be appropriate. The Regulatory Analysis for
Changes to Vessel and Facility Response Plans (USCG, 2008) found that national benefit is
driven by the effectiveness of dispersant application and aerial tracking. Alternatives 4, 5,
and 6 are the most beneficial because they include the largest requirements for dispersant
application capability. There is essentially no benefit from increasing response
requirements for mechanical recovery. The regulatory analysis (USCG, 2008) determined
that the cost of Alternative 6 is $91.32 million.

2.6.7. Summary of the Effectiveness of the Alternatives Considered in This
PEIS

The following is a summary of the effectiveness of the alternatives:

e Alternative 1 is the baseline or current state and produces no change.

e Alternative 2 would not result in increased efficiency or produce an increase in oil
treated compared with Alternative 1. This alternative only increases mechanical
recovery equipment. As Section 2.6.2 concludes, adding more mechanical recovery
equipment will not increase the amount of oil treated as the additional equipment
would not increase the number of opportunities to actually use that equipment. This
alternative also includes aerial tracking capability.

e  Alternative 3 would produce an increase in oil treated compared with Alternatives 1
and 2 because this alternative adds dispersant equipment requirements. This
alternative allows a reduction in mechanical recovery equipment based on the addition
of in sitn burn equipment. Because 7z situ burning is at best as effective as mechanical
recovery, adding iz situ burn equipment to or substituting 7z sit# burn equipment for
mechanical recovery equipment will not increase the amount of oil treated. This is
based on the assumption that the primary limiter is the same for both mechanical
recovery and 7z situ burning—the ability to contain the oil. The addition of dispersant
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capability, however, results in treating a larger quantity of oil. This alternative also
includes aerial tracking capability.

e Alternative 4 would produce an increase in oil treated compared with Alternative 3
because Alternative 3 dispersant Option A (Table ES.5-1) requires slightly less
delivery capacity under Tier 1 (0—12 hours) than Alternative 4 dispersant Option B.
For the purpose of this analysis, however, the USCG estimated the amount of oil that
could be treated during response operations based only on Option B (Appendix D).
This was done to simplify the analysis and ensure that the highest potential levels of
exposure to dispersants and dispersed oil in the water column were considered. The
increase in mechanical recovery equipment will not increase the amount of oil treated
because as noted in Section 2.6.2, adding more mechanical recovery equipment would
not increase the number of opportunities to actually use that equipment. This
alternative allows a reduction in mechanical recovery equipment based on the addition
of in sitn burn equipment, which, as discussed above, is considered at best equivalent
in effectiveness to mechanical recovery and will not increase the amount of oil
treated. This alternative also includes aerial tracking capability.

e Alternative 5 would produce the same increase in oil treated as Alternative 4 because it
requires the same quantity of dispersant application equipment. For Alternatives 4 and 5
dispersant Option B (Table ES.5-1) requires slightly greater delivery capacity under Tier 1
(0-12 hours) than Alternative 3 dispersant Option A. For the purpose of this analysis,
however, the USCG estimated the amount of oil that could be treated during response
operations based only on Option B (Appendix D). Thus, for the purpose of this analysis,
the changes resulting from Alterative 5 are identical to those reported for Alternative 4.
Since the increase in mechanical recovery equipment or the credit for # sitn burn
equipment will not increase the quantity of oil treated, requiring those capabilities does
not add any value to offset the costs incurred in establishing and maintaining them.

e Alternative 6 would produce the same increase in oil treated as Alternative 5 because it
requires the same quantity of dispersant application equipment. For Alternatives 4
through 6, dispersant Option B (Table ES.5-1) requires slightly greater delivery capacity
under Tier 1 (0-12 hours) than Alternative 3 dispersant Option A. For the purpose of
this analysis, however, the USCG estimated the amount of oil that could be treated
during response operations based only on Option B (Appendix D). Thus, for the
purpose of this analysis, the changes resulting from Alterative 6 are identical to those
reported for Alternative 5. Since the increase in mechanical recovery equipment will not
increase the quantity of oil treated, requiting those capabilities does not add any value to
offset the costs incurred in establishing and maintaining them

Under all alternatives except Alternative 1, planholders would be required to have aerial
tracking capability available by contract or other approved means. Aerial oil spill tracking
is routinely used in oil spill incidents and has proven to be very effective in directing
on-water response activities; thus, it will not be considered separately but will be analyzed
as an integral part of Alternatives 2 through 6.

2.7. ALTERNATIVES CONSIDERED BUT ELIMINATED
The USCG and local Area Committee investigations concluded that, based on current technology

and scientific knowledge, herding agents, emulsion-treating agents, solidifiers, elasticity modifiers,
oxidation agents, bioremediation agents, and shoreline-cleaning agents are not considered effective

Final PEIS for VRPs and FRPs for Oil 2008

2-23



2. Alternatives

in treating oil with the goal of preventing oil from reaching and affecting sensitive marine
resources in the event of an oil spill. Some of these strategies were not considered because they are
ineffective in treating large quantities of oil in the water, while others—solidifiers and shoreline-
cleaning agents—were not considered because they can only be used once the oil has reached the
shore, thus conflicting with the NCP’s goal of protecting marine-sensitive resources by preventing
oil from reaching these resources in the first place. In addition, the chemical and biological
substances associated with these strategies are subject to 33 CEFR part 400, subpart J, so emergency
on-water use would require a pre-authorization agreement or incident-specific approval. The
current absence of pre-authorization agreements reflects the lack of consensus on parameters for
emergency use at the regional and local levels. Therefore, approval for incident-specific use is
complicated and unlikely, rendering consideration of a requirement for industry to stockpile these
materials, and their associated application equipment, inappropriate. Thus, the USCG does not
intend to require planholders to stockpile any of the materials necessary to conduct response
operations using these chemical and biological strategies in advance of a spill.

Therefore, herding agents, emulsion-treating agents, solidifiers, elasticity modifiers, oxidation
agents, bioremediation agents, and shoreline-cleaning agents are removed from further analysis as
alternatives and will not be considered in this PEIS. However, the USCG will continue to
encourage the NRT, RRTSs, Area Committees, and planholders to continue to assess potential use
of all response options to decide on the best response strategy in an oil spill event.

The NOI of September 1, 2000, solicited public and agency input into the development of the scope
of the PEIS, and advised the public that outreach activities conducted by program participants would
be considered in the preparation of the PEIS. After the release of the NOI, several comments were
received through the U.S. Department of Transportation’s (DOT’s) electronic document management
system and via faxes. These comments suggested that the USCG consider two additional alternatives:
one that would require equipment and personnel to arrive on the scene more quickly than is currently
required, and another that would require the USCG to offer incentives for preventive actions.

The USCG examined the issue of quicker response times. The current regulations require that initial
response resources for an average most probable spill (approximately 50 bbl) be on the scene, ready
to deploy within 1 hour of receiving the notification of a discharge. Similar response times are
established for bringing in latger quantities of equipment over time. The most likely strategy to
reduce these response times would be to require the equipment to be available on board every
regulated tank vessel. The USCG investigated this in 1998 in a report on tesponse equipment on
tank vessels (USCG, 1998). The research concluded that while it may be technologically feasible to
carry and to deploy oil spill response equipment aboard a tank vessel, the practical limitations of such
equipment would make it economically, environmentally, and technologically unfeasible to require
tank vessels to carry the equipment. Thus, the USCG concluded that tank vessel-carried equipment
should not be required onboard tank vessels. The USCG also analyzed the issue of providing credit
to a responsible party who responds more quickly than mandated by regulatory standards. The
USCG rejected the concept of incentives for faster response because the response times in the
current regulations are established as the maximum response time at the mandated tier, and not as a
suggested response time. Thus, the USCG expects that in most cases, response will be quicker than
established by the current regulations.

The USCG also considered the issue of incentives for preventive actions. This suggestion was
previously considered in the VRP rulemaking process, in which the USCG stated its goal to
prepare for response to oil spills to mitigate the environmental effects of oil pollution. Mitigation
of oil pollution falls under the prevention category, so all spill response efforts are by nature
preventive actions. Further, the USCG position remains that while preventive measures such as
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double hulls, double bottoms, protective cargo, and ballast pumping could reduce the likelihood of
an oil spill, they do not eliminate the possibility of a release, nor do they reduce the total quantity
that would be released in the event of a discharge. In addition, a worst case discharge (WCD) is
defined as the loss of all oil cargo on a vessel regardless of preventive measures in place, and the
response equipment requirements are based on that scenario, independent of reductions in the
probability of occurrence. Therefore, incentives in the form of reductions in response standards
because of enhanced prevention efforts would not be justified.

2.8. POTENTIAL USE OF RESPONSE OPTIONS IN THE ALTERNATIVES BASED ON
HiSTORICAL SPILL DATA

The USCG analyzed a period of historical oil spill data to provide a snapshot of information
regarding the potential use of the proposed alternatives for future oil spill incidents (USCG, 1999).
Since the analysis is based on historical data, the conclusions presented hete are only illustrative of
potential future spill and response scenarios, and are not derived from any rigorous statistical
analysis. The historical USCG spill data set contains information on 231 oil spills that occurred
between 1993 and 1998 in U.S. marine waters and were of at least 1,000 gal in size (see Table A-1 in
the Response Plan Equipment Caps Review [USCG, 1999] for details of these 231 spills). Of these, 79
spills occurred in marine waters at a distance of more than 3 nm from shore (see Appendix E, Table
E.1-1 for details of these 79 spills). Only spills larger than 1,000 gal are considered since weathering
factors make it unlikely that response actions would be feasible for smaller spills in an open-water
marine environment. It was initially planned to consider only spills larger than 1,000 bbl (42,000 gal),
since response action using the proposed strategies would be more feasible at this scale. However,
there were less than 10 spills in the historical USCG spill data set of that magnitude in U.S. marine
waters between 1993 and 1998, providing too small a sample set for analysis.

The specific characteristics of the type of oil spilled and the environmental conditions are critical
factors in determining the potential frequency of use for each response alternative. Some of the
most important factors that determine the effectiveness of oil spill response strategies include oil
density, wind speed, water depth, and distance from shore. These characteristics were established
for the historical USCG spill data set to determine the potential effectiveness of oil spill response
strategies for similar future spills. In particular, the percentage of historical events where the
proposed alternatives would have been potentially useful or the only viable response alternative
was determined for the 79 spills occurring more than 3 nm from shore. Only the spills occurring
more than 3 nm from shore were considered. Thus, assuming that the historical USCG spill data
set is indicative of future spill characteristics (oil type and environmental conditions), Figure 2.8-1
provides information on potential future applications of each oil spill response option.
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Figure 2.8-1
Potential Future Applications of Each Oil Spill Response Option

for Oil Spills > 1,000 gal and = 3 nm from Shore
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The examination of the historical oil spill data focused on individual spill response options.
However, each alternative consists of one or more of these spill response options (see Section 2.0).
Alternative 1 is potentially useful in response to 71 percent of all spills occurring beyond 3 nm
from shore (Appendix E, Table E.2-1 and Figure 2.8-1), while it would be ineffective in 29 percent
of these spills. The Regulatory Analysis for Changes to 1essel and Facility Response Plans (USCG, 2008)
determined that increased mechanical recovery would not result in increased recovery of oil
compared to capabilities mandated in 2000 therefore Alternative 2 would have the same
effectiveness as Alternative 1 (71 percent of all spills occurring beyond 3 nm from shore).
Dispersants are the only viable alternative for 16 percent of the spills occurring beyond 3 nm
offshore (Appendix E, Table E.3-1). Thus, Alternative 3 would increase the effective response
capability to 87 percent of all spills, leaving only 13 percent of all spills in the offshore
environment for which there is no effective on-water response. Since only mechanical recovery
and chemical dispersion offer unique opportunities to treat spilled oil and since thete are no spills
where 7n sitn burning is feasible when mechanical recovery is not, Alternatives 4 and 5 has the same
effectiveness as Alternative 3 (87 percent of all spills occurring beyond 3 nm). Overall, the no
removal action is the only spill response option for approximately 13 percent of spills beyond
3 nm from shore (Appendix E, Table E.5-1).

2.8.1. Alternative 1—No Action (No Change to Response Plan Regulations)

Alternative 1 would rely on mechanical recovery only. As noted above, mechanical
recovery is potentially suitable in 71 percent of all spills of 1,000 gal or greater occurring
beyond 3 nm from shore. From 1993 to 1998, there were 79 such spills, so mechanical
recovery might have been useful in 56 spill responses around the country, an average of
9.3 oil spill responses per yeat.

2.8.2. Alternative 2—Increase On-Water Mechanical Recovery Capability and
Establish and Maintain Aerial Tracking Capability

As noted in Section 2.6.2, adding more mechanical recovery equipment would not
increase the number of opportunities to potentially use that equipment. The Regulatory
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Apnalysis for Changes to Vessel and Facility Response Plans (Table 5-1 in USCG, 2008, and
Appendix D in this PEIS) also concluded that adding additional mechanical equipment to
an individual spill would not result in a measurable increase in the quantity of oil
recovered in the incident. Therefore, Alternative 2 would not result in any changes relative
to Alternative 1.

2.8.3. Alternative 3—Increase On-Water Mechanical Recovery Capability,
Establish On-Water Dispersant Application Capability (Option A), Establish In
Situ Burn Credit, and Establish and Maintain Aerial Tracking Capability

The Regulatory Analysis for Changes to Vessel and Facility Response Plans (USCG, 2008)
estimated that a spill size of 40 bbl (1,680 gal) is the lower threshold at which dispersant
operations might be considered practicable. Based on that estimate and data in the
Response Plan Equipment Caps Review (USCG, 1999), from 1993 to 1998 there were a total of
52 oil spill responses around the country (Appendix E, Table E.3-2) where dispersants
might have been useful in response, for an average of 8.7 oil spill responses per year.

Of the 52 spills, 32 spills occurred in the Gulf of Mexico or Alaska regions. As indicated
in the Response Plan Equipment Caps Review (USCG, 1999), dispersant capability is already
maintained in these regions at levels similar to those anticipated in the proposed
regulations. Therefore, no increase in chemical dispersion is anticipated in these regions as
a result of this action, and there will be no increase in dispersant operations or aircraft
emissions in these regions over and above Alternative 1. Impacts from chemical
dispersion in these regions are estimated as part of Alternative 1.

Under Alternative 3, the key change would be to ensure the uniform availability of
dispersant capability in the four regions—Atlantic, Caribbean, Pacific, and Oceania—
where appropriate response times cannot currently be met. Alternative 3 requires
dispersant Option A (Table 2.6-1), which requires slightly less delivery capacity under Tier
1 (0-12 hours) than Option B. For the purpose of this analysis, however, the USCG
estimated how much oil could be treated during response operations based only on
Option B (Appendix D). This was done to simplify the analysis and to ensure that
exposure to dispersants and dispersed oil in the water column was considered at the
highest potential levels.

For Alternatives 3, 4, and 5, there are 20 potentially dispersible spills occurring outside the
Gulf of Mexico and Alaska regions, for an average of 3.3 spills per year. The largest of
these spills was 25,200 gal, with the average spill size being 6,723 gal.

As noted in Section 2.6.2, adding more mechanical recovery equipment would not increase
the number of opportunities to potentially use that equipment. The Regulatory Analysis for
Changes to 1 essel and Facility Response Plans (Table 5-1 in USCG, 2008, and Appendix D in this
PEIS) also concluded that adding additional mechanical equipment to an individual spill
would not result in a measurable increase in the quantity of oil recovered in the incident.

The Regulatory Analysis for Changes to Vessel and Facility Response Plans (USCG, 2008)
estimated that a spill size of 563 bbl (23,646 gal) is the lower threshold at which z situ
burn operations might be considered practicable. Based on that estimate and data in the
Response Plan Equipment Caps Review (USCG, 1999), from 1993 to 1998 there were a total of
four oil spill responses around the country (Appendix E, Table E.4-1) where in situ
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burning capability might have been useful in response, for an average of 0.7 oil spill
responses per year.

There are no spills where 7 sitn burning is feasible when mechanical recovery is not, as they
are applied to the same spill subset. Thus, rather than requiring zz situ burn equipment to be
added, credit (reduction in required mechanical recovery equipment under contract) is
offered to planholders operating in areas where 7 situ burning is pre-authorized.

2.8.4. Alternative 4—Increase On-Water Mechanical Recovery Capability,
Establish On-Water Dispersant Application Capability (Option B), Establish In
Situ Burn Credit, and Establish and Maintain Aerial Tracking Capability

Based on the previous sections, only the establishment of on-water dispersant application
capability as discussed under Alternative 3 would result in any change to historical use
patterns. Thus, the changes resulting from Alterative 4 are identical to those reported for
Alternative 3 in Section 2.8.3.

Adding more mechanical recovery equipment, as noted in Section 2.6.2, would not increase
the number of opportunities to potentially use that equipment. Despite the addition of i situ
burn capabilities, there would not be any spills where 7 sitn burning is feasible when
mechanical recovery is not, as both are applied to the same spill subset. An option to
maintain an 7 sitw burn credit for planholders operating in areas where 2 situ burning is
pre-authorized may result in a reduction in required mechanical recovery equipment under
contract; however, the ability to respond to a spill would remain unchanged.

2.8.5. Alternative 5—No Increase in Mechanical Recovery Capability, Establish
On-Water Dispersant Application Capability (Option B), Establish In Situ Burn
Credit, and Establish and Maintain Aerial Tracking Capability

Based on the previous sections, only the establishment of on-water dispersant application
capability as discussed under Alternative 3 would result in any change to historical use
patterns. Thus, the changes resulting from Alterative 5 are identical to those reported for
Alternative 3 in Section 2.8.3.

A spill response situation could arise—for example, in rotten Arctic ice or in certain
wetland situations—where, because of physical problems or safety concerns, mechanical
recovery might not be possible, but 7z sitn burning would be feasible. The option to
maintain an 7z situ burn credit for planholders operating in areas where 7 situ burning is
pre-authorized may result in a reduction in required mechanical recovery equipment under
contract; however, the ability to respond to a spill would remain unchanged.

2.8.6. Alternative 6—No Increase in Mechanical Recovery Capability, Establish
On-Water Dispersant Application Capability (Option B), and Establish and
Maintain Aerial Tracking Capability [Preferred Alternative]

Based on the previous sections, only the establishment of on-water dispersant application
capability as discussed under Alternative 3 would result in any change to historical use
patterns. Thus, the changes resulting from Alterative 6 are identical to those reported for
Alternative 3 in Section 2.8.3
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2.9. MITIGATION

The main goals of response effort are (1) ensuring public and responder safety, (2) securing the spill
source, and (3) mitigating actual and potential adverse impacts. Final determination of which
response strategy—or combination of alternatives—to use in an oil spill response is made jointly by
the FOSC and State On-Scene Coordinators working in cooperation with the responsible party in
the UC managing the response effort. This process in itself serves as a mitigation strategy since
response actions and decisions are the result of the interaction among response experts,
environmental professionals, and natural resource trustees, focusing on mitigating the adverse
environmental impact of a specific spill. In addition, as previously described, in most cases chemical
dispersion, 7 sit# burning, or other chemical countermeasures are specifically prohibited without the
incident-specific approval of USEPA and the affected state resource agencies, in consultation with
the natural resource trustees. This incident-specific approval requirement process (40 CFR 300.910)
is intended as a mechanism to mitigate any potential or actual adverse impacts of the oil spill and the
response measure for which approval is being sought.

The NCP recognizes, however, that as with any emergency response activity, advanced planning
has the potential to significantly enhance the effectiveness of response actions and thus mitigate
potential unintended damages. In doing so, the NCP makes the response community responsible
for planning for potential chemical dispersion, 7 situ burning, and other chemical countermeasures
in advance of a spill incident. In addition, it charges the response community with pre-planning for
the potential use of those alternative response strategies if the natural resource trustees in that
community determine that such a pre-authorization agreement could enhance protection of public
health and welfare, and the environment (59 FR 178, September 1994). Thus, a pre-authotization
agreement represents an endorsement by the technical experts of the local natural resource
trustees for the potential use of the pre-authorized strategy in minimizing environmental damage
when used in accordance with the procedures of a pre-authorization agreement. On the other
hand, absence of a pre-authorization agreement represents evidence that the natural resource
trustees have not determined general circumstances in which a particular response alternative is
expected to provide significant environmental benefit, as related to endangered species and other
environmental concerns.

In addition, the SMART protocol, which was developed by the USCG, USEPA, NOAA, and
CDC as members of the NRT, describes a specific methodology for conducting both dispersant
and #z sitn burn monitoring activities. These activities are intended to monitor the ongoing
effectiveness of individual response strategies in mitigating spill impacts in a specific event.
Monitoring the effectiveness of the response alternative could mitigate potential environmental
impacts since it allows the response team to evaluate the effectiveness of the response efforts and
assess the viability and potential effect of its continued use. This is particularly important for those
cases in which response efforts do not produce projected results, and monitoring allows the
response team to reditect response efforts accordingly.

Finally, in accordance with the provisions of 40 CFR part 300, the NCP has allowed most regions in
the United States to pre-authorize chemical dispersion and iz sitn burning under certain
circumstances. As previously mentioned, these pre-authorization agreements are generally restricted
to oil spills occurring more than 3 nm from shore and require the dispersant to be listed on the NCP
Product Schedule. In addition, all pre-authorization agreements in place within the United States
require the use of SMART or similar monitoring protocols to assess the effectiveness of the response
alternative in a specific incident (USCG, 1999). In the few regions of the United States where
pre-authorization agreements are not in place, the local response officials generally do not actually
use dispersants and 7z sitn burning, since consensus approval by the tesponse community usually
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cannot be achieved in a timely fashion to allow for effective use. See Appendix A for more
information.

2.10. ENVIRONMENTAL LEGAL FRAMEWORK APPLICABLE TO OIL SPILL RESPONSE
OPERATIONS

Oil spill response operations are subject to environmental protection requirements of federal
legislation, Presidential Executive Orders, and international treaties that the United States has
signed and ratified. Table 2.10-1 briefly summarizes the major international and federal
environmental laws and executive orders that the U.S. Coast Guard (USCG) must comply with or
implement during oil spill response.

2.11. ENDANGERED SPECIES ACT SECTION 7 CONSULTATION

As required under Section 7 of the Endangered Species Act of 1973 (ESA), the USCG contacted
the US. Fish and Wildlife Service (USFWS) and the National Oceanic and Atmospheric
Administration (NOAA) in letters dated April 18, 2002, to determine that the promulgation of the
proposed regulations would not affect listed species or designated critical habitat. The letters refer
to the 2001 Inter-Agency Memorandum of Agreement Regarding Oil Spill Planning and Response Activities
under the Federal Water Pollution Control Act’s National Oil and Hazardous Substances Pollution Contingency
Plan and the Endangered Species Act (MOA), which was signed by the USCG, USFWS, U.S.
Department of the Interior (DOI), NOAA (National Marine Fisheries Service and National Ocean
Service), and USEPA, and determines how the agencies intend to work together to fulfill their
obligations under the ESA and the NCP.

The MOA is intended to be used at the Area Committee level primarily to identify and incorporate
plans and procedures to protect listed species and designated critical habitat during spill planning
and response activities. The MOA identifies the roles and responsibilities of each agency during
pre-spill planning, spill response, and post-spill response. The potential effects of oil spill response
options on listed species and critical habitat will be identified and response plans and
countermeasures (response strategies) to minimize or avoid adverse effects will be jointly
developed. In the event that oil spill response actions result in effects on listed species or critical
habitat, the MOA provides guidance on how to conduct emergency consultation under the ESA.
In addition, the MOA encourages the planning committees to pursue informal consultation
whenever possible during the planning and response stages.

In a letter dated August 12, 2002, the USFWS concurred that promulgation of the proposed
regulations would not affect listed species or designated critical habitat and that any effects to
listed species would be evaluated as outlined in the implementing procedures incorporated in the
MOA. Likewise, in a letter dated May 22, 2002, NOAA agreed that the regulations, as proposed,
would not affect listed species or designated critical habitat.
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Table 2.10-1
Major International Treaties, Federal Laws, and Executive Orders
Affecting Oil Spill Response Operations

Title of Law (Citation)

Resource Area Affected

Summary

International Laws
The International Convention for the
Prevention of Pollution from Ships,
November 2, 1973, London
(MARPOL)
Convention on the Prevention of
Marine Pollution by Dumping of
Wastes and Other Matter, London,
December 29, 1972 (London
Dumping Convention)
Convention for the Protection and
Development of the Marine
Environment of the Wider Caribbean
Region, March 24, 1983 (Cartagena
Convention)

Federal Laws

Abandoned Shipwreck Act of 1987
(ASA) (43 U.S.C. 2101-21006)

American Indian Religious Freedom

Act of 1978 (42 U.S.C. 1996, 1996a)

Antarctic Marine Living Resources
Convention Act of 1984 (16 U.S.C.
2431 et seq.)

Antiquities Act of 1906 (16 U.S.C.
431-433)

Surface water, hazardous materials and
waste management, air quality

Surface water, hazardous materials, and
waste management

Surface water, hazardous materials and
waste management, land and water use,
fisheries, marine mammals

Cultural and historic resources

Cultural and historic resources

Fisheries, marine mammals, protected
and sensitive habitat

Cultural and historic resources

Establishes an international cooperative regime to prevent marine pollution. Specific
standards are addressed in annexes. Implemented by the Clean Water Act (CWA) and
the Oil Pollution Act of 1990 (OPA 90).

Establishes requirements for permit system and prohibitions on listed types of
intentional dumping of wastes at sea.

Regional treaty that sets out collaborative framework for Caribbean marine protection.
Protocols address combating oil spills and specially protected areas and wildlife.

Establishes U.S. title to all abandoned shipwrecks on submerged state lands that are
either embedded in such lands or included in or determined eligible for the National
Register. The act transfers responsibility for these abandoned wrecks to the states,
except where the wrecks are in submerged lands administered by a federal agency or
American Indian tribe. In cases where these wrecks are embedded in federal agency
land, then the agency has responsibility for the abandoned shipwreck. The ASA
applies only to formally abandoned shipwrecks.

Protects and preserves the rights of American Indians to exercise the traditional
religions of the American Indian, Eskimo, Aleut, and Native Hawaiians, including but
not limited to access to sites, use and possession of sacred objects, and the freedom to
worship through ceremonies and rites.

Provides the legislative authority necessary to implement, with respect to the United
States, the convention on the Conservation of Antarctic Marine Living Resources.
The act prohibits harvesting of Antarctic marine living resources in violation of the
convention.

Protects historic properties on federal lands, allows the establishment of national
landmarks, and requires obtaining permits for excavation.
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Archaeological and Historic
Preservation Act of 1974 (16 U.S.C.
469-469c¢)

Archaeological Resources Protection
Act of 1979, as amended (16 U.S.C.
470aa—mm)

Clean Air Act

Clean Air Act Amendments of 1990
(CAA) (42 US.C. 7401-7671q)
Clean Water Act (CWA)/Federal
Water Pollution Control Act (33
U.S.C. 1251-1376)

Coastal Zone Management Act
(CZMA) (16 U.S.C. 1451-1465)

U.S. Coast Guard Primary Duties (14
US.C.2)

Endangered Species Act of 1973
(ESA) (16 U.S.C. 1531-1534)

Estuary Protection Act of 1970 (16
U.S.C. 1221-1220)

Historic Sites Act of 1935 (16 U.S.C.
461-467)

Marine Mammal Protection Act
(MMPA) (16 U.S.C. 1361 e# seq.)

Marine Protection, Research, and
Sanctuaries Act (33 U.S.C. 1401-1445)
Magnuson-Stevens Fishery

Conservation and Management Act
(16 USC 1801 et. seq.)

Cultural and historic resources

Cultural and historic resources

Air quality, hazardous materials and
waste management

Surface water, hazardous materials and
waste management, land and water use

Land and water use, surface water

All

Fisheries, marine mammals, protected
and sensitive habitats, sensitive coastal
and marine birds

Land and water use, surface water
Cultural and historic resources

Marine mammals

Surface water, hazardous materials and
waste management

Fisheries

Amends the Reservoir Salvage Act of 1960 to extend its provisions to protect and
preserve historical and archeological data to any alteration of the terrain caused as a
result of any federal construction project or federally licensed activity or program. The
act directs federal agencies to report to the Secretary of the Interior when their actions
may damage archaeological sites, and to conduct or assist in recovering data from
such sites.

Protects archaeological resoutces and sites on public lands and American Indian
lands, and makes it illegal to take or sell artifacts from public land or property.

Establishes national ambient air quality standards that states must meet. Federal
agencies must determine whether their actions are in “conformity” with states’ efforts
to meet standards.

Sets the basic structure for regulating discharges of pollutants to waters of the United
States. States that it is unlawful for any person to discharge any pollutant from a point
source into navigable waters unless a permit is obtained under the act.

Establishes national program in which states establish coastal management programs.
Federal agencies must determine if their actions are “consistent” with state programs.
Requires the USCG to enforce or assist in enforcing all applicable federal laws on,
under, and over the high seas and waters subject to the jurisdiction of the United
States. These laws include those that pertain to living marine resource protection.

Establishes protection for endangered and threatened species, including a requirement
that all federal agencies consult with the U.S. Fish and Wildlife Service (USFWS) or
the National Marine Fisheries Service (NMFES), as applicable, before initiating any
action that could affect a listed species.
Directs the Secretary of the Interior to encourage states and local governments to
consider the needs and opportunities for protecting and restoring estuaries.
Law to preserve for public use historic sites, buildings, and objects of national
significance.
Prohibits taking marine mammals; that is to harass, hunt, capture, collect, or kill or
attempt to harass, hunt, capture, collect, or kill any marine mammal. Requires permits
for taking marine mammals and consultations with NMFES if impacts to marine
mammals are possible.
Establishes regulatory guidelines for marine protected areas and restrictions and
permit process for ocean dumping.
Established regional fisheries councils that set fishing quotas and restrictions in US
waters. Federal agencies must consult with the NMFS on all actions or proposed
actions, authorized, funded, or undertaken by the agency that may adversely affect
Essential Fish Habitat.

continued
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Table 2.10-1 (continued)
Major International Treaties, Federal Laws, and Executive Orders
Affecting Oil Spill Response Operations

Title of Law (Citation)

Resource Area Affected

Summary

Federal Laws (con’)
Migratory Bird Treat Act of 1918 (16
U.S.C. 703-712)

National Environmental Policy Act
(NEPA) (42 U.S.C. 4321-4370d)

National Historic Preservation Act of
1966, as amended (16 U.S.C. 470-
470t)

Occupational Safety and Health Act
(29 US.C. 651-678)

Oil Pollution Act of 1990 (OPA 90)
Oil or Hazardous Material Pollution
Prevention Regulations for Vessels
(33 USC 2701-2761)
Port and Waterways Safety Act (33
U.S.C. 1223 ¢t seq.)

Federal Executive Orders

Coral Reef Protection, Executive
Order 13089, June 11, 1998

Sensitive coastal and marine birds

All

Cultural and historic resources

Human health

Surface water, hazardous materials and
waste management

Navigation and transportation

Fisheries, marine mammals

Protects species or families of birds that live, reproduce, or migrate within or across
international borders at some point during their life cycles.

Requires federal agencies to evaluate the environmental impacts of proposed projects,
programs, and policies that have the potential for significant impacts on the
environment.

Provides for the National Register of Historic Places and establishes the Advisory
Council on Historic Preservation. The National Register lists sites, districts, buildings,
structures, and objects of significance in American history, architecture, archeology,
engineering, and culture. National Register resources may be of local, state, or national
significance. Section 106 of the act requires federal agencies to take into account the
effects of their undertakings on historic properties and to allow the council an
opportunity to comment whenever their undertakings may affect eligible or listed
resoutces.

Establishes standards to protect workers, including standards regarding industrial
safety, noise, and health standards. Federal agencies are required to enact
implementing guidelines.

Establishes an industry fund to compensate for damages and liability limits for
damages resulting from oil pollution. Implements international law, including

MARPOL.

As amended by the Port and Tanker Safety Act of 1978 and OPA 90, this act sets
vessel operating and towing safety requirements and sets out enforcement provisions.

Establishes a U.S. Coral Reef Task Force to provide for federal mapping,
conservation, mitigation, and restoration of coral reefs.
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Implementation of Section 311 of
the Federal Water Pollution Control
Act of October 18, 1972, as
Amended, and the Oil Pollution Act
of 1990

Federal Actions to Address
Environmental Justice in Minority
and Low-income Populations,
Executive Order 12898, February 11,
1994

Marine Protected Areas, Executive
Order 13158, May 26, 2000

Responsibilities of Federal Agencies
to Protect Migratory Birds, January
11, 2001

Coastal or ocean waters

All

Sensitive coastal and marine birds,
fisheries, marine mammals, other living
marine resources

Sensitive coastal and marine birds

Prohibits discharges of oil and hazardous substances into coastal or ocean waters. The
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) for the
removal of oil and hazardous substances is established. In accordance with the NCP,
the National Response System is tasked with establishing methods and procedures for
removal of discharged oil and hazardous substances; criteria for removal contingency
plans; procedures, methods, equipment and other requirements for equipment to
prevent and contain discharges of oil and hazardous substances; and criteria for
inspection of vessels carrying cargoes of oil and hazardous substances. As part of the
NRS, Area Committees and Area Contingency Plans are established and are
comprised of members appointed by the President from qualified personnel of
Federal, State, and local agencies. Tank vessel and facility response plan regulations
are enacted which require an owner or operator of a tank vessel or facility to prepare
and submit a plan for responding, to the maximum extent practicable, to a worst case
discharge, and to a substantial threat of such a discharge, of oil or a hazardous
substance.

Requires federal agencies to identify and address any disproportionately high and
adverse human health or environmental effects of its programs, policies, and activities
on minority populations and low-income populations.

Requires that federal agencies whose actions affect the natural and cultural resources
that are protected by a marine protected area (MPA) shall identify such actions, and,
to the extent permitted by law and to the maximum extent practicable, each federal
agency in taking such actions shall avoid harm to the natural and cultural resources
that are protected by an MPA.

Requires federal agencies to take steps to protect migratory birds that include
restoring and enhancing habitat, preventing or abating pollution affecting birds, and
incorporating migratory bird conservation into agency planning processes whenever
possible.

Source: Adapted from USCG, 2002.
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ENDNOTE

* By mandate, USCG considered a 1998 response capabilities target of 25 percent increase in mechanical recovery capability
above the 1993 levels (OPA 90). The Response Plan Equipment Caps Review (USCG, 1998) resulted in the decision for a 25 percent
increase for on-water mechanical recovery response capabilities for tank vessel and MTR facility response plans. This decision
became effective in 2000 (65 FR 710, January 6, 2000) and represents the current level of mechanical recovery capability. This
2000, 25 percent increase was considered feasible because of the potential to remove more oil from the environment and
provide greater environmental protection.

In accordance with this decision and OPA 90, the USCG was also obligated to consider via the regulatory process, an
additional 25 percent increase for on-water mechanical recovery capability and requirements for other removal technologies.
The USCG regulatory process included a Notice of Proposed Rulemaking (NPRM), a regulatory analysis, and a PEIS, all
leading to an appropriate final rule.

The USCG determined that while the regulatory analysis (USCG, 2002) needed to be completed prior to publication of the
NPRM, the PEIS only needed to be completed prior to the publication of a final rule. Both the regulatory analysis and PEIS
were initiated in 2000 (February and October, respectively), and each used a common set of five alternatives on which to base
their analysis.

The regulatory analysis—Regulatory Analysis for Changes to V'essel and Facility Response Plans—was completed in February 2002. The
analysis of the alternatives in the regulatory analysis concluded that there would not be any benefit to the environment derived
from an additional 25 percent increase in on-water mechanical recovery above the cutrent capability. This was based on the
conclusion that more oil could not be removed from the environment by requiring a 25 percent increase in mechanical
recovery. Thus, the NPRM proposed Alternative 5 as the preferred alternative rather than Alternative 2 based on economic,
environmental and practicable operational considerations. The PEIS, which was initiated prior to the NPRM, continued to
consider all original alternatives equally from an environmental impacts perspective. Thus, the PEIS considers the impacts to
the environment of a 25 percent increase in mechanical recovery capability equal to the current mechanical recovery capability
with the addition of aerial tracking. To prevent redundancy in the current alternatives, Alternative 2 also represents the current
mechanical recovery capability plus aerial tracking because the scoping process, Area Committee investigations, public input,
Response Plan Equipment Caps Review (USCG, 1999), and public responses to the NOI were already developed and the
preliminary PEIS was already drafted upon obtaining this information.
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CHAPTER 3
AFFECTED ENVIRONMENT

3.1. INTRODUCTION
3.1.1. Resources for Analysis

This chapter provides the environmental baseline physical, biological, social, and
economic conditions that occur within the regions where the use of the proposed
alternatives can be applied!. The information in this section provides the basis for
potential impact analysis at a programmatic level. Only those environmental and
socioeconomic conditions relevant to the programmatic-level discussion are presented—
including water resources, air quality, biological resources, cultural resources, marine
transportation, and public health and safety—and are analyzed in Chapter 4 for
environmental impacts. Although ocean currents and climates are discussed in Chapter 3,
these environmental characteristics are not analyzed in Chapter 4.

3.1.2. Resources Dismissed from Analysis

¢  Geology—None of the proposed alternatives would impact geological formations
since the majority of response actions would take place on the surface of the water.

e Soils—None of the proposed alternatives would impact soils since the majority of
response operations would take place on the surface of the water.

e Visual—Response operations would take place in marine waters, away from the
majority of the viewing public. In addition, these response operations are likely to be
short in duration and unlikely to impose long-term visual problems.

1'The response options analyzed and discussed in this Programmatic Environmental Impact Statement (PEIS)—mechanical
recovety, #n situ burning, and chemical dispersion—are for on-water recovery.
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3.1. Affected Environment: Introduction

3.1.3. Areas of Influence

The proposed action could potentially affect all areas in which oil spill response
operations could occur, including marine waters of the U.S. Exclusive Economic Zone
(EEZ) off the coasts of the continental United States, Alaska, Hawaii, Guam, Puerto Rico,
and other U.S. territories (Figure 3.1-1). The proposed regulations that this PEIS supports
only apply to waters where dispersant pre-authorization agreement areas exist, which are
demarcated as waters in the United States greater than 3 nm from shore with the
exception of several areas with dispersant pre-authorization agreements at different
distances from shore, including Maine (> 0.5 nm), Massachusetts (>2 nm), Puerto Rico
(>0.5 nm and >60 ft depth), the U.S. Virgin Islands (>1 nm from shore or reef, if reef
<20 ft from surface and >60 ft depth), and Hawaii (>60 ft depth), as well as areas such as
Washington, Oregon, Connecticut, and large portions of Alaska, which have case-by-case
pre-authorization agreements2. The underlying rationale for the establishment of
dispersant pre-authorization agreements closer than 3 nm from shore is the ability of the
environment in these locations to provide reasonable dilution over a shorter distance due
to depth and hydrodynamic conditions. This PEIS also addresses marine waters where
dispersant pre-authorization agreements are not in place—American Samoa, Guam, and
Commonwealth of Northern Mariana Islands (CNMI). These areas are included for
completeness, and their inclusion does not signify intent to apply the proposed regulations
to these areas. In addition although the Notice of Proposed Rule-Making (NPRM) (67 FR
63331, October 11, 2002) states that the alternatives will address the inland operating
environment, this PEIS does not consider the inland operating environment because there
are currently no pre-authorization agreements for the inland operating environment. If
pre-authorization agreements are adopted for the inland operating environment (the
USEPA has primary responsibility for deciding whether a pre-authorization agreement is
appropriate in this operating environment), a supplemental NEPA process would be
extended to this operating environment. The decision whether to pre-authorize in situ
burning and chemical dispersion or to authorize their use in a specific incident is
unaffected by the proposed regulations and this PEIS. Those decisions properly remain
within the purview of the local area response community and the Regional Response
Team in the area at risk.

To address the substantial differences within different geographical regions and to
maintain the programmatic scope of the analysis, the area of influence is delineated into
the following regions:

e The Atlantic region covers the waters extending from the Gulf of Maine to the east
coast of Florida terminating at the Florida Straits and out to the EEZ.

e The Caribbean region consists of the waters of the Caribbean Sea and Atlantic Ocean
and includes Puerto Rico and the U.S. Virgin Islands and out to the EEZ.

e The Gulf of Mexico region covers the waters beginning at the Florida Straits and
extends along the west coast of Florida and to the southern border of Texas and out
to the EEZ.

e The Pacific region constitutes the waters along California, Oregon, and Washington
and out to the EEZ.

2 http:/ | www.uscg.mil] vip/ maps/ dispmap.shtml, last updated August 19, 2004
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e The Alaska region covers the waters of Alaska and out to the EEZ.

e The Oceania region consists of the waters surrounding the islands of Hawaii, Guam,
CNMI, and American Samoa and out to the EEZ.

Each area of influence is delineated as a defined geographical region that is reasonably
unique in terms of environmental conditions.

Figure 3.1-1
Areas of Influence Considered in This PEIS

) I Atlantic Region Caribbean Region
. Gulf of Mexico Region [l Pacific Region
M asta Region (ceania Region

= Commonwealth of Northern Mariana Islands e

Hawaii

Buam

Puerto Rico and
118, Virgin Islands

American Samoa

Note: Map is not to scale. The areas of influence depicted in the map are the six geographic regions considered in this PEIS. In
addition, the map shows the breadth of the U.S. Exclusive Economic Zone (EEZ) in each region.

3.1.4. Background on the Aquatic Ecosystem

This section provides a general description of the ecology of aquatic ecosystems to
highlight the inherent difficulty in evaluating the potential impacts associated with human
activities on marine and coastal resources. Firstly, it describes the structure, function, and
dynamics of aquatic ecosystems, highlighting their complexity and dynamic nature. This
section also portrays the importance of understanding the interactions among the physical,
chemical, and biological components and processes of the system to understand aquatic
ecosystem dynamics, and thus the potential impacts associated with anthropogenic
influences, such as those caused by oil spills. Lastly, it provides the rationale for the

Final PEIS for VRPs and FRPs for Oil 2008

3-3



3.1. Affected Environment: Introduction

division of resources (within each region analyzed in this PEIS) into physical, biological,
and socioeconomic categories to aid in the analysis of the environmental consequences
presented in Chapter 4.

Aquatic ecosystems are dynamic in nature, consisting of interdependent relationships among
the physical, chemical, and biological components and processes that compose and
characterize the system. Analyses of aquatic ecosystems and anthropogenic impacts involve
consideration of the structure (species composition and relative abundance) and function
(energy flow and nutrient cycling) of these ecosystems, as well as the ecological value and
roles played by specific habitats and organisms, and their interactions within the ecosystems.
Together, ecosystem structure and function desctribe the complex processes that define the
ecology of a system, including predator—prey relationships, grazing, nutrient cycling, and
other interactions of physical, chemical, and biological processes.

Aquatic organisms are not static, isolated units that merely occupy space in the water
column and the benthic environment of aquatic ecosystems; they interact with the
physical, chemical, and biological environment. Although aquatic ecosystems differ widely
in terms of size, complexity, and species composition, they are characterized by the
continuous exchange of energy and matter. In simple terms, aquatic plants and
chemosynthetic organisms, which obtain energy from the sun and chemicals, respectively,
and transform simple inorganic chemicals into food, are grazed by herbivores that are
consumed, in turn, by predators. Other types of organisms—principally microbes (fungi
and bacteria)—decompose and convert organic tissue into simpler inorganic compounds
that can be taken up by aquatic plants in photosynthesis. Microbes may also be consumed
as food by other organisms. Microorganisms play a significant role in the aquatic
ecosystem, and have been estimated to be greater movers of energy and matter than
plankton because of their higher metabolic rates per unit mass (Pomeroy, 1974).

The interaction between aquatic organisms results in the flux of energy and matter
through aquatic ecosystems. The recycling of chemical substances among various groups
of organisms implies that aquatic ecosystems are basically self-contained from the
standpoint of matter. In contrast, the flux of energy is characterized by the input of energy
from an external source that must continually be replenished, as it cannot be reused.
Unlike matter, which is recycled, energy flows in one direction through the various levels
of the ecosystem and is dissipated at each stage as heat. Since most aquatic animals have
varied diets and feed at two or more trophic levels, the trophic dynamics of aquatic
ecosystems are highly complex and best represented as a food web—a network of
interconnected and interdependent food chains. Many species select prey on the basis of
size rather than type, are omnivorous, or change food type as individuals grow. There are
many organisms that feed on detrital matter from various sources. Food webs are further
complicated by trophic “loops” in which a species feeds on organisms normally classified
as its consumers. Finally, the diversity in size, behavior, life history, distribution, and
habitats of aquatic organisms, makes it difficult to make generalizations about the trophic
dynamics within aquatic ecosystems.
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Aquatic populations can be affected by action of consumers (top-down control) and by
supply of resources (bottom-up control). For example, resources (e.g., nutrients) affect
marine producers (e.g., phytoplankton), producers affect consumers (e.g., zooplankton
and fish), and consumers alter the abundance of their nutritional resources (e.g.,
phytoplankton and zooplankton) (Valiela, 1995). The species compositions and relative
abundance of species in aquatic environments are determined by a tight intertwining of
bottom-up and top-down controls (Valiela, 1995). The relative importance of the controls
vaties seasonally and depends on changing features of aquatic ecosystems, for example,
nutrient supply, abundance of fish and prey organisms, light, temperature, and wave
action. Abundance of prey and predators, and their growth rates, are tightly coupled, but
are continually changing in response to external variables such as light and temperature
and to the natural, evolutionary history of the organisms. An extensively studied example
of the complex biological interactions that occur in aquatic ecosystems is provided by the
interactions among the kelp forest, sea urchins, and sea otters in the Pacific coast of the
United States (Valiela, 1995).

The structure, function, and dynamics of aquatic ecosystems can only be understood by
considering biological processes at the level of individual populations acting in concert
with processes at the level of the entire community (Mann, 1988). Local processes at the
species level permanently change macroscopic properties of the system, which then
impose new constraints on the species themselves (Mann, 1988). As described above,
biological interactions in aquatic ecosystems are highly complex. An additional layer of
complexity to the understanding of the structure, function, and dynamics of aquatic
ecosystems results from the close interaction of physical and biological processes, which
plays an important role in structuring aquatic biological communities (Daly and Smith,
1993). Physical and biological processes produce and maintain the temporal and spatial
patterns of abundance, distribution, and species composition of organisms in aquatic
ecosystems, thus directly influencing the processes that determine primaty production and
the flux of energy and matter in the ecosystem (Daly and Smith, 1993).

Given the spatial and temporal variability of aquatic ecosystems and the complexity and
interconnectedness of biological and physical interactions within these systems, human
impacts to physical and chemical properties or to specific biological components of the
system can have cascading effects throughout aquatic food webs, altering habitat
structure, species composition at various trophic levels, energy flow, and nutrient cycling.
Thus, an understanding of the interactions among the physical, chemical and biological
components and processes that compose and characterize these systems is crucial to
understand both the ecology of the system and the potential impacts associated with
anthropogenic influences, such as those caused by oil spills.

The waters of the United States are a diverse assemblage of aquatic—marine, estuarine, and
freshwater—ecosystems spread over diverse geographical regions. This Programmatic
Environmental Impact Statement (PEIS) focuses on the regional- and national-level
environmental and socioeconomic implications of oil spills under the alternatives. Oil spill
impacts are mostly localized and generally short lived. Thus, the analysis of physical and
socioeconomic resources and of specific biological organisms and habitats provides relevant
information to determine the potential impacts to marine and coastal resources and
ecosystems in the event of an oil spill. In addition, the U.S. regulatory framework focuses on
the protection of specific resources—water quality; air quality; threatened, endangered, and
candidate species; fisheries; and environmental justice. Therefore, describing U.S. marine
and coastal resources by dividing them into the physical, biological, and socioeconomic
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categories, as presented in Chapters 3 and 4, allows for the evaluation of potential impacts
on resources of concern from a regulatory standpoint.

The regional dynamics and functional characteristics of marine and coastal resources are
identified and summarized in Sections 3.2 through 3.7. The biological resources presented
for each region analyzed in this PEIS are organized according to biological groups that form
the functional food web within each habitat. The description of resources provided for each
region presents a general discussion of aquatic ecological principles, as well as a description
of the basic functional components and regional variations that constitute the aquatic
ecosystems of the United States. It includes a general description of the biological structure
(organisms) and the basic functional components (food web and habitat interactions) within
aquatic ecosystems. It also describes the economic importance of these ecosystems to the
US. economy, including coastal communities, vessel transportation and ports,
archaeological and cultural resources, recreational and commercial fishing, subsistence,
coastal tourism, environmental justice, and public health and safety.

3.1.5. Essential Fish Habitat

Congress recognized the importance of fish habitat to the productivity and sustainability
of U.S. marine fisheries, and in 1996 added a new habitat conservation provision known
as Hssential Fish Habitat (EFH) to the Fishery Conservation and Management Act, the
federal law that governs U.S. marine fisheries management. The renamed Magnuson-
Stevens Fishery Conservation and Management Act (MSFCMA, Public Law 94-265, as
amended through October 11, 1996; 16 U.S.C. 1801 ¢ seq.) mandated the identification of
EFH for all federally managed species for each of their life stages. The statute defines
EFH as “those waters and substrates necessary to fish for spawning, breeding, feeding, or
growth to maturity” (16 U.S.C. 1802(10)). This definition is further interpreted under the
EFH guidelines (50 CFR 600.10).

The act mandates the designation of specific geographic areas as EFH and the subsequent
conservation of these areas to minimize adverse effects on habitat caused by fishing and
nonfishing activities. In Section 303(a)(7) of the amended MSFCMA, Congtess directs the
National Marine Fisheries Service (NMES) and the regional Fish Management Councils,
under the authority of the Secretary of Commerce, to

e Describe and identify EFH for all federally managed fisheries species for each of their
life stages

e Minimize, to the extent practicable, the adverse effects of fishing on EFH

e Identify other actions to encourage the conservation and enhancement of EFH

EFH designations can be found within each Fishery Management Plan (FMP) developed by
the regional Fishery Management Councils (FMCs) and implemented by NMFES. The EFH
Web site? contains links to pages that present the Secretary-approved council EFH textual
descriptions and identifications, and available geographical representations. The life history
information provided by these pages will aid federal agency’s further understanding of an
action’s ecological impacts on EFH.

5 http:/ | www.nmfs.noaa.gov/ habitat/ habitatprotection/ efh/ fish_manage_c.htm
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3.1.5.1. Habitat Areas of Particular Concern

The EFH regulations encourage regional FMCs to identify Habitat Areas of
particular Concern (HAPCs) within areas designated as EFH to focus
conservation priorities on specific habitat areas that play a particularly important
role in the life cycles of federally managed fish species. The intent of NMFS in
encouraging the designation of HAPCs is to help focus conservation efforts on
localized areas that are vulnerable to degradation or especially important
ecologically. HAPCs should be subsets of the total area necessary to support
healthy stocks of fish throughout all of their life stages.

The EFH regulations require that designation of specific HAPCs be based on
one or more of the following considerations (50 CFR 600.815(2)(8)):

e The importance of the ecological function provided by the habitat

o The extent to which the habitat is sensitive to human-induced
environmental degradation

e Whether and to what extent development activities are or will be stressing
the habitat

e The rarity of the habitat type

The location of any HAPCs and the potential impact of oil spill response
techniques on these areas should be taken into account when planning or
implementing oil spill response strategies. 1f oil spill response activities should
occur within a HAPC, or will likely impact a HAPC, special considerations
should be made that reflect the importance of these areas for maintaining
sustainable fisheries and those species contribution to a healthy ecosystem.

3.1.5.2. Consulting on Impacts to EFH

Section 1855(b)(2) of the MSFCMA requires federal agencies to consult with
NMES with trespect to “any action authorized, funded, or undertaken, or
proposed to be authorized, funded, or undertaken, by such agency that may
adversely affect any Essential Fish Habitat identified under this act.” Adverse
effects to EFH are defined further as “any impact that reduces the quality
and/or quantity of EFH,” and may include “site-specific or habitat-wide
impacts, including individual, cumulative, or synergistic consequences of
actions” (50 CFR 600.810(a). The consultation process allows NMFS to make a
determination of the project’s effects on EFH and provide conservation

recommendations to the lead agency on actions that would adversely affect such
habitat (see 16 U.S.C. 1855(b)(4)(A)).
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3.2. ATLANTIC REGION
3.2.1. Physical Environment

For the purpose of this Programmatic Environmental Impact Statement (PEIS), the
Atlantic region will specifically cover the waters extending from the Gulf of Maine to the
Florida Straits (Figure 3.1-1). This extensive region comprises the waters of the Gulf of
Maine, the estuarine-dominated waters of southern New England and Mid-Atlantic Bight,
to the waters off the east coast of Florida. Fifteen states border this region: Maine, New
Hampshire, Massachusetts, Rhode Island, Connecticut, New York, Pennsylvania, New
Jersey, Delaware, Maryland, Virginia, North Carolina, South Carolina, Georgia, and the
east coast of Florida.

The Gulf of Maine Gyre, with currents that exhibit surface speeds of 0.29 kt, and the
Georges Bank Gyre, with currents that exhibit surface speeds of 0.58 kt, influence
circulation in the northern section of the Atlantic region (Figure 3.2-1). The Slope Sea
Gyre, with currents that have been measured upwards of 0.1 kt, affects the waters further
south to the Mid-Atlantic region. This gyre lies off the coast and extends seaward out to
the Gulf Stream. The Gulf Stream flows in a northerly direction from southern Florida
and veers cast off the coast of North Carolina. The Gulf Stream impacts circulation
throughout the Atlantic region, with its current’s width ranging from 50 to 63 mi and has
peak surface velocities of 4 kt (MMS, 1990).

Along the most northern parts of the Atlantic region, salinity is greatly influenced by input
from local rivers, resulting in a band of low-salinity water that extends 12 mi or more
from the coast. Throughout the rest of the northwestern Atlantic region—Georges Bank,
Great South Channel, Cape Cod Bay, and Stellwagen Bank—salinity remains stable at
approximately 31 to 33 parts per thousand (ppt), depending on the location. Mid-Atlantic
shelf water has relatively low salinity; however, the Delaware Bay is characterized by high
salinities, with 28 ppt at the mouth to 8 ppt in the upper boundary (USCG, 1996). The
Gulf Stream influences the chemical characteristics of the southwestern Atlantic region
shelf water. This area has a general increase in salinity seaward to a maximum of 36 ppt

(USCG, 1996).

Atlantic Ocean surface water temperatures vary because of the large geographical
distances covered by the area. Annual average temperatures in the northwestern Atlantic
Ocean (off the coast of Maine) are between 42.8° and 64.9°F. Temperatures in the
southwestern Atlantic Ocean (off the ecast coast of Florida) average between 78.5° and
84.2°F (NOAA, 2003a).
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Figure 3.2-1
Major Currents of the Atlantic Region

Note: Map is not to scale.

3.2.1.1. Water Quality
Coastal

The U.S. Environmental Protection Agency (USEPA, 1998a) compiled state
assessments of the Atlantic region water quality within estuaries and coastal
waters in its 305(b) report. Maine was found to be the state with the highest
water quality with greater than 99 percent of all estuaries and coastal waters
having good water quality able to fully support aquatic life. Delaware had the
lowest water quality, with 86 percent of all estuaries and coastal waters having
poor water quality unable to support aquatic life. The remainder of the states
within this region varied greatly in the level of water quality exhibited within
estuaries and coastal waters.
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Primary activities that contribute to the degradation of coastal water quality
include those associated with agriculture, urban runoff, septic tanks, storm
sewers, industrial plants, and wastewater treatment facilities. Secondary activities
include land modifications for flood control, river development, harbors, docks,
navigation channels, and pipelines. The resulting environmental degradation
may be manifested as diseased fishes, turbid and oily waters, noxious odors,
hypoxic conditions, pathogenic contamination of bathing waters and shellfish
beds, degraded benthic communities, restricted distributions of fishes, and fish
and shellfish tainted with bacteria and hydrocarbons (USEPA, 1998a).

Marine

Marine water quality in the Atlantic region is controlled by ocean circulation that,
in the Mid-Atlantic, is dominated by gyres. The water quality in this area generally
is good, principally because marine waters are quite a distance from the sources of
shore-based pollution and because of the Gulf Stream’s influence. For the most
part, Gulf Stream water is relatively unpolluted oceanic water; only some slope
water, with its higher pollutant load, is entrained by, and becomes part of, Gulf
Stream waters. Pollutants that do occur in the Gulf Stream originate from
atmospheric rainout and from the discharge of bilges and bunker washings by
ships (MMS, 1990). Ambient conditions supporting marine life in the offshore
waters are affected to only a small degree from manmade inputs.

The Atlantic region covers a very broad area with several major ports located
throughout its coastal area. Maritime vessels transport millions of tons of cargo
each year. The large volume of vessel traffic causes marine transport in this
region to be responsible for 1.7 percent of all oil spills reported in the United
States. In 1999 alone, there were 148 reported oil spills (USCG, 2000a).

3.2.1.2. Meteorology and Air Quality
Climate

Meteorological conditions on the Atlantic coast are dominated by two
semipermanent pressure centers: Icelandic Low and Bermuda High. The
location of these centers varies by season and they alternate in dominating the
pressure and circulation patterns of the region (USCG, 1996). Wind speeds
fluctuate depending on the time of year. For example, in the summer months
the average wind speed for the region is 4 to 21 nm/hr whereas in the winter
the average wind speed increases to 4 to 33 nm/hr (MMS, 1990).

Tropical cyclones (also known as hurricanes), tropical storms, and northeasters
are the most significant and powerful meteorological phenomena affecting the
Atlantic region. Tropical storms and hurricanes impact the coast on the average
of once every 10 years. Strong northeasters impact the coast more frequently

than hurricanes and supply much of the rain or snow in late autumn, winter,
and spring NOAA and GaDNR, 1997).
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Air Quality

Air quality of coastal counties* is measured against National Ambient Air Quality
Standards (NAAQS), resulting from the Clean Air Act and its 1977 amendments
(40 CFR 50.12), or it is measured against more restrictive adopted state standards.
These standards are designed to protect human health. The USEPA requires
states to report ambient air quality levels for six major pollutants: particulate
matter (10 microns or larger [PM10]), sulfur dioxide, carbon monoxide, nitrogen
dioxide, lead, and ozone. NAAQS have been adopted by each of the Atlantic
region’s states except Florida, which amended these standards to make sulfur
dioxide emission levels more restrictive than the federal standard. Appendix F,
Table F.1-1 summarizes federal ambient air standards in detail.

All coastal counties of the Atlantic region are considered to be in compliance
with the NAAQS attainment levels for sulfur dioxide, nitrogen dioxide, and
lead. However, there were many counties that were not in compliance for the
remaining three pollutants: sixty-four counties were not in compliance for
ozone, seventeen for carbon monoxide, and two for particulate matter (PM10)

(USEPA, 2000a).
3.2.2. Biological Environment®

3.2.2.1. Marine Mammals

The Atlantic region is expansive and contains a wide variety of environments.
These environments allow a diverse group of marine mammals to inhabit the
region. A variety of marine mammal species—twenty-three cetaceans (whales,
dolphins, and potpoises), five pinnipeds (seals), and one sirenian (manatee)
reside or migrate along this coast. There are ninety-one stocks and thirty-nine
species of marine mammals in this region, of which the bottlenose dolphin
(Tursiops truncatus) is the most common cetacean and is found in coastal and
offshore environments from the northeastern Atlantic region down to the
southeastern tip of Florida (NMFES, 1999). In the north, the minke whale
(Balaenoptera acutorostrata) is the third most commonly sighted whale along the
East Coast of the United States. Appendix F, Table F.2-1 lists twenty-one
recognized nonendangered marine mammals in this region.

4'The Office of Ocean Resources, Conservation and Assessment (ORCA), National Ocean Service (NOS), National Oceanic and
Atmospheric Administration NOAA), U.S. Department of Commerce classifies counties as coastal “because they meet one of the
following criteria: (1) at least 15 percent of their total land area is located within the nation’s coastal watersheds (as defined by
ORCA’s Coastal Assessment Framewotk [b#p:/ [ spo.nos.noaa.gov/projects/ caf] cafhtml], or (2) the county accounts for at least
15 percent of the land area of a coastal cataloging unit (a US. Geological Survey-defined drainage basin)”
(bt1p:/ | spo.nos.noaa.gov/ projects/ population/ poputation.hind). The U.S. Bureau of the Census also uses ORCA’s coastal counties list.

5 Only nonendangered species will be included in Section 3.2.2, Biological Environment. Threatened, endangered, and
candidate species will be discussed separately in Section 3.2.3, Threatened, Endangered, or Candidate Species. For this reason,
sea turtles will only be discussed in Section 3.2.3, as they are a threatened/endangered species in the Atlantic region.
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3.2.2.2. Marine and Coastal Birds

Migrant and resident marine and coastal birds are found throughout the Atlantic
region because of extensive habitats. The majority of these species are neatly
year-round residents in one or more areas along the coast. In the winter,
southern populations of shorebirds are augmented by large numbers of
wintering marine, freshwater, or terrestrial birds from more northern
ecosystems. A variety of marine and coastal bird species ate also identified. At
least twenty marine bird species nest regularly in the northern Atlantic region,
while nine others irregularly nest there or in the near vicinity (USGS, 1998a).
Schneider and Heinemann (1996) completed a recent overview of predominant
marine birds inhabiting this region. Gulls, terns, and herons are important
species breeding within the ecosystem.

Other species of marine birds that do not breed in the ecosystem are nevertheless
important and occupy two ecological regimes within the ecosystem, coastal and
pelagic. In the coastal zone, plovers, sandpipers, and other shorebirds are
important predators of beach and intertidal invertebrates. Sixty-three nearshore
and pelagic birds were found during dozens of birding trips off the coast of
Virginia, Maryland, and North Carolina (USGS, 19982). Twenty-five species of
seabirds were observed off east-central Florida (USGS, 1998a).

The presence of six Western Hemisphere Shorebird Reserve Network (WHSRN)
sites, seven Ramsar sites, and seventy-nine National Wildlife Refuges in the
Atlantic region indicates that large numbers of shorebirds (WHSRN sites) and
wetland birds (Ramsar sites) concentrate in the area during migration and/or
nesting and wintering. The WHSRN maintains a network of monitoring sites
comprising critical habitat for shorebird species. These sites are categorized as
hemispheric with an annual count of 500,000 shorebirds or 30 percent of a
species flyway population; international with an annual count of 100,000
shorebirds or 10 percent of a species flyway population; and regional with an
annual count of 20,000 shorebirds or 5 percent of a species flyway population.
The six WHSRN sites in the Atlantic region include one hemispheric, two
international, and three regional sites (WHSRN, 2004). The Ramsar Convention
on Wetlands designates Ramsar sites as wetlands of international importance.
These wetlands are selected based on criteria such as supporting 20,000 or more
waterbirds and regularly supporting 1 percent of the individuals in a population of
one species or subspecies of waterbird (Wetlands International, 2004). The
National Wildlife Refuge sites are established under the National Wildlife Refuge
System Improvement Act of 1997 with the aim of protecting wildlife and
preserving biological diversity (USFWS, 2004).

Marine birds are showing signs of stress. Probably the most pressing issue
regarding the health of bird populations is the continued rapid development of
the region due to increased human populations, resulting in the destruction of
habitat for both birds and the organisms supporting their food chain.

For the purpose of this PEIS, marine and coastal birds are categorized into five
major groups, as detailed in Appendix F, Table F.2-2: seabirds, shorebirds,
wading and marsh birds, waterfowl, and raptors.
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3.2.2.3. Plankton and Fish
Plankton

Plankton are organisms that float at or near the surface of marine waters and are
unable to swim against tides, winds, or currents. Plankton species, which
represent nearly all major aquatic phyla, can be roughly classified as
phytoplankton (microscopic plant life), zooplankton (microscopic animals), and
ichthyoplankton (fish eggs and larvae). Because the temperate waters of the
Atlantic region provide a sufficient habitat for these organisms, these plankton
species are distributed throughout the region from the coastal waters of Maine
to the water off the southeastern tip of Florida.

Phytoplankton are microscopic floating algae, which form the base of the food
web. They are responsible for approximately one-half of global photosynthesis
and play a vital role in stabilizing atmospheric carbon dioxide. These plants can
only survive in the shallower, sunlit waters of open-ocean and estuarine areas.
Phytoplankton communities in the Atlantic region consist of diatoms,
dinoflagellates, and flagellates, which include species such as Chaetoceros debilis,
Thalassiosira, Skeletonema leptocylindrus, Noctiluca scintillans, Alexandrinm tamarense,
Phacocystis poucheti, Skeletonema costatum, Cyclotella spp., Nitzschia closterium, Navicnla
spp., Heterocapsa triguetra, Procentrum minimum, Amphidinium and Gymnodinium spp.,
and Cryptomonads (Sheppard, 2000).

Zooplankton, which consume phytoplankton, spend either part (meroplankton)
or all (holoplankton) of their life cycle as plankton. Their temporal and spatial
distributions depend on a number of factors including currents, water
temperature, and phytoplankton abundance (Loeb et al., 1983). Zooplankton are a
critical link in the transfer of energy from primary producers (phytoplankton) to
apex predators, so any process influencing the abundance and distribution of
zooplankton can ultimately have an impact on fisheries. The most common
classes of zooplankton found in the Atlantic region are Mysida, Amphipoda,
Ostracoda, Cumacea, Calanoid, Copepodes, and Hyperids. Included in these
classes are Michteimysis mixta, Neomysis Americana, Pntogeneia inernmis, Themisto
gandichandi, Monoculodes edwardsi, Diastylis polita, Lamprops quadriplicata, Calanns
[finmarchicus, Psendocalanus minutus, Acartia longiremis, Hyperia galba, Sida crystallina,
Leptodera kind, Conchoceia spp., Acartia tonsa, Paracalanus spp., Eucalanus spp., Oncaea
spp., Oithona spp., and Corycaeus spp. (Lerman, 1980).

Ichthyoplankton are present year-round within the region; however, the annual
distribution and abundance of their eggs and larvae may be highly variable
depending on the season and location (Smith et al., 1981). Larvae of commercially
and recreationally important estuarine-dependent species, such as spot (Leiostonus
xcanthurns) and Atlantic croaker (Micropogonias undulates), are dominant components
of the ichthyoplankton community. Generally there are two different kinds of
ichthyoplankton denoting different life history types—mesopelagic (marine
waters) and estuarine-dependent species. Included in these categories are the
families Bothidae, Clupeidae, Gadidae, Gonostomatidae, Myctophidae,
Ophidiidae, and Sparidae.
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Fish

The New England Fishery Council, Mid-Atlantic Fishery Council, and South
Atlantic Fishery Council (see Section 3.2.4) manage the commercial fisheries of
the Atlantic region. The commercial yield of fish by weight in the Atlantic region
was 685,695 metric tons in 2000 (NMFS, 2003a). Large numbers of groundfish,
pelagic, reef fish, several types of tuna and billfishes and shellfish species occur in
this area including many migratory and transboundary species, such as Atlantic
mackerel (Scomber scombrus) and Atlantic menhaden (Brevoortia tyrannus). Table 3.2-1
lists the commercially important fish species of the Atlantic region. In addition to
fish species, shellfish are an important component to the fisheries industry. From
Maine to Cape Cod, Massachusetts, approved shellfish growing areas cover more
than 1,000 mi2 in 1998. Further south, the area from Buzzards Bay,
Massachusetts, to Chesapeake Bay, Virginia, has an approved shellfish growing
area of approximately 6,300 mi2. From this atea alone, approximately 1.1 billion
Ibs of seafood were landed in 1989.

Table 3.2-1

Commercially Important Fish Species of the Atlantic Region

Common Name

Scientific Name

Common Name

Scientific Name

Albacore
American plaice
Atlantic cod
Atlantic croaker
Atlantic herring
Atlantic mackerel
Atlantic salmon
Atlantic wolffish
Bigeye tuna
Billfish

Black sea bass
Bluefin tuna
Bluefish
Butterfish
Cero

Cobia

Cusk
Dolphin

Gag
Goosefish
Gray snapper
Haddock
King mackerel
Ocean pout
Pollock

Thunnus alalunga
Hippoglossoides platessoides
Gadus morbua
Micropogonias undnatus
Clupea harengus

Scomber scombrus

Salmo salar

Anarbichas lupus

Thunnus obesus

Makaira nigricans, Tetrapturus
albidus, Istiophorus platypterus
Centropristis striata
Thunnus thynnus thynnus
Pomatomus saltatrix
Peprilus triacanthus
Scomberomorns regalis
Rachycentron canadum
Brosme brosme

Coryphaena sp.
Mycteroperca microlepis
Lophins americanus
Lutjanus griseus
Melanogrammus aeglefinus
Scomberomorns cavalla
Macrozoarces americanus

Pollachius virens

Red drum

Red hake

Red porgy
Redfish

Scamp

Scup

Silver hake

Skate

Skipjack tuna
Spanish mackerel
Spiny dogfish
Spot

Striped bass
Summer flounder
Swordfish
Tilefish
Weakfish

White hake
Windowpane
Winter

Witch

Wreckfish
Yellowfin tuna
Yellowtail
Yellowtail snapper

Sciaenops ocellatns
Urophycis chuss

Pagrus pagrus

Sebastes spp.
Mycteroperca phenax
Stenotomus chrysops
Merluccins bilinearis
Family Rajidae
Katsuwonus pelamis
Scomberomorus maculatus
Squalus acanthias
Leiostomus xanthurus
Morone saxatilis
Paralichthys dentatus
Xiphias gladius
Lopholatilus chamaeleonticeps
Cynoscion regalis
Urophycis tenuis
Scophthalmns aguosus
Plenronectes americanus
Ghptocephalus cynoglossus
Pobyprion americanus
Thunnus albacares
Plenronectes ferruginens

Ocynrus chrysurus

Source: Adapted from USCG, 2002.
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3.2. Affected Environment:; Atlantic Region

Commercially important marine arthropods include lobsters, crayfish, crabs and
shrimp. Mollusks, or members of the phylum Mollusca, are also important to
the region. Mollusks are bilaterally symmetrical invertebrates such as clams,
octopuses, and squid.

Fish stocks in the Atlantic region have declined—in some cases severely—over
the past 20 years. Pollution, coastal development, and overexploitation have taken
a large toll on the fishery stocks of this region (SAFMC, 2002). Improved fishing
technology, coupled with habitat-degrading fishing techniques, a high age of
breeding maturity for certain species (e.g., cod), and overexploitation of spawning
grounds in international waters have had additional detrimental impacts to the
fish stocks of the region. As such, there are a variety of species that are managed
through permitting and quotas, as well as a series of state and federal management
plans geared to increase population levels.

3.2.2.4. Intertidal Habitats
Beaches and Coastal Barrier Islands

The Atlantic region has 25,108 mi of shoreline (Good et al., 1998). Parts of the
Atlantic coast are lined with barrier islands, with the largest concentration located
from the Cape Cod segment of the Massachusetts coast to islands off the coast of
Georgia, with a very heavy concentration off the shores of North Carolina. These
coastal barriers are elongated landforms consisting of unconsolidated materials
(typically sand) that shift frequently and rapidly in response to storms, winds, and
tides. These landforms provide important habitat for many species and protect
inland areas, wetlands, and estuaries from the brunt of ocean storms
(Congressional Research Service Report 97-588 ENR, 1997).

Except for some northern portion of the Atlantic region (such as Maine where
only 1 percent of the coastline is sandy beach), much of the region’s oceanfront
consists of sandy beach-dune areas. Beach areas are particularly important in
providing protection from storms, high tides, and wave action for the lagoons,
sounds, wetlands, and low ground located landward of most beaches. Natural
dune areas found landward of sandy beaches often support seabirds, shorebirds,
waterfowl, and a dune grass or shrub community. The coastal beaches are also
important for their economic integrity in terms of tourism and recreation.
However, because of natural forces and human activities such as seawall and
channel jetties, the average shoreline retreat for the Atlantic region seaboard is
reported at about 2.0 ft/yr (Heinz Center, 2000).

Estuaries, Wetlands, Mud Flats, and Mangroves

Estuaries are important habitats for both resident and transitory species,
providing spawning or nursery habitats and foraging areas for numerous
species, including invertebrates, fishes, reptiles, birds, and mammals. High
organic productivity, high detritus production, and extensive nutrient recycling
characterize estuaries. Some familiar examples of estuaries in the Atlantic region
are the Boston Harbor and Chesapeake Bay. Many different habitat types are
found in and around estuaries, including wetlands, mud and sand flats,
mangroves, and submerged grass beds. Figures 3.2-2 and 3.2-3 show estuary
locations in the north and south Atlantic regions, respectively.
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Figure 3.2-2
Estuaries in the Atlantic Region—North

Source: Bricker et al., 1999.

Note: Map is not to scale.

Wetland habitats are associated with estuarine areas. These habitats may occupy
only narrow bands along the shore, or they may cover larger expanses at the
mouths of bays, rivers, or coastal streams. Wetland habitats occurring along the
Atlantic coast include salt marshes (colonized by salt-tolerant grasses and bushes),
tidal mud flats (areas that are exposed at low tide and are densely packed with
shellfish, invertebrates, crabs, and other organisms), freshwater marshes, forests,
and shrub lands. Coastal wetlands and estuaries are highly productive, yet fragile,
environments that support a great diversity of fish and wildlife species.

The Atlantic region has 22,907 mi? of wetlands along the Atlantic seaboard,
most of which are located predominantly south of New York because these
coastal areas have not been glaciated (Good et al., 1998). The Mid-Atlantic
wetlands are composed of two-thirds salt marshes; the majority of the
remaining balance is tidal mud flats. Because of widespread urbanization of the
Atlantic coastline, the loss of wetland ranges from 31 percent in New England
to 47 percent in the southeast Atlantic (Good et al., 1998).

Mud flats and swamps occur in areas of low-wave energy. These areas tend to
act as sediment sinks, trapping nutrients that support a variety of plants, fish,
birds, and mammals. Mud flats exist along the shores of many of the bays and
sounds; the most extensive mud flats are found along the shores of the
Delaware and Chesapeake Bays.
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Figure 3.2-3
Estuaries in the Atlantic Region—South

Source: Bricker et al., 1999.
Note: Map is not to scale.

Mangroves are found in tropical and subtropical tidelands in specific areas of the
Atlantic region. They primarily grow along the coast of central and southeast
Florida, beginning near St. Augustine and continuing down into the Gulf of
Mexico. The three most important species of mangroves in this area are red
mangrove (Rbigophora mangle), black mangrove (Avicennia germinans), and white
mangrove (Laguncularia racemosa). Mangroves protect habitats and nurseries for
fish, crustaceans, and shellfish; provide food for marine species; and provide
shoreline protection from wind, waves, and floods. Mangroves are sensitive to
cold temperatures and can take 5 to 10 years to reestablish their presence
following a freeze. In addition to freezing, several human activities—ditching or
impounding for mosquito control, reducing freshwater input, and clearing and
filling—Ilead to the degradation of mangrove quantity and quality.
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3.2.2.5. Subtidal Habitats
Submerged Grass Beds

The subtidal (benthic) areas of the Atlantic region consist of either soft or rocky
substrates. These areas support a variety of marine life and habitats, including
seagrass beds and coral reefs. Seagrass beds provide critical food, shelter, and
nursery grounds for many species of waterfowl, shellfish, fish, and other
organisms. They also stabilize shifting sediment and generate oxygen. Seagrass
communities also support several threatened and endangered species, including sea
turtles and manatees. Seagrass beds are found throughout the Atlantic region in
shallow coastal areas except Georgia and South Carolina, where freshwater inflow,
high turbidity, and tidal amplitude combine to inhibit growth (ASMFC, 1997).
Figure 3.2-4 provides the range of submerged grass beds in this region.

Figure 3.2-4
Range of Submerged Grass Beds in the Atlantic Region—South

Source:  South  Atlantic  Fishery Management Council (SAFMC,  bitp:/ [/ www.safme.net/ babitat/ frpro?-db=content>-
format=defanit. btml>-view, accessed on March 3, 2003).

Note: Map is not to scale.
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Within the Atlantic Region the dominant species are eelgrass (Zostera marina),
Cuban shoalgrass (Halodule wrightii), widgeon grass (Ruppia maritima), turtlegrass
(Thalassia testudinum), manatee grass (Syringodium filiforme), and several species of
Halophila. The first three species occur primarily from North Carolina
northward, while the rest occur predominantly in Florida (Thayer et al., 1997).
In one area of the Mid-Atlantic region, seagrass beds cover 200,000 acres

(MMS, 1990).

On the east coast of Florida—Bayton Beach to New Smyrna Beach (Ponce de
Leon Inlet)—nearshore seagrass coverage is approximately 100,000 acres (Flotida
Department of Community Affairs, 2000). Increasing human use of coastal areas
throughout the Atlantic region has resulted in loss of seagrass beds through
construction, recreation, harbor and channel maintenance, and water pollution.

Coral Reefs

Coral reefs are among the most diverse and productive communities on earth.
They buffer adjacent shorelines from wave action, thus protecting coastal
environments and reducing erosion. Reefs also provide economic benefits in
terms of pharmaceutical research, commercial and recreational fisheries, and
cost reduction through the mitigation of property damage.

Thirty-nine designated coral reefs, ranging from southern tip of South Carolina
to the Upper Florida Keys, are located in this region (Figure 3.2-5). The
northernmost reef in this region is Gray’s Reef (a designated National Marine
Sanctuaty), and the southernmost reef in this region is Coffins Patch in the
Upper Florida Keys. Gray’s Reef is one of the largest nearshore live-bottom
reefs of the southeastern United States. Located off the coast of Georgia, it
encompasses 17 nm? of live-bottom habitat. In the Upper Florida Keys (part of
the Florida Keys National Marine Sanctuary), the most common coral reef
species are Boulder star coral (Montastrea annularis), star coral (M. cavernosa), and
elkhorn coral (Acropora palmata).

Coral reefs are vulnerable to environmental changes, including the impacts of
human activities. Environmental influences, such as temperature changes, sea-
level fluctuations, and storm events, can negatively impact reefs via coral
bleaching, lack of sunlight, and physical damage. Vessel groundings and
anchorings, dredging, destructive fishing practices, overfishing, pollution from
poor land use, chemical loading, marine debris, and invasive alien species each
contribute to the loss of coral reefs. Widespread loss of nearshore and offshore
corals in the southern Atlantic Ocean is well documented, as is their
replacement with fleshy algae, which are known to flourish in elevated
concentrations of phosphate and nitrate.
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Figure 3.2-5
Coral Reefs in the Atlantic Region—South

Source: National Oceanic Data Center, National Oceanic and Atmospheric Administration, U.S. Department of Commerce
(bt1p:/ [ www.node.noaa.gov/ col/ projects/ coral/ Coralhome.html, accessed on June 13, 2002).

Note: The National Oceanic Data Center does not identify any coral reef locations in the Atlantic region—north (ME through
MD). Map is not to scale.

*  The Upper Florida Keys region consists of the following teefs that are too densely located to show on this scale of map: Fort

Lauderdale, John U. Lloyd, Ball Buoy Reef, Miami Beach, Triumph Reef, Biscayne Reef, Star Reef, Schooner Reef, Elkhorn
Reef, Dome Reef, Pacific Reef, Turtle Rocks, Carysfort Reef, South Carysfort Reef, Key Largo, Elbow Reef, North North Dry
Rocks, North Dry Rocks, Key Largo Dry Rocks, Grecian Rocks, French Reef, White Banks, Three Sisters, Molasses Reef,
Pickles Reef, Conch Reef, Davis Reef, Crocker Reef, Hens and Chickens, Cheeca Rocks, Alligator Reef, Tennessee Reef, and
Coffins Patch.

3.2.2.6. Areas of Special Concern

Executive Order 13158 (“Marine Protected Areas”) defines marine protected
areas as “any area of the marine environment that has been reserved by federal,
state, territorial, tribal, or local laws or regulations to provide lasting protection
for part or all of the natural and cultural resources therein” (65 FR 34909).
There are many different types of marine protected areas within and bordering
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U.S. waters; some examples include National Marine Sanctuaties, National
Seashores, National Parks, National Monuments, National Wildlife Refuges,
National Estuarine Research Reserves, and many others (NOAA, 2002a). They
have different shapes, sizes, and management characteristics and have been
established for different purposes.

The Atlantic region has three National Marine Sanctuaries, eleven National Park
units, seventy-nine National Wildlife Refuges, eleven National Estuarine
Research Reserves, twelve National Estuary Programs, and two National
Estuarine Research Reserve-National Estuary Programs located in coastal or
near-coastal areas. For more details regarding history, purpose, and specific site
locations pertaining to this region, see Appendix F, Tables F.2-3 through F.2-5
and Figures F.2-1 through F.2-4.

3.2.3. Threatened, Endangered, or Candidate Species

The U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheties Service (NMES)
have classified eight threatened, seventeen endangered, and seven candidate species within
the Atlantic region. These consist of seven marine mammals, nine marine and coastal birds,
seven fish species, six sea turtles, one plant species, and two coral species.

Six cetaceans and one sirenian are endangered and reside in and migrate through this
region (Table 3.2-2). They are observed frequently in nearshore waters along the U.S.
Atlantic coast at different times of year depending on migration and breeding patterns.

Table 3.2-2
Threatened, Endangered, or Candidate Marine Mammals of the Atlantic Region
Scientific Name Common Name Status*  Distribution in Region
Balaenoptera musculus Blue whale E Population is highest in spring/summer because of

northward migration from subtropics.

Balaenoptera physalus Fin whale E Range from along the continental shelf between Cape
Hatteras, NC, to northern ME.

Balaenoptera borealis Sei whale E Range from ME to NC.

Megaptera novaeangliae Humpback whale E Range from ME to NC.

Eubalaena glacialis Northern right whale E Range from ME to the coastal waters along GA and FL.

Physeter macrocephalus Sperm whale E Mostly found in deep waters, but migrate to shallower
waters from ME to NC.

Tichechus manatus latirostris Florida manatee E This manatee resides in rivers and coastal waters of

peninsular FL and southern GA.

Source: USCG, 2002; U.S. Fish and Wildlife Setvice (Threatened and Endangetred Species System [TESS], U.S.-Listed Vertebrate Animal
Species Report by Taxonomic Group as of March 3, 2002, Atsp:/ / ecos.fivs.gov/ servlet/ TESSWelpagel ipListed?code= 1" istings=0HA).
*  Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public

Law 93-205, 16. US.C. 1531 ¢/ seq., as amended). Status for candidate (C) refets to proposed federal status under the ESA. X
stands for those species presumed to be extinct. Currently, no marine mammals of the Atlantic region have T, C, or X status.

Nine species of threatened and endangered marine and coastal birds reside in selected
habitats provided by the Atlantic region (Table 3.2-3). In the winter, the southern Atlantic
region’s populations of endangered shorebirds are augmented by large numbers of
wintering individuals from northern ecosystems. Other endangered species reside
temporarily along their route to South America. Bay, estuary, wetland, and coastal beach
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habitats provide the necessary biological diversity for a variety of protected migratory and

indigenous bird species.

Table 3.2-3

Threatened, Endangered, or Candidate Marine and Coastal Birds of the Atlantic Region

Scientific Name Common Name Status®* Distribution in Region Migration Pattern
Pelecanus Brown pelican E Atlantic coast from NJ south, Some individuals migrate south in
occidentalis Pacific coast, Gulf Coast winter, while most are year-round
residents of the northeast coast.
Polyborus plancus Audubon’s T FL population is threatened and The FL population of Audubon’s
andnbonii crested caracara widely separated from the main crested caracara is geographically
species range, which extends from  isolated from other members of its
extreme southwestern LA, subspecies.
southern TX, and southern AZ to
the tip of South America,
including Tierra del Fuego and the
Falkland Islands.
Aphelocoma Florida scrub jay T FL This is a year-round resident.
coerulescens
Ammodramns Cape sable E Widely distributed over a large This is a year-round resident.
maritimus mirabilis  seaside sparrow area of south FL; continues to
occupy much of its historically
known range in Collier, Dade, and
Monroe Counties
Rostrbammuns Everglade snail E Previously located in freshwater This is a year-round resident.
sociabilis plumbens — kite marshes over a considerable area
of peninsular FL; currently
restricted to several
impoundments on the headwaters
of St. John’s River; the southwest
side of Lake Okeechobee; and the
eastern and southern portions of
conservation areas
Charadrins melodus — Piping plover T Atlantic coast, Great Lakes, The piping plover breeds on sandy
Notthern Great Plains, South beaches in isolated colonies on the
Atlantic, Gulf Coast, and northeast coast and Great Lakes
Caribbean; proposed critical regions from March to September,
habitat for wintering populations where it spends the summer. It
along Atlantic coast from NC winters along southeastern coast.
south to FL and west along Gulf
Coast to TX
Mycteria americana ~ Wood stork E Recent U.S. breeding restricted to  This is a year-round resident.
FL, GA, and SC; formerly bred in
most of the southeastern United
States and TX
Sterna dongallii Roseate tern T Atlantic coast and Caribbean The roseate tern breeds on islands

and protected sand spits on the
northeast coast during spring and
summer, and migrates south as far
as the Caribbean during autumn
and winter.

continned
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Table 3.2-3 (continued)
Threatened, Endangered, or Candidate Marine and Coastal Birds of the Atlantic Region

Scientific Name Common Name Status®* Distribution in Region Migration Pattern
Picoides borealis Red-cockaded E Historically, range extended from  This is a year-round resident.
woodpecker FL to NJ, as far west as TX and

OK, and inland to M1, KY, and
TN; today, living in clusters
(groups of cavity trees) from FL
to VA, and west to southeast OK
and eastern TX (representing
about 1% of original range)

Source: USCG, 2002; U.S. Fish and Wildlife Service (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal
Species Report by Taxonomic Group as of March 3, 2002, Atsp:/ / ecos.fivs.gov/ servlet/ TESSW ebpagel ipListedtcode= 1" listings=0#HA).
* Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public Law

93-205, 16. US.C. 1531 ¢/ seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X stands for
those species presumed to be extinct. Currently, no marine and coastal birds of the Atlantic region have C or X status.

Two endangered and five candidate fish species are supported in this region (Table 3.2-4). In
eight rivers, the wild Atlantic salmon (Sa/no salar) is at an all-time low and faces a number of
threats that could drive it to extinction. Shortnose sturgeon (Acipenser brevirostrum) is
distributed as far south as Florida and as far north as New Brunswick, Canada. It once
supported a substantial commercial fishery, but like other anadromous species, industrial use
of rivers (beginning in the 1800s) and overfishing adversely affect its population. Highly
sought after for its valuable caviar, Atlantic sturgeon (Acpenser oxyrhynchus) was typically found
along the entire East Coast. Because of overfishing, it is now illegal to commercially fish
Atlantic sturgeon, and retention as by-catch is prohibited.

Table 3.2-4
Threatened, Endangered, or Candidate Fish of the Atlantic Region

Scientific Name Common Name Status*  Distribution in Region

Salmo salar Atlantic salmon E Population is located in the seven rivers along the coast of ME.

Acipenser oxcyrbynchus Atlantic sturgeon C Found in thirty-two rivers from ME to GA with spawning
occurring in at least fourteen rivers.

Acipenser brevirostrum Shortnose sturgeon E Population is found in brackish and freshwater estuaries of New
England.

Epinephelus drummondbayi Speckled hind C Speckled hind inhabit warm, moderately deep waters from NC to
Cuba, including Bermuda, the Bahamas, and the Gulf of Mexico.

Rivulus marmoratus Mangrove rivulus C The mangrove rivulus can be found from south-central FL. down

south through the West Indies to coastal areas of South America.
Carcharbinus signatus Night shark C This shark has been reported in waters from DE south to
Brazil, including the Gulf of Mexico.
Carcharbinus obscurus Dusky shark C In the western Atlantic, it extends from southern New England
to the Caribbean, and Gulf of Mexico to southern Brazil.

Source: Office of Protected Resources, National Marine Fisheries Service, National Oceanic and Atmospheric Administration, U.S.
Department of Commerce (btp:/ / wwmw.nmfs.noaa.gov/ pr/ species/ fish/ , accessed on October 15, 2002); USCG, 2002; U.S. Fish and Wildlife
Setvice (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal Species Report by Taxonomic Group as of
March 3, 2002, hisp:/ / ecos.fivs.gov/ servlet/ TESSW elpageV ipListed?code=1"Sistings=0HA).

*

Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA,
Public Law 93-205, 16. U.S.C. 1531 ¢f seq., as amended). Status for candidate (C) refers to proposed federal status under
the ESA. X stands for those species presumed to be extinct. Currently, no fish of the Atlantic region have T or X status.
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Six species of sea turtles have been observed along the entire East Coast (Table 3.2-5).
Although sea turtles live most of their lives in the ocean, adult females must return to land to
lay their eggs. Most nesting occurs from North Carolina to the middle-west coast of Florida
(Dodd, 1995). Their populations have declined because of many factors, but human
disturbance is the main cause of the decline of sea turtle numbers. Incidental capture in
shrimp trawls, loss of habitat from coastal development, artificial light on coasts causing
disorientation of nesting females, and beach sand mining also harm population growth. Many

also are lost in storms after being thrown onto beaches entangled in seaweed.

Table 3.2-5

Threatened, Endangered, or Candidate Sea Turtles of the Atlantic Region

Scientific Name

Common Name

Status*

Distribution in Region

Chelonia mydas

Eretmochelys imbricata

Dermochelys coriacea schlegelii

Caretta caretta caretta

Lepidochelys olivacea
Lepidochelys kempii

Green sea turtle

Hawksbill sea turtle

Leatherback sea turtle

Loggerhead sea turtle

Olive Ridley sea turtle
Kemp’s Ridley sea turtle

T/E

T
E

This turtle is occasionally sighted from MA south to
TX, most commonly in nesting areas of the southeast
FL nesting population is listed as endangered.
Although more common in tropical and subtropical
waters, this turtle has been sighted from along the
eastern seaboard as far north as MA, except CT.
Sightings north of FL are rare.

Range is from Nova Scotia to the southeast; during
summer, this turtle is found along the East Coast,
from the Gulf of Maine south to the middle of FL.
Although more common in temperate, tropical, and
subtropical waters, this turtle is also found from
Newfoundland south. It nests in SC, GA, and FL.

This turtle is more common in southern waters.

Population occurs mainly in coastal areas of the Gulf
of Mexico and the northwestern Atlantic Ocean.

Source: USCG, 2002; U.S. Fish and Wildlife Service (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal
Species Repott by Taxonomic Group as of March 3, 2002, Aisp:/ [ ecos.fivs.gov/ serviet/ TESSW ebpagel ipListed?code=1"e>listings=0#.A).
*  Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public

Law 93-205, 16. U.S.C. 1531 e seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X
stands for those species presumed to be extinct. Cutrently, no sea turtles of the Atlantic region have C or X status.

Johnson’s seagrass (Halophila jobnsonii), a threatened plant species, exists in only a few
narrowly defined locations along the east coast of Florida, from Northern Virginia Key to
Sebastian Inlet (USCG, 2002). It forms extensive meadows of vegetation, which serve as
an important food source for grazing marine animals such as the green sea turtle (Chelonia
mydas) and the Florida manatee (Trichechus manatus latirostris). Because of its location,
Johnson’s seagrass is particularly susceptible to storm surges. In addition, this species is
threatened by human trampling attributable to increasing land use, reduced water quality
because of nutrient overenrichment from urban and agricultural land runoff, activities
related to inlet maintenance, channel dredging, anchor mooring, and vessel traffic with
resulting propeller scouring.

There are two species of Acropora coral that are in candidate status (Table 3.2-6). A variety
of causes have forced a decline in the diversity of coral reefs and the degradation of coral
reef habitats: diseases (e.g., white band), natural phenomena (e.g., hurricanes and
temperature fluctuations), tourism (e.g.,, boat anchorings and ship groundings),
sedimentation, land clearance, coastal development, and sewage discharges.
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Table 3.2-6
Threatened, Endangered, or Candidate Coral of the Atlantic Region
Scientific Name Common Name Status* Distribution in Region
Acropora palmata Elkhorn coral C Elkhorn coral is found on coral reefs in southern FL and

the Bahamas, and throughout the Caribbean Sea. Its
northern limit is Biscayne National Park, FL, and it
extends south to Venezuela.

@)

Acropora cervicornis Staghorn coral Staghorn coral is found throughout the Florida Keys,
Bahamas, and Caribbean islands. The northern limit is on

the east coast of FL, near Boca Raton.

Source: Office of Protected Resources, National Matine Fisheries Service, National Oceanic and Atmospheric Administration, U.S.
Department  of ~ Commerce  (bitp:/ [ www.nmfs.noaa.gov/ pr/ species/ concern/ profiles/ elkhorn_coralpdf ~ for  elkhorn  coral  and
hitp:/ | www.nmfs.noaa.gov/ pr/ species/ concern/ profiles/ staghorn_coralpdf for staghorn coral, accessed on April 8, 2003).

* Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public Law
93-205, 16. US.C. 1531 ¢f seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X stands for
those species presumed to be extinct. Cutrently, no coral of the Atlantic region have T, E, or X status.

3.2.4. Essential Fish Habitat

The Fishery Conservation and Management Act of 1976 (FCMA) established eight regional
Fishery Management Councils (FMCs), charged with developing Fishery Management Plans
(FMPs) to achieve optimum fishery yields within their respective regions. In subsequent
years, additional legislation was formulated to increase the effectiveness of this act. Two
examples are the NMES “602 Guidelines” (“Guidelines for the Preparation of Fishery
Management Plans under the FCMA,” 50 CFR part 602), which provided an official
definition of overfishing and required each FMP to include measurable definitions of
overfishing for each managed species, and the Sustainable Fisheries Act of 1996 (Public Law
104-297; 16 U.S.C. 1801 e seq.), which was passed and integrated into the Magnuson-
Stevens Fishery Conservation and Management Act of 1996 (MSFCMA, Public Law 94-265,
as amended through October 11, 1996; 16 U.S.C. 1801 ¢t seq.). This later act required FMCs
and the Secretary of Commerce to identify and describe Essential Fish Habitat (EFH) for
species specified under each respective FMP.

There are three regional councils that are responsible for implementing the MSFCMA
through FMPs in the Atlantic region: New England Fishery Management Council
(NEFMC), Mid-Atlantic Fishery Management Council (MAFMC), and South Atlantic
Fishery Management Council (SAFMC). Cumulatively, these three councils have developed
twenty-four FMPs covering fish, shellfish, and coral habitats for this region. FMPs contain
EFH designations for federally managed species. A list of commercially important fish
species in the Atlantic region is contained in Table 3.2-1. It is important to identify habitat
areas essential to each life stage of a federally managed species to ensure sustainable fisheries
and the ability of managed species to contribute to a healthy ecosystem. EFH designations
vary by species life-history requirements and comprise numerous habitat types, including
coral, coral reefs, live-/hard-bottom, gravel, cobble, sand, submerged grass beds, and
estuarine habitats. NMFES is currently reviewing EFH designation methodology and
considering options to revise existing EFH designations, which will be available on-line
upon completion®.

6 http:/ | www.nmfs.noaa.gov/ habitat/ habitatprotection/ efh/ fish_manage_c.hitm
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3.2.5. Socioeconomic Environment

3.2.5.1. Coastal Communities, Demography, and Employment

This socioeconomic impact area, based on NOAA’s definition of coastal
counties, comprises 285 coastal counties in the fifteen states listed in Section
3.2.1 (including the District of Columbia). The coastal counties in the
socioeconomic impact area extend from Washington County, Maine, to Miami-
Dade County, Florida.

The coastal population of the Atlantic region is 65,615,354 (U.S. Census
Bureau, 20002), which is calculated by combining population statistics for the
region’s 285 coastal counties, as identified by NOAA. Appendix F, Table F.2-6
lists these coastal counties and their populations. The Atlantic region’s coastal
population makes up 23 percent of the total U.S. population, of which the
majority is located in New York, New Jersey, and Florida (Figure 3.2-0)
(NOAA, 2002b; U.S. Census Bureau, 2000a).

Figure 3.2-6
Coastal Population Distribution of the Atlantic Region
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Source: NOAA, 2002b; U.S. Census Bureau, 2000a.

The Atlantic region varies substantially in socioeconomic patterns ranging from
low-density rural areas to high-density urban centers. The range is from 4,149
people in Tyrrell County, North Carolina, to 2,465,326 people in Kings County,
New York. The East Coast of the United States holds some of the largest
population centers in the country. Table 3.2-7 lists the most densely populated
coastal counties of the Atlantic region.
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Table 3.2-7
Highest Populated Coastal Counties of the Atlantic Region
County Population
Kings, NY 2,465,326
Miami-Dade, FL 2,253,362
Queens, NY 2,229,379
Broward, FL 1,623,018
New York, NY 1,537,195

Source: NOAA, 2002b; U.S. Census Bureau, 2000a.

In 2000, the coastal counties within this region had a total civilian labor force of
35,541,083, with an average unemployment rate of 5.5 percent, compared with the
national average of 5.8 percent. Income levels rank on par with the national
average of per capita income and higher than the national average of median
household income at $21,090 and $44,110, respectively. (The national average per
capita and median household incomes are $21,587 and $41,994, respectively.) The
levels of income vary throughout the region. For example, Allendale County,
South Carolina, the poorest county in the region, has a per capita income of
$11,293, while New York County, New York, the wealthiest county in the region,
has a per capita income of $42,922 (U.S. Census Bureau, 2000a).

3.2.5.2. Economic Status

There are a variety of sectors that make up the foundation of the Atlantic
region’s economic system. Major population centers—such as New York, New
York; Boston, Massachusetts; and Miami, Florida—provide financial and
consumer services, as well as coordination and capital for large-scale wholesale,
retail, and manufacturing in other Atlantic coastal areas. Foreign and domestic
transportation, commerce, and communications industries are very prominent
players in regional income, as are tourism and commercial fishing, which exist in
many areas throughout the coast.

All along the Atlantic coast, there are public beaches, boardwalks, amusement
parks, hotels, and resort areas for tourists that frequent the area, usually
between the months of April and September, with the exception of Florida,
which has peak tourism during the colder months of the year. For the Atlantic
region, the American Coastal Coalition (ACC, 1998) estimates that the annual
average revenue collected for tourism was more than $74 billion.

Commercial fishing activities in the region bring in a large portion of the total
U.S. seafood catch. The American lobster catch alone is worth just over $300
million per year with scallops, goosefish, quahogs, and crab bringing in another
estimated $360 million (Table 3-2.8). This industry has an extensive onshore
service sector, including warehousing and transportation companies, canneries
and packaging plants, sales and marketing firms, marine maintenance and
support operations, and many other associated services.
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Table 3.2-8
Top Commercial Landings for 2000* for the Atlantic Region
Scientific Name Common Name Pounds Dollars
Homarus americanns American lobster 86,926,003 314,255,145
Placopecten magellanicus Sea scallop 32,162,513 160,885,844
Callinectes sapidus Blue crab 109,665,827 95,320,668
Mercenaria mercenaria Quahog clam 11,123,085 53,603,636
Lophins americanus Goosefish 45,685,394 53,384,329

Source: NMFS, 2003a.
*  Ranked by dollar value.

About 98 percent of the labor force of the region is employed in nonfarm activities
(U.S. Census Bureau, 2000a). The largest economic activities in this sector are
lodging, health, legal, education, retail and wholesaling, transportation, financial
services (includes banking), and entertainment. In many areas, particulatly in
Connecticut, Maryland, Virginia, and Florida, there are heavy concentrations of
U.S. military and government activities.

3.2.5.3. Vessel Transportation and Ports

Commercial, recreational, and federal agency vessels all contribute to vessel traffic
along the Atlantic coast of the United States. There are many commercial ports
receiving vessels from all over the world that serve as entry and exit points for
millions of tons of commercial goods per year. In 1999, there were more than
511,000 vessel trips measured along waterways associated with major ports
throughout the region (USACE, 1999a). The Port of New York and New Jersey
is the third largest in the nation and the largest port on the East Coast of North
America. Table 3.2-9 lists the major ports of the Atlantic region.

Table 3.2-9
Major Ports of the Atlantic Region
State Port
ME Portland
NH Portsmouth
MA Boston, New Bedford
RI Providence
CT New London, New Haven, Bridgeport
NY New York, Albany
NJ Newark, Trenton
PA Philadelphia
DE Wilmington
MD Baltimore
VA Norfolk, Hampton Roads
NC Wilmington, Morehead City
SC Chatleston
GA Savannah
FL (east coast) Jacksonville, Port Everglades, Miami

Source: USACE, 1999a.
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In 1999, the Atlantic region received or shipped from its ports more than
605,000 thousand short tons of foreign and domestic cargo: domestic shipping
and receiving accounted for 96,164 and 160,025 thousand short tons,
respectively, while foreign shipping and receiving accounted for 85,183 and
219,144 thousand short tons, respectively. In addition, there were 45,078
thousand short tons of intrastate waterborne commerce (USACE, 1999a).

The majority of the commodities being transported to Atlantic ports are petroleum
based. Ports on the Delaware River receive the highest volume of petroleum
products and crude oil on the eastern coast of the United States (Ford et al., 1992).
More than 58 percent of all incoming shipments to the Port of New York and
New Jersey are petroleum or a petroleum-based detivative (USACE, 1999a). In
1999, there were more than 148 oil spills in the Atlantic region (USCG, 1999a),
which accounted for 2.5 percent of all oil spills in U.S. waters.

3.2.5.4. Fisheries
Commercial Fisheries

The commercial fishing sector is an important component of the Atlantic region’s
economy. During 2000, fisheries off the Atlantic region produced more than 1.5
billion Ibs, valued at over $1.25 billion (NMFES, 2003a) that provided neatly 55
percent of all commercial fish landings in the continental United States. Table
3.2-8 lists the top commercial landings for the Atlantic region.

Recreational Fisheries

A major recreational activity is offshore fishing. The most commonly caught
species by anglers in the region are Atlantic mackerel, croakers, cod, striped
bass, sea bass, summer flounder, and bluefish. Although the number of anglers
in certain areas depends on the proximity of population centers to the coast
(e.g., Florida), anglers generally can be found throughout the region. In 2001,
6.2 million marine recreational fishing participants took 53 million trips and
caught 244 million fish (NMFS, 2002). The eastern coast of Florida accounted
for the highest number of trips at 24 percent, while Maine, New Hampshire,
Delaware, and Georgia accounted for only a total of 6 percent (NMFES, 2002).
For this region in 2001, the economic expenditures due to this fishery were
approximately $8.6 billion (ASA, 2002)".

3.2.5.5. Subsistence

Information on subsistence use of fish and shellfish in the Atlantic region is
limited. While some residents may supplement their diets with these resources,
subsistence is not known to be a prominent activity in this area, as compared to
Alaska, where Native communities may suffer substantial economic and cultural
losses due to contamination of subsistence seafood during an oil spill.

3.2.5.6. Archaeological/Historic Resources

Lowering sea levels at the height of the last glacial epoch resulted in the lower
sea levels of today, which exposed large areas of the continental shelf.
Prehistoric people were present in the eastern United States as early as 12,000
years ago, at which time sea level along the East Coast was approximately 98 ft

7 This includes the total dollar amount from both coasts in Florida.
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below present levels. Sea level reached its present stand sometime between 6000
and 3000 years B.P. (Before Present). A literature survey of inundated
prehistoric sites in North America indicates that there are at least twelve known
prehistoric sites below present sea level along the East Coast between
Penobscot Bay, Maine, and Long Island, New York (Stright, 1990). These sites
range in age from late Paleo-Indian to Woodland (ca 9000 to 3000 B.P.), and in
elevation from 31 ft below present sea level to mean low tide. Many such
inundated prehistoric sites may exist on the Atlantic Outer Continental Shelf
(OCS) but have not yet been discovered. For any possible prehistoric sites on
the OCS to be preserved intact, they would have to have been buried beneath
sufficient sediment to protect them from the forces of erosion. Environments
capable of such burial include the marsh-lagoon-barrier system and the
floodplain-marsh-estuary system. Evidence of the buried remains of these
environments has been found offshore New Jersey, Delaware, Maryland,
Virginia, South Carolina, and Georgia. For example, of Geotrgia’s neatly 30,000
recorded archaeological sites, less than 2 percent are within 1,000 ft of a shore
or coastline, and only 222 sites are submerged cultural resources (GaDNR,
1998).

Most historic sites located in the coastal region are listed on the National
Register of Historic Places or eligible for nomination to the register. These are
ports, coastal fortifications, historic districts, and lighthouses that are frequently
protected from the sea by bulwarks or other barriers.

The thousands of known shipwrecks along the Atlantic coast are concentrated in
areas of shoals, historic ports, and areas of major hurricane occurrence. Locations
of the vast majority of shipwrecks are only approximations and are listed in general
terms, such as “off Cape Hatteras.” The state of preservation of shipwreck sites
depends on a number of factors, including sea state, water depth, bottom type,
nature of adjacent coast, strength and direction of storm waves and currents, and
size and type of construction of the vessel. The preservation potential for historic
shipwrecks along much of the Atlantic coast is low, primarily because of the strong
current and wave regimes. The heavy wave action that often causes ships to wreck
also causes damage to the wrecks or destroys the remains. This is especially true of
the Georges Bank, Nantucket Shoals, and Cape Hatteras areas where sediments
are frequently reworked by strong currents.

3.2.5.7. Recreation and Tourism

The Atlantic region contains the largest population base of the regions in this
PEIS, along with one of the longest coastlines. This equates to a major
recreational region for the United States, particularly in connection with marine
fishing and beach-related activities. Tourists from domestic and foreign
locations come to the coastal beaches, barrier islands, estuarine bays and
sounds, and tidal marshes. Publicly owned and administered areas (such as
national seashores, parks, beaches, and wildlife lands), as well as designated
preservation areas (such as historic and natural sites, landmarks, wilderness
areas, wildlife sanctuaties, and scenic rivers), attract residents and visitors
throughout the year. Commercial and private recreational facilities and
establishments, such as resorts, marinas, amusement parks, and ornamental
gardens, also serve as primary areas of interest.
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For 1996, the ACC (1998) stated tourism totals for the Atlantic region were
$74,871,590,000. In this region, Florida had the highest coastal tourist
expenditures at $30,232,090,000, while Rhode Island had the lowest coastal
tourist expenditures at $794,300,000.

3.2.5.8. Environmental Justice

Executive Order 12898 (“Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations,” 59 FR 7629) provides that
each federal agency shall make achieving environmental justice part of its
mission by identifying and addressing questions regarding environmental and
health conditions of impoverished communities.

Low-income communities, which can be found across the Atlantic region,
include multiethnic as well as homogenous communities and neighborhoods.
Of the 18,246,940 families that live within the coastal counties of this region,
8.5 percent (or 1,561,012) have been classified as living in poverty by the U.S.
Census Bureau (2000a). The average per capita and median household incomes
of this region are $21,090 and $44,116, respectively. However, 26 percent of
households earned less than $25,000 in 1999. Figure 3.2-7 shows the
distribution of household income in the Atlantic region.

Figure 3.2-7
Distribution of Household Income in the Atlantic Region
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Minority groups are scattered throughout the Atlantic region. These groups include
Black or African American, American Indian and Alaska Native, Asian, Native
Hawaiian or other Pacific Islander, or other (Hispanic or Latino, and white Non-
Hispanic). Figure 3.2-8 shows the distribution of race in this region.
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Figure 3.2-8
Distribution of Race in the Atlantic Region
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3.2.5.9. Public Safety and Worker Health

Oil spill response is one of the U.S. Coast Guard’s (USCG’s) many missions. In
responding to oil spills, the USCG is aware of public safety and the effects that
alternative response technologies—chemical dispersion and 7z situ burning—
could have on human health. Under the guidelines established by the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP), steps have
been taken to protect both the public and oil spill responders. Whether
compensated workers or volunteers, responders are required to be certified
under either the Occupational Safety and Health Administration’s (OSHA’s)
Hazardous Waste Operations and Emergency Response Standard or USEPA’s
Hazardous Waste Operations and Emergency Response Standard. These
standards ensure that responders understand the hazards of oil spill response
and how to protect themselves. To assist in public safety, the USCG has the
maritime safety authority to establish a safety zone around oil spill cleanup
operations. This zone is established to safeguard the public and responders
from the hazards associated with cleanup. In addition, USCG standard
operating procedures (SOPs) are used to protect responders, as well as the
public, from the hazards associated with chemical dispersion and 7# sit# burning,.
These procedures are outlined in SOPs in each Area Contingency Plan’s
(ACP’s) Site Safety Plan. In addition, training exercises such as PREP
(Preparedness for Response Exercise Program) and SONS (Spill of National
Significance) train USCG response personnel to avoid safety hazards.

Dispersants are a liquid chemical used to disperse oil spills from the ocean
surface (see Section 2.2.2). During an oil spill, dispersant application can be
done from either an aerial or a shipboard platform. In both cases response
personnel have the potential to be accidentally exposed to the dispersant, and in
extreme cases exposure to the public could occur. The two types of dispersants
with use allowed in the United States have OSHA-established, permissible
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exposure limits of 50 ppm on skin. The Material Safety Data Sheet (MSDS) for
these dispersants makes clear the human health concerns from excess exposure.

In situ burning of an oil spill entails setting contained or boomed oil on fire (see
Section 2.2.3). This action has been acknowledged as having potential human
health and safety effects. Besides the physical hazards to responders, there is the
potential for inhalation of airborne burn products. Ir sit# burning emits a plume
of black smoke laden with particulates (PM10, soot), the main public health
concern. Response personnel working close to the burn may be exposed to
levels of gases and particulates that would require them to use personal
protective equipment. Occupational standards such as OSHA’s Permissible
Exposure Limits (PELs) are applicable. For the general public, NOAA (2000a)
reported that particulate concentrations in a smoke plume remain the only agent
of concern past 1 or 2 mi downwind, with the gases created in a burn
dissipating to levels close to background. Public exposure to smoke particulate
from the burn is not expected to occur unless the smoke plume travels down to
ground level. Since the general public may include sensitive individuals, such as
the very young and very old, pregnant women, and people with pulmonary or
cardiovascular diseases, this population’s tolerance to particulates may be
significantly lower than that of the responders. There is little data concerning
the effect on humans of particulates from the 7z sitn burning of oil. Based on
chemical analysis of soot particulates and their physical behavior, the hazard is
expected to be similar to that of better-known particulate emissions that are
now regulated by the NAAQS. In 1997, the Special Monitoring of Applied
Response Technologies (SMART) protocol® was created, in part, to address the
particulates concerns and to better aid the Federal On-Scene Coordinator
(FOSC) in making decisions related to initiating, continuing, or terminating
sitn burning.

8 http:/ | response.restoration.noaa.gov/ oilaids/ SMART/ SMART. htnml
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3.3. CARIBBEAN REGION
3.3.1. Physical Environment

For the purpose of this Programmatic Environmental Impact Statement (PEIS), the
Caribbean region consists of the tropical waters of the Caribbean Sea and Atlantic Ocean
and is enclosed to the south by Venezuela, Colombia, and Panama; to the west by Belize,
Honduras, Nicaragua, and Costa Rica; and to the north, it wraps toward the southeast
with the Greater and Lesser Antilles Islands, beginning with Cuba and ending with
Trinidad and Tobago. The tropical waters of the southwestern Atlantic Ocean are off the
north shores of Puerto Rico and the U.S. Virgin Islands (the U.S.-affiliated islands
discussed in this section), and the tropical waters of the Catibbean Sea are off their south
and west shores (Figure 3.1-1).

The North Equatorial Current, at an average speed of 0.7 kt (NIMA, 2003), is the
dominant hydrological driving force in the Caribbean region, entering from the Atlantic
Ocean in the east through passages between the Lesser Antilles Islands (Figure 3.3-1). It
becomes the Caribbean Current, which travels west, and combines with the Guiana
Current, which flows along the northern coast of South America and moves northwest
into the Gulf of Mexico (Andrade and Barton, 2000; Murphy et al., 1999). The Guiana
Current is highly influenced by the freshwater discharges of the Amazon and Orinoco
Rivers. The Amazon River is the largest point source of fresh water entering the Atlantic
Ocean (Morrison and Smith, 1990), so variations in riverine contributions may play a
major role in altering the Caribbean region’s marine water.

Figure 3.3-1
Major Currents of the Caribbean Region
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Note: Map is not to scale.
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Off the north coast of Puerto Rico and U.S. Virgin Islands, the Antilles Current flows
northward from east of the Lesser Antilles Islands and joins the Florida Current past the
outer Bahamas. Its waters are concentrated into a strong northward jet approximately 50
to 62 mi wide and centered at about 1,312 ft (Lee et al., 1996). The Caribbean Cutrent is
62 mi to the south and west of the Caribbean region and flows at an average speed of 0.5
to 1.0 kt. Currents in the nearshore areas of Puerto Rico and U.S. Virgin Islands are
complex as a result of the interaction among the dominant North Equatorial Current and

local winds, waves, tides, coastal configuration, bathymetry, and coastal stormwater
discharges (USEPA, 1992a).

One of the factors affecting the chemical characteristics of the marine waters of Puerto
Rico and the U.S. Virgin Islands is the large freshwater input to the region from the
Orinoco River plume, which originates in Venezuela. This plume can carry high
concentrations of suspended particles, unique chemical properties, and biota near the
southern coasts of Puerto Rico and the U.S. Virgin Islands. The plume, enriched with
nutrients, can be responsible for events of high turbidity and algal blooms that usually
occur in the eastern Caribbean basin in October. The result is a large seasonal variation in
the surface salinity levels with 36.3 parts per thousand (ppt) in June and 34.1 ppt in
September. Coastal surface water temperatures remain fairly constant throughout the year
averaging between 79° and 86°F (Steel, 1994).

3.3.1.1. Water Quality
Coastal

The US. Environmental Protection Agency (USEPA, 19982) compiled
assessments of the Caribbean region water quality within estuaries and coastal
waters in its 305(b) report. Approximately 62 percent of this region’s estuaries were
surveyed, of which 10 percent were classified as fully supporting use and another
11 percent were classified as having good quality. However, the survey also showed
that 27 to 40 percent of the region’s ocean shoreline were classified as either
threatened or impaired by some form of pollution or habitat degradation for their
designated uses (aquatic life, swimming, and fishing). Data gathered by the
Caribbean Oil Pollution Database indicates that concentrations of
dissolved/dispersed petroleum hydrocarbons are generally low in offshore waters,
while relatively high levels are found in enclosed coastal areas (UNEP, 1994).

Primary activities contributing to the degradation of coastal water quality include
those associated with metals and wastes from land disposal sites, pathogens from
unknown sources, industrial and municipal discharges, collection system failures,
spills, matinas and marine waste (ctuise ships), utban runoff, human biosolids, and
general beach pollution. Although the Caribbean region’s water quality is relatively
good, it has been declining because of point and non-point source pollution
discharges. Municipal wastewater treatment plants pose a particular point source
problem to this region because of pipe breakages, efficiency problems, and bad
management. Lack of erosion control measures duting coastal development, failing
septic systems, and urban stormwater runoff are the primary non-point sources of
coastal pollution in the region. Heavy metals, chlorinated hydrocarbons, petroleum
hydrocarbons, and wastewater discharge products are noticeable problems in a few
areas according to the most recent 305(b) reports for Puerto Rico and the U.S.
Virgin Islands (USEPA, 1998a).
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Marine

One of the factors affecting the chemical characteristics of regional marine
water quality is the water advected to the region from the freshwater discharges
of the Orinoco and Amazon Rivers. The Orinoco River, with one of the largest
discharge zones in the world, has been estimated by the United Nations
Environment Programme (UNEP, 1994) to have an average annual sediment
discharge of 85 X 10¢ tons. The Amazon River discharges between 80,000 and
250,000 m3/s of fresh water, which results in a plume of brackish surface water
that extends hundreds of miles seaward and northwest along the coast of South
America to the Caribbean Sea (Geyer et al., 1991).

Because of its important location along the Mona and Anegada Passages (key
shipping lanes for the Panama Canal and two of the best natural deepwater
harbors in the Caribbean), the Caribbean region experiences large amounts of
vessel traffic. It is estimated that 25 percent of the world’s sea-borne oil travels
through this region every year (Roach, 2002). In 1999, this traffic was
responsible for seventy-nine spills and 2,939 gal of spilled oil within U.S.
territorial waters (USCG, 2000a).

The cruise industry is integral to the Caribbean economy. Hundreds of
thousands of tourist arrive every year on cruise ships, with the cruise industry
expanding at a steady rate of 8 percent per year (Schmidt, 2000). Cruise ships
emit large amounts of point source pollution that has the potential to affect
marine water quality in adverse ways. On a 1-week voyage, a typical cruise ship
generates an estimated 210,000 gal of sewage and can legally discharge this
waste into the water as long as it is beyond the 3-mi limit of U.S. navigable
waters. In addition, this cruise ship produces 1,000,000 gal of gray water, which
contains detergents, cleaners, oil, grease, metals, pesticides, and medical and
dental wastes. According to existing regulations, gray water can be discharged
anywhere outside the U.S. Great Lakes (USEPA, 2000a).

3.3.1.2. Meteorology and Air Quality
Climate

Because of their locations in the tropics, Puerto Rico and the U.S. Virgin Islands
are highly affected by the predominately easterly trade winds and by the north-
south migration of the inter-tropical convergence zone. The trade winds blow
consistently from the east (east-south-east, east-north-east) at 10 to 15 kt but can
vaty in magnitude as the relative strength of the Bermuda High (to the north) and
the Equatorial Trough (to the south) varies with the seasons (Steel, 1994). Winter
months are designated the dry season, when easterly trade winds are relatively
shallow and are generated by relatively weak and cold migratory high-pressure
cells that move off the North American continent, displacing the semipermanent
Bermuda ridge south of its normal summertime position. The principle air mass
during the winter is maritime tropical, with very brief periods of extremely
modified continental polar air. Summer months are designated the wet season.
Puerto Rico and the U.S. Virgin Islands are in the tropical hurricane region of the
castern Caribbean Sea. As a result, tropical storms and hurricanes, while
infrequent, can bring brief heavy rains and winds to this region.
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Air Quality

Air quality of the Caribbean region is measured against National Ambient Air
Quality Standards (NAAQS), resulting from the Clean Air Act and its 1977
amendments (40 CFR 50.12). These standards are designed to protect human
health. The USEPA requites states and territories to report ambient air quality
levels for six major pollutants: particulate matter (10 microns or larger [PM10]),
sulfur dioxide, catbon monoxide, nitrogen dioxide, lead, and ozone.
Appendix F, Table F.1-1 summarizes federal ambient air standards in detail.

Although there are limited numbers of ambient air monitoring stations located in
Puerto Rico and the U.S. Virgin Islands, it is generally held that the region has
some of the best air quality in the United States because of location and prevailing
weather conditions. In 2001, only one U.S.-affiliated island county in the Caribbean
region exceeded NAAQS for particulate matter (PM10); none of the remaining
federal criteria air pollutants exceeded NAAQS (USEPA, 2000b).

Recent studies have attempted to link blowing dust from the plains of Africa to
an increase in asthma and other respiratory disease cases within the Caribbean
region. This dust contains beryllium-7, lead 210, elevated mercury, arsenic, and
other airborne pollutants that remain within the dust during its trip west across
the Atlantic Ocean. This dust has also been associated with Red Tide and
amphibian diseases (Ballingrud, 2000).

3.3.2. Biological Environment®

3.3.2.1.

3.3.2.2.

Marine Mammals

Twenty-three cetaceans (whales and dolphins), two pinnipeds (seals), and one
sirenian (manatee) have been spotted in the Caribbean region. Whales and
dolphins atre an intricate part of the marine and coastal fauna of the northeastern
Caribbean Sea, with some of the islands serving as primary habitat for the mating
and calving of endangered species. However, the majority of information on
marine mammals in this region comes from strandings and opportunistic
sightings; as such, data on basic biology, life history, and distribution is lacking
(Mignucci-Giannoni, 1998). Appendix F, Table F.3-1 lists nineteen recognized
nonendangered marine mammals in this region.

Marine and Coastal Birds

The offshore waters, coastal beaches, wetlands, and mangrove areas of the
Caribbean region provide habitats for both migrant and resident marine and
coastal birds. A combined total of 247 native bird species are located in Puerto
Rico (239 species) and the U.S. Virgin Islands (199 species) (USGS, 1998b)
although not all occur within the area covered by this PEIS. In addition, thirty-
seven nonindigenous species have been introduced to the region, and, in the
winter, native populations are augmented by large numbers of migratory
wintering birds that arrive from more northern habitats.

2 Only nonendangered species will be included in Section 3.3.2, Biological Environment. Threatened, endangered, and
candidate species will be discussed separately in Section 3.3.3, Threatened, Endangered, or Candidate Species. For this reason,
sea turtles will only be discussed in Section 3.3.3, as they are a threatened/endangered species in the Caribbean region.
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The presence of ten Ramsar sites and eight National Wildlife Refuges in the
Caribbean region indicates that large numbers of wetland birds concentrate in the
area during migration and/or nesting and wintering. The Ramsar Convention on
Wetlands designates Ramsar sites as wetlands of international importance. These
wetlands are selected based on criteria such as supporting 20,000 or more
waterbirds and regulatly supporting 1 percent of the individuals in a population of
one species or subspecies of waterbird (Wetlands International, 2004). The
National Wildlife Refuge sites are established under the National Wildlife Refuge
System Improvement Act of 1997 with the aim of protecting wildlife and
preserving biological diversity (USFWS, 2004).

For the purpose of this PEIS, marine and coastal birds are categorized into five
major groups, as detailed in Appendix F, Table F.3-2: seabirds, shorebirds,
wading and marsh birds, waterfowl, and raptors.

3.3.2.3. Plankton and Fish
Plankton

Plankton are organisms that float at or near the surface of marine waters and are
unable to swim against tides, winds, or currents. Plankton species, which
represent nearly all major aquatic phyla, can be roughly classified as
phytoplankton (microscopic plant life), zooplankton (microscopic animals), and
ichthyoplankton (fish eggs and larvae). Because of the relatively oligotrophic, or
nutrient-poor, marine waters of the Caribbean region, plankton communities are
primarily distributed near highly productive coral reefs and estuarine zones.

Phytoplankton are microscopic floating algae, which form the base of the food
web. They are responsible for approximately one-half of global photosynthesis and
play a vital role in stabilizing atmospheric carbon dioxide. These plants can only
survive and produce in the shallower, sunlit waters of open-ocean and estuarine
areas. Phytoplankton in the Caribbean region is highly influenced by the advection
of the nutrient-rich Orinoco River plume, which increases the abundance and
species diversity of the Caribbean Sea’s phytoplankton during periods of high
outflow (usually August through October). This plume also actively transports
coastal diatom populations into the Caribbean Sea, as well as into the immediate
waters south of Puerto Rico. In the tropical bays surrounding Puerto Rico and the
U.S. Virgin Islands, the phytoplankton community is predominantly composed of
diatoms (82 percent) and dinoflagellates (12 percent), with the blue-green algae of
the genus Trichodesminm and other algae forms making up the other 6 percent
(EcoEléctrica, 1996).

Zooplankton, which consume phytoplankton, spend either part (meroplankton)
or all (holoplankton) of their life cycle as plankton. Their temporal and spatial
distributions depend on a number of factors including currents, water
temperature, and phytoplankton abundance (Loeb et al., 1983). Zooplankton are a
critical link in the transfer of energy from primary producers (phytoplankton) to
predators, so any process influencing the abundance and distribution of
zooplankton can ultimately have an impact on fisheries. The most common
phylum of zooplankton within the Caribbean region are Coelenterata, Mollusca,
Arthopoda, Chaetognatha, and Chordata. Zooplankton communities consist
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primarily of Cirripod (barnacles), Veliger (gastropods), Penaeoid (shrimp),
Caridean (shrimp), and Brachyuran (crab) larvae (EcoEléctrica, 1990).

It has been observed that the highest density of fish eggs and larvae are
generally in waters less than 131 ft deep. There are seventy-seven fish families,
including at least ninety-five species. Dominant ichthyoplankton groups in the
region are Engraulidae (anchovies), Gobiidae (gobies), Clupeiformes (herring-
like), Blennidae (blennies), Tripterygiidae, Bragmacerotidae (codlets), and
Myctophidae (laternfishes) (EcoEléctrica, 1990).

Fish

Because of the oligotrophic waters of the Caribbean region, most commercially
important fish resources are located in or around the highly productive tropical
coral reefs or in enclosed bays and estuarine areas. These fish resources consist
of reef fish and shellfish. The Caribbean Fishery Management Council manages
the fisheries in this region. In 2000, the commercial yield of fish by weight in
the Caribbean region was over 2 million Ibs (NMFS, 2001). Table 3.3-1 lists the
commercially important fish species of the Catibbean region.

Table 3.3-1

Commercially Important Fish Species of the Caribbean Region

Common Name

Scientific Name

Amberjack

Blackfin tuna

Blue sharks

Bluefin

Caribbean spiny lobster
Dolphinfish

Goliath grouper (jewfish)
Grunts (5 species)

Hinds

King mackerel

Nassau grouper

Other groupers (4 species)
Pelagic sharks

Porbeagle sharks

Queen conch

Shrimp (6 species)
Striped bonito

Snapper (10 species)
Wahoo

Yellowfin

Seriola spp.

Thunnus atlanticus
Prionace glanca

T. thynnus

Panulirus argus
Coryphaena sp.
Epinephelus itajara
Pomadasyidae
Epinephelus spp.
Scomberomorus cavalla
Epinephelus striatus
Epinephelus
Elasmobranchii
Lamna nasus
Strombus gigias
Natantia

Sarda orientalis
Lutanidae
Acanthocybinm solandri
T. albacares

Source: Adapted from USCG, 2002.
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Because of their close proximity to shore, coupled with their long lives, slow
growth, ease of capture, large body size, delayed reproduction, and other
factors, reef fish within the Caribbean region are very vulnerable to overfishing
and habitat destruction. Spiny lobster populations, which are an important fish
resource for both recreational and commercial fisherman in the region, have
declined in inshore areas because of the destruction of numerous mangrove
estuaries for coastal development, overfishing, and pollution, which has lowered
water quality at several lobster nursery sites (Quinn and Kojis, 1997).

3.3.2.4. Intertidal Habitats
Beaches

The Caribbean region has 875 mi of shoreline (Good et al., 1998), containing a
mix of sand and gravel beaches, salt ponds, rock cliffs, and mangroves. The
coastal beaches ate important not only for the ecological systems of the islands,
but also for their economic integrity in terms of tourism and recreation. Beaches
in the region are threatened by erosion from both manmade and climatic
sources. Hurricanes and other weather events have removed sand from some
beaches while adding sand to others. Coastline development and bad soil
management practices have contributed significantly to erosion in the region. In

addition, beach sand and gravel are illegally harvested for construction purposes
in Puerto Rico (USGS, 1996).

Estuaries, Wetlands, and Mangroves

Estuaries are important habitats for both resident and transitory species,
providing spawning or nursery habitats and foraging areas for numerous
species, including invertebrates, fishes, reptiles, birds, and mammals. High
organic productivity, high detritus production, and extensive nutrient recycling
characterize estuaries. Examples of estuaties in the region are San Juan Bay and
Jobos Bay in Puerto Rico. Many different habitat types are found in and around
estuaries, including shallow marine waters, freshwater and salt marshes, sandy
beaches, mud and sand flats, rocky shores, mangrove forests, tidal pools, and
seagrass beds.

Wetland habitats are associated with estuarine areas. These habitats may occupy
only narrow bands along the shore, or they may cover larger expanses at the
mouths of bays, rivers, or coastal streams. There are 242 mi? of wetlands in Puerto
Rico and the U.S. Virgin Islands (Good et al., 1998). The prominent types of
wetlands in this region include mangrove forests, herbaceous marshes, freshwater
swamps, and riverine forests. These wetlands provide habitats that sustain
commercial fisheries and many endangered species, as well as reduce the impacts
of floods to adjacent areas. Wetlands in the Caribbean region have been reduced
by more than 50 percent, mostly from drainage for agriculture, flood control
projects, and urban and industrial development (Good et al., 1998).
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A significant amount of mangrove forest remains in the Caribbean region;
nearly 25 mi? of mangrove forest is scattered around Puerto Rico’s coastline.
While scattered mangrove trees occur along the coast of the U.S. Virgin Islands,
mangrove forests have only survived at Salt River, St. Croix, and Jersey Bay, St.
Thomas; the larger mangrove areas have been cleared for development (OTA,
1987). Only four of the eighty observed species of mangrove in the world occur
in the Caribbean region. They consist of several salt-tolerant tree species,
including black mangrove (Awvicennia germinans), white mangrove (Laguncularia
racemosa), red mangrove (Rhigophora mangle), and buttonwood mangrove
(Conocarpus erectus). Important to the region are the small islands formed by
clumps of red mangrove trees that extend landmasses seaward because of the
trees’ ability capture sediments and debris. This network of mangrove islands,
cays, and channels provide inland areas with an important buffer from the
action of stormy seas (EcoEléctrica, 1996). Mangroves also serve as nurseries
for many reef and marine fishes, which are economically important commercial
species. Mangrove ecosystems of the Caribbean region are also important to
birds and other animals that depend on the high concentrations of fishes and
invertebrates located in these areas.

Despite their ecological importance, mangrove forests are under intense pressure
from human activities. Neatly 75 percent of previously existing mangroves in
Puerto Rico and 40 to 50 percent of previous mangroves in the U.S. Virgin
islands have been destroyed over the past 50 years (USEPA, 1998b; USVI DPNR,
2001). Because of their high occurrence in protected bays, mangrove forests are
ideal sites for marinas and boat facilities. Coastal development has greatly reduced
the amount of mangrove forests throughout the region even though they have
been protected under law for the last two decades.

3.3.2.5. Subtidal Habitats
Submerged Grass Beds

The subtidal (benthic) areas of the Caribbean region consist of either soft or
hard-bottom substrates. These areas support a variety of marine life and
habitats, including seagrass beds and coral reefs. Submerged grass beds are
highly productive ecosystems that are located extensively throughout the
Caribbean region and often occur in close association with shallow-water coral
reefs. Submerged grass beds contribute to both the physical and biological
aspects of estuarine and nearshore marine habitats and play an important role in
reducing coastal erosion by trapping and consolidating bottom sediments with
their extensive root and rhizome systems. There is a high level of diversity and
abundance among marine species that are associated with submerged grass
beds, especially in tropical regions such as the Caribbean. Many vertebrates and
invertebrates, including a substantial amount that are of commercial
importance, occur in submerged grass beds at some point in their life history
(CEFMC, 1998). These beds are also important grazing areas for some
endangered species, such as the green sea turtle (Chelonia mydas) and the West
Indian manatee (Trichechus manatus).
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Within the surrounding coastal waters of the Caribbean region, there are more
than 16,358 acres of submerged grass beds. They are highly diverse, consisting
of seven different species. These include Thalassia testudinum (turtle grass),
Halophila decipiens, H. baillonii, H.engelmannii (sea vines), Halodule wrightii (shoal
grass), Syringodinm filiforme (manatee grass), and Ruppia maritima (widgeon grass).
Turtle grass, manatee grass, and shoal grass are the three most abundant species
(CFMC, 1998).

Among the current threats to submerged grass beds are intensive recreational
use, siltation from coastal development, and dredge and fill operations for the
creation of ship channels and docking accommodations. Figures 3.3-2 and 3.3-3
show the locations of known submerged grass beds in this region.

Coral Reefs

Coral reefs are the most import ecological (and economic) coastal resources in
the Caribbean. They act as barriers to storm waves, provide habitat to a wide
variety of marine organisms including most of the economically important
species of fish and shellfish, are the primary source of carbonate sand, and serve
as the basis for much of the tourism in the Caribbean region.

The Caribbean region has 168,032 acres of coral reefs consisting of the
Acropora, Montastraea, Porites, Diploria, Siderastera, and Agarica genera. Of
these, elkhorn coral (Acrgpora paimate) and Boulder star coral (Montastraea
annularis) are generally the most numerous species, although in some areas other
species such as staghorn coral (Acropora cervicornis) may be more common.
Almost all coral resoutces of this region are fringing reefs, except a small barrier
reef off St. Croix and several offshore patch reefs and bank structures (Spalding
et al., 2001; USEPA 1992b). There are 30,080 acres of reefs in the region that
are in protected areas, including Boqueron, Cayos de la Cordillera, Bahia Jobos,
Isla Caja de Muerto, Isla Mona, and La Parguera in Puerto Rico (Figure 3.3-4)
and Buck Island, Green Cay, Hind Bank, and Virgin Islands National Park in
the U.S. Virgin Islands (Figure 3.3-5).

Figure 3.3-2

Locations of Submerged Grass Beds in the Caribbean Region—Puerto Rico
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Source: USEPA, 1992a.

Note: Map is not to scale.
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Figure 3.3-3
Locations of Submerged Grass Beds in the Caribbean Region—U.S. Virgin Islands

St. Thomas

Source: USEPA, 1992a.
Note: Map is not to scale.

Figure 3.3-4
Coral Reefs in the Caribbean Region—Puerto Rico

Puerto Rico

Source: National Oceanic Data Center, National Oceanic and Atmospheric Administration, U.S. Department of Commerce
(bt1p:/ [ www.node.noaa.gov/ col/ projects/ coral/ Coralhome.html, accessed on June 13, 2002).

Note: Map is not to scale.
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Figure 3.3-5
Coral Reefs in the Caribbean Region—U.S. Virgin Islands

Source: National Oceanic Data Center, National Oceanic and Atmospheric Administration, U.S. Department of Commerce
(ht1p:/ | www.node.noaa.gov/ col/ projects/ coral] Coralhome.himl, accessed on June 13, 2002).

Note: Map is not to scale.

Well-known areas of pinnacles are found in southwestern Puerto Rico
(specifically to the southeast of Turromote Reef in La Parguera) and are
reported for the area south of St. John. These structures submerge and extend
from depths of about 16 ft from the surface. Generally associated with these
structures are pillar coral (Dendrogyra cylindrus) and/or Boulder star coral
(Montastraea annularis), which are live corals that constitute very attractive sites
for recreational diving (CFMC, 1998).

Similar to surrounding areas, the Caribbean region’s reefs have been heavily
affected by disease, coral bleaching, and manmade disturbances. Diadem (a coral
disease) and two coral-bleaching events (1986 through 1989 and 1998) resulted in
significant amounts of mortality for the discontinuous reefs along the eastern,
western, and southern shores of Puerto Rico. Other negative impacts have been
from the clearing of Puerto Rico’s mangrove forests along with dredging,
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agricultural runoff, pollution from untreated sewage, sedimentation from coastal
runoff, and oil spills.

The coral reefs of the U.S. Virgin Islands have been affected heavily by disease,
hurricanes, and tourism. Hurricanes including the most recent Hugo, Luis, and
Marilyn have had various impacts on the surrounding reefs. White band disease
has killed many acroporid corals, especially the elkhorn coral (Acropora palmate)
one of the primary reef-building corals in the Caribbean (USGS, 1998c).
Tourism has caused significant harm via boat anchorings and ship groundings.
The Virgin Islands National Park on St. John attracts 1 million visitors per year,
most of whom arrive on cruise ships or smaller boats adding numerous
anchorage impacts in a single year (USGS, 1998c). Other threats include
sedimentation, land clearance, coastal development, and sewage discharge from
septic systems.

3.3.2.6. Areas of Special Concern

Executive Order 13158 (“Marine Protected Areas”) defines marine protected
areas as “any area of the marine environment that has been reserved by federal,
state, territorial, tribal, or local laws or regulations to provide lasting protection
for part or all of the natural and cultural resources therein” (65 FR 34909).
There are many different types of marine protected areas within and bordering
U.S. waters; some examples include National Marine Sanctuaries, National
Seashores, National Parks, National Monuments, National Wildlife Refuges,
National Estuarine Research Reserves, and many others (NOAA, 2002a). They
have different shapes, sizes, and management characteristics and have been
established for different purposes.

There are four National Park units, eight National Wildlife Refuges, one
National Estuarine Research Reserve, one National Estuary Program, and one
Marine Conservation District. For more details regarding history, purpose, and
specific site locations pertaining to this region, see Appendix I, Tables F.3-3
through F.3-5 and Figures F.3-1 through F.3-6.

3.3.3. Threatened, Endangered, or Candidate Species

The U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries Service
(NMFS) have classified three threatened and thirteen endangered species in the Caribbean
region; in addition, they are currently evaluating the status of six candidate species. These
consist of seven marine mammals, five marine and coastal birds, four fish species, four sea
turtles, and two coral species.

Five cetaceans, one sitenian, and one pinniped are endangered and reside in and migrate
through this region (Table 3.3-2). The protected bays and coastal areas of the Caribbean
region, with their warmer water temperatures, lure these species and sightings are frequent.
The West Indian manatee (T7ichechus manatus) moves to different areas in the winter and
summer depending on the temperature regime; the manatee’s breeding cycles, slow mobility,
and friendly nature, plus increased human activity within its habitual areas, impact and
endanger this species. The Caribbean monk seal (Monachus tropicalis) is listed as endangered,
but it is believed to be extinct because of a lack of sightings in recent years.
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Table 3.3-2

Threatened, Endangered, or Candidate Marine Mammals of the Caribbean Region

Scientific Name Common Name Status™ Distribution in Region

Balaenoptera borealis Sei whale E The southern portion of the species’ range during
spring and summer includes the northern portions of
the Atlantic’s U.S. Exclusive Economic Zone
(EEZ)—Gulf of Maine and Georges Bank.

Balaenoptera physalus Fin whale E Population is common in waters of the U.S. Atlantic
EEZ, principally from Cape Hatteras, NC, northward.

Balaenoptera musculus Blue whale E Population has been acoustically detected.

Megaptera novaeangliae Humpback whale E This is a migratory population that uses this region as
a reproductive and calving area.

Physeter macrocephalus Sperm whale E Population is abundant in this region.

Trichechus manatus West Indian (Antillean) E Population is found waters surrounding PR and USVI.

manatee
Monachus tropicalis Caribbean monk seal E /X  This seal is listed as endangered but is believed to be

extinct because of a lack of sightings in recent years.

Source: USCG, 2002; U.S. Fish and Wildlife Setvice (Threatened and Endangetred Species System [TESS], U.S.-Listed Vertebrate Animal
Species Report by Taxonomic Group as of March 3, 2002, Atsp:/ / ecos.fivs.gov/ servlet/ TESSWelpagel ipListed?code=1"istings=0HA).
*  Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public

Law 93-205, 16. US.C. 1531 ¢/ seq., as amended). Status for candidate (C) refets to proposed federal status under the ESA. X
stands for those species presumed to be extinct. Currently, no marine mammals of the Caribbean region have T or C status.

Five species of threatened and endangered marine and coastal birds reside in selected
habitats provided by the Caribbean region (Table 3.3-3). In the winter, populations of
shorebirds are augmented by large numbers of wintering individuals from northern
ecosystems. Other species reside only temporarily along their route to South America.
This region’s system of mangrove, wetland, estuary, and coastal beach habitats provides
the necessary biological diversity for a variety of bird species. In addition, National
Wildlife Refuges provide protected habitats for these birds.

There are no threatened or endangered fish species in the Caribbean region; however,
four species of reef fish are on the candidate list (Table 3.3-4). Neatly all productive fish
habitats are located in nearshore areas associated with coral reefs, submerged grass beds,
and estuarine-type environments because of the oligotrophic nature of the offshore water
areas of this region. These important nearshore habitats are decreasing because of human
exploitation and natural phenomena, the primary reason for the decline in these fish
species. The Nassau grouper (Epinephelus striatus) was once among the most abundant
tishery species in the Caribbean region, but since the 1970s, landings, mean size, and catch
per unit of effort have all fallen sharply for both Nassau grouper and Goliath grouper
(Epinephelus itajara) NOAA, 1999).
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Table 3.3-3
Threatened, Endangered, or Candidate Marine and Coastal Birds of the Caribbean Region
Status

Scientific Name Common Name * Distribution in Region Migration Pattern

Pelecanus Brown pelican E Atlantic coast from NJ south,  This is a year-round resident in the

occidentalis Pacific coast, Gulf coast southeast.

Sterna dongallii Caribbean E Atlantic coast and Caribbean The Caribbean roseate tern breeds on

dongallii roseate tern islands and protected sand spits on

northeast coast duting spring and summer,
then migrates south as far as the Caribbean
during fall and winter.

Agelains xanthomus — Yellow- E Critical habitat areas in This is a resident species in island of PR and
shouldered southwest island of PR, Isla Mona with a nesting season from April
blackbird Roosevelt Roads Naval and to Octobert.

USCG Base, and Isla Mona

Caprimulgus Puerto Rican E Island of PR This year-round resident’s nesting occurs

noctitherns nightjar from late February through eatly July, with

the peak period from April to June. It does
not construct a nest; instead, the eggs are
laid directly on leaf litter under vegetation
having a canopy 4 to 6 m in height.

Charadrins melodns — Piping plover T Atlantic coast, Great Lakes, The piping plover breeds on sandy beaches

Nortthern Great Plains, South  in isolated colonies on the northeast coast
Atlantic, Gulf coast, and and Great Lakes regions from March to
Caribbean; proposed critical September, where it spends the summer. It
habitat for wintering winters along southeastern coast.

populations along Atlantic
coast from NC south to FLL
and west along Gulf coast to
X

Source: USCG, 2002; U.S. Fish and Wildlife Service (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal

Species Repott by Taxonomic Group as of March 3, 2002, bsp:/ / ecos.fivs.gov/ serviet/ TESSWebpagel ipListed?eode=1"istings=0H.A).

* Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public Law
93-205, 16. U.S.C. 1531 ¢t seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X stands for
those species presumed to be extinct. Curtrently, no marine and coastal birds of the Caribbean region have C or X status.

Four threatened or endangered sea turtles are found in the Caribbean region (Table 3.3-5).
They require open nesting beaches with no nearshore reef; such beaches are found on the
Isla de Culebra and all along the northern shore of the island of Puerto Rico. The
submerged seagrass and coral reef areas of the U.S. Virgin Islands provide habitat for
juvenile sea turtles untl they reach sexual maturity. Populations in the region declined
significantly in the last 100 years because of the harvesting of shells and eggs, coastal
development, non-point pollution, ingestion of entanglement in marine debris, and as by-
catch in other fishing operations.

There are two species of Acropora coral that are in candidate status (Table 3.3-6). A variety
of causes have forced a decline in the diversity of coral reefs and the degradation of coral
reef habitats: diseases (e.g., white band), natural phenomena (e.g., hurricanes and
temperature fluctuations), tourism (e.g., boat anchorings and ship groundings),
sedimentation, land clearance, coastal development, and sewage discharges.
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Table 3.3-4
Threatened, Endangered, or Candidate Fish of the Caribbean Region
Scientific Name Common Name Status* Distribution in Region
Epinephelus itajara Goliath grouper C Historically, Goliath grouper were found in tropical and
(formally Jewfish) subtropical waters of the Atlantic Ocean, off both coasts of FL,

and from the Gulf of Mexico down to the coasts of Brazil and
the Caribbean Sea. Most adults are found in shallow waters, the
deepest being about 150 ft. They were abundant in very shallow
water along the FL Keys and southwest coast of FL but are no
longer abundant in these shallow areas.

Epinephelus striatus Nassau grouper C Nassau grouper is found throughout the islands of the western
Atlantic Ocean (including Bermuda and the Bahamas) and
southern FL, and along the coasts of central and northern South
America.

Epinephelus nigritus Warsaw grouper C Warsaw grouper ranges from NC to the FL. Keys and
throughout much of the Caribbean Sea and Gulf of Mexico to
the northern coast of South Ametica.

Carcharbinus obscurns — Dusky shark C In the western Atlantic, it extends from southern New England
to the Caribbean, and Gulf of Mexico to southern Brazil.

Source: Office of Protected Resources, National Marine Fisheries Service, National Oceanic and Atmospheric Administration, U.S.
Depattment of Commetce (hp:/ [ wwmw.nmfs.noaa.gov/ pr/ species/ fish/, accessed on October 15, 2002); U.S. Fish and Wildlife Service
(Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal Species Report by Taxonomic Group as of
Match 3, 2002, bttp:/ / ecos.fivs.gov/ servlet/ TESSWebpagel ipL isted?code=1"c>listings=0#.A). Nassau grouper: Heemstra and Randall, 1993;
Longley and Hildebrand, 1941; Smith, 1971.

* Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public
Law 93-205, 16. U.S.C. 1531 ¢ seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X
stands for those species presumed to be extinct. Currently, no fish of the Caribbean region have T, E, or X status.

Table 3.3-5
Threatened, Endangered, or Candidate Sea Turtles of the Caribbean Region
Scientific Name Common Name Status* Distribution in Region
Chelonia mydas Green sea turtle T Population has been recorded around PR and USVI,
where primary nesting sites are located.
Eretmochelys imbricata Hawksbill sea turtle E Nesting within the southeastern United States occurs

principally in PR and the USVI, the most important
sites being Isla Mona, PR, and Buck Island, USVIL
Nesting also occurs on other beaches of St. Croix, St.
John, and St. Thomas, USVI, and on Isla de Culebra,
Isla de Vieques, and mainland PR.

Dermochelys coriacea schlegelii Leatherback sea turtle E Range is from Nova Scotia to the southeast; during
summet, this turtle is found along the East Coast,
from the Gulf of Maine south to the middle of FL.

Lepidochelys olivacea Olive Ridley sea turtle T This turtle is more common in southern waters.

Source: USCG, 2002; U.S. Fish and Wildlife Service (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal
Species Repott by Taxonomic Group as of March 3, 2002, hitp:/ / ecos.fivs.gov/ serviet/ TES SWebpageV ipListed?eode=1">istings=0H.A).
*  Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public

Law 93-205, 16. U.S.C. 1531 e# seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X
stands for those species presumed to be extinct. Currently, no turtles of the Caribbean region have T, E, or X status.
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Table 3.3-6
Threatened, Endangered, or Candidate Coral of the Caribbean Region
Scientific Name Common Name Status* Distribution in Region
Acropora palmata Elkhorn coral C Elkhorn coral is found on coral reefs in southern FL and

the Bahamas, and throughout the Caribbean Sea. Its
northern limit is Biscayne National Park, FL, and it
extends south to Venezuela.

@)

Acropora cervicornis Staghorn coral Staghorn coral is found throughout the FL Keys,
Bahamas, and Caribbean islands. The northern limit is on

the east coast of FL, near Boca Raton.

Source: Office of Protected Resources, National Marine Fisheries Service, National Oceanic and Atmospheric Administration, U.S.
Department  of  Commerce  (btp:/ [ www.nmfs.noaa.gov/ pr/ species/ concern/ profiles/ elhorn_coral.pdf for elkhorn  coral and
http:/ | www.nmfs.noaa.gov/ pr/ species/ concern/ profiles/ staghorn_coral.pdf for staghorn coral, accessed on April 8, 2003).

* Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public Law
93-205, 16. US.C. 1531 ¢f seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X stands for
those species presumed to be extinct. Currently, no corals of the Caribbean region have T, E, or X status.

3.3.4. Essential Fish Habitat

The Fishery Conservation and Management Act of 1976 (FCMA) established eight regional
Fishery Management Councils (FMCs), charged with developing Fishery Management Plans
(FMPs) to achieve optimum fishery yields within their respective regions. In subsequent
years, additional legislation was formulated to increase the effectiveness of this act. Two
examples are the NMFES “602 Guidelines” (“Guidelines for the Preparation of Fishery
Management Plans under the FCMA,” 50 CFR part 602), which provided an official
definition of overfishing and required each FMP to include measurable definitions of
overfishing for each managed species, and the Sustainable Fisheries Act of 1996 (Public Law
104-297; 16 U.S.C. 1801 e seq.), which was passed and integrated into the Magnuson-
Stevens Fishery Conservation and Management Act of 1996 (MSFCMA, Public Law 94-265,
as amended through October 11, 1996; 16 U.S.C. 1801 ¢t seq.). This later act required FMCs
and the Secretary of Commerce to identify and describe Essential Fish Habitat (EFH) for
species specified under each respective FMP.

The Caribbean Fishery Management Council (CFMC) is responsible for implementing the
MSFCMA through FMPs in the Caribbean region. EFH is designated under four FMPs in
the Caribbean region—spiny lobster, queen conch, reef fish, and coral. The commercially
important fish species of the Caribbean region are listed in Table 3.3-1. NMES is currently
finalizing and updated set of EFH designations developed by the CFMC for the region. The
updated designations will likely encompass all waters from mean high water to the out
boundary of the U.S. Exclusive Economic Zone (EEZ; see Figure 3.1-1), and all substrates
from mean high water to 100 fathoms depth (CFMC, 2004). EFH designations for each
region are available on-line!?. It is important to identify habitat areas essential to each life
stage of a federally managed species to ensure sustainable fisheries and the ability of
managed species to contribute to a healthy ecosystem. EFH in the Caribbean region
includes benthic substrates (e.g., mud, sand, shell, rock, and associated biological
communities), coral habitats, subtidal vegetation, and adjacent intertidal vegetation (wetlands
and mangroves).

10 http:/ [ www.nmfs.noaa.gov/ habitat/ habitatprotection/ efh/ fish_manage_c.htm
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3.3.5. Socioeconomic Environment

3.3.5.1. Coastal Communities, Demography, and Employment

The socioeconomic impact area of the Caribbean region comprises Puerto Rico
and the U.S. Virgin Islands of St. John, St. Thomas, and St. Croix. Although
there are some municipios (the equivalent of a county in Puerto Rico) and some
subdistricts within the U.S. Virgin Islands that do not fall directly on the
coastline, all areas are included in the following analysis because of their
economic and social interconnectivity and the small geographic distance
between them.

The current coastal population of the Caribbean region is 3,917,222 (U.S.
Census Bureau, 2000a), which is calculated by combining population statistics
for the region’s four islands. Appendix F, Table F.3-6 lists these islands and
their populations. Puerto Rico makes up more than 97 percent of the region’s
population, while the U.S. Virgin Islands make up a little less than 3 percent
(Figure 3.3-6) (U.S. Census Bureau, 2000a).

Figure 3.3-6
Coastal Population Distribution of the Caribbean Region

01.31%
01.36%

W0.11% -
H Puerto Rico
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Source: U.S. Census Bureau, 2000a.

Socioeconomic patterns vary across the islands substantially, from low-density,
undeveloped rural areas to high-density, highly developed urban centers. Table
3.3-7 lists the most densely populated #unicipios in Puerto Rico.

In 2000, the region had a total civilian labor force of 1,202,796 individuals, with
an average unemployment rate of 18.7 percent, compared with the national
average of 5.8 percent. Income levels rank well below the national average of both
per capita and median household incomes at $13,031 and $23,797, respectively.
(The national average per capita and median household incomes are $21,587 and
$41,994, respectively.) The levels of income vary throughout the region. For
example, Puerto Rico, the poorest island in the region, has a per capita income of
$8,185, while the St. John, the wealthiest island in the region, has a per capita
income of $18,012 (U.S. Census Bureau, 2000a).
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Table 3.3-7
Highest Populated Municipios of the Caribbean Region—Puerto Rico
Municipio Population
San Juan 434,374
Bayamon 224,044
Ponce 186,475
Carolina 186,475
Caguas 140,502

Source: U.S. Census Bureau, 2000a.

3.3.5.2. Economic Status

Three primary sectors make up the foundation of the Caribbean region’s
economic system: tourism, manufacturing and commodity exporting, and
petroleum refining. An associated fourth sector provides services to the former
three in a vatiety of capacities including government, sales, communications,
and infrastructure.

More than 2 million tourists visit the region every year, expending over $2.0
billion (Commonwealth of Puerto Rico, 2001; USVI BER, 2001). In Puerto
Rico, tourism is estimated to be responsible for more than 6.5 percent of the
gross domestic product (GDP) and over 40 percent of the GDP for the U.S.
Virgin Islands (WTTC, 2001a, b).

Manufacturing surpassed the traditional agricultural-based economy of the
region in the past two decades. This is primarily the result of large amounts of
foreign direct investment (FDI) coming from the United States. Tax incentives
and subsidies established by the U.S. government in the 1950s promoted the
development of the region through the establishment of a capital base. The
majority of these goods are then exported to the United States or to Europe,
Mexico, and South America. The commodities that are produced and then
traded on the international market are pharmaceuticals, electronics, appatel,
food products, canned tuna, rum, beverage concentrates, medical equipment,
watches, and alumina.

There is a large potential for both onshore and offshore oil development within
the Caribbean region. Petroleum refining is a large activity for the region; one of
the world’s largest petroleum refineries is located on St. Croix, making it a large
importer of crude oil and exporter of refined petroleum.

3.3.5.3. Vessel Transportation and Ports

The islands of the Caribbean region are located along two very important shipping
routes. Puerto Rico is on the Mona Passage, and the U.S. Virgin Islands are on the
Anegada Passage. Both these passages are key shipping lanes for the Panama
Canal. In 1999, there were 30,637 vessel trips measured along waterways associated
with major ports of this region (USACE, 1999a) (Table 3.3-8).

Final PEIS for VRPs and FRPs for Oil 2008

3-51



3.3. Affected Environment: Caribbean Region

Table 3.3-8
Major Ports of the Caribbean Region
U.S.-Affiliated Island Port
PR San Juan, Playa de Ponce, Fajardo, Mayaquez
USVI St. John
USVI St. Thomas
USVI St. Croix

Source: USACE, 1999a.

The ports at San Juan, Puerto Rico, and St. Thomas, U.S. Virgin Islands ate
some of the best natural deepwater ports in the Caribbean region. In addition,
the major ports of the U.S. Virgin Islands are significant debatkation points for
the tourist industry. In 2000, almost 2 million cruise ship passengers visited
Virgin Island ports (USVI BER, 2001).

In 1999, the Caribbean region received or shipped from its ports close to 75
thousand short tons of foreign and domestic cargo: domestic shipping and
receiving accounted for 21,232 and 8,409 thousand short tons, respectively,
while foreign shipping and receiving accounted for 2,066 and 40,011 thousand
short tons, respectively. In addition, there were 2,698 thousand short tons of
intrastate waterborne commerce (USACE, 1999a).

The shipment of crude oil significantly contributes to vessel traffic in the
Caribbean region. Extensive refinery operations and easy port access have made
this region a large importer of crude oil and one of the largest exporters of
refined petroleum. An oil refinery in St Croix, US Virgin Islands is among the
largest in the Western Hemisphere. In March 2002, the U.S. Virgin Islands was
the largest single regional exporter to the United States (EIA, 2002a). The
Caribbean region is becoming the largest single-source region for refined
petroleum imported into the United States.

3.3.5.4. Fisheries
Commercial Fisheries

The commercial fishing sector of the Caribbean region is generally small scale
and poortly organized, employing lower levels of technology than other regions.
Nevertheless, it produced revenues in excess of $8 million in 2001 (NMFS,
2001). Table 3.3-9 lists the top commercial landings for the Caribbean region. A
variety of species are caught in Caribbean fisheries.

Recreational Fisheries

A 2001 survey showed that marine recreational fishing in Puerto Rico has
220,000 anglers, who took 1.4 million trips and caught about 2.2 million fish
(NMFS, 2001). According to a 1992 report 10,800 residents of the U.S. Virgin
Islands were involved in boat-based recreational fishing, involving expenditures
of $5.9 million and an estimated annual catch of 54,339 Ib; the most frequently
harvested species were snappers (Jennings, 1992). Additional data collection by
NMES recently was attempted for U.S. Virgin Islands but was suspended
because of logistical problems associated with the survey.
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Table 3.3-9
Top Commercial Landings for 2001* for the Caribbean Region
Scientific Name Common Name Pounds Dollars
Pannlirus argus Spiny lobster 313,366 1,754,066
Lutjanus vivanus Silk snapper 294,715 861,305
Ocyurus chrysurus Yellowtail snapper 340,097 721,006
Strombus gigas Conch (meat) 272,151 674,254
Lutjanus synagris Lane snapper 188,478 408,055

Source: NMFS, 2001.
*  Ranked by dollar value.

3.3.5.5. Subsistence

Information on subsistence use of fish and shellfish in the Caribbean is limited.
While some residents may supplement their diets with these resources,
subsistence is not known to be a prominent activity in this area, as compared to
Alaska, where Native communities may suffer substantial economic and cultural
losses due to contamination of subsistence seafood during an oil spill.

3.3.5.6. Archaeological/Historic Resources

The Caribbean region is part of a large volcanic island complex that occurs
between the junctions of the American and Caribbean plates. Puerto Rico and
the U.S. Virgin Islands were formed during the complex sequence of geologic
events that took place during the formation of the Caribbean plate and the
separation of North and South Americas (Scatena, 1989).

The region was occupied by a vatiety of different cultures migrating from North
and South America between 7,900 and 500 years ago. These were the Mesoindian,
Saladoid, and Ostinoid cultures. Evidence of these former cultures has been found
at Salt Bay, Krum Bay, and Angostora along the southwestern and northern coasts
of Puerto Rico; Isla de Vieques; and the Virgin Islands National Park on St.
Thomas and St. John. However, since the majority of these cultures were coastal
dwellers, it is believed that, because of sea-level fluctuations, many archeological
artifacts are buried underwater in near-coastal areas (NPS, 2001).

The majority of the existing archeological sites within the Caribbean region is
from the era of European settlement from 1500 onward. These consist of
shipwrecks, forts, tools, and settlements from the Spanish, Dutch, and French.
In particular, the Spanish built a fort in 1508 near the current city of San Juan,
and the old city wall still exists. In 1650, the French attempted to colonize St.
Croix, US Virgin Islands and the Danish West Indies Company colonized the
Virgin Islands, the remains of which can be seen at Christensted National
Historic Site and the Virgin Islands National Park.

Because of the surrounding nature of its coral reefs and its location near the
Mona Passage, the Caribbean region has a large number of nearshore,
submerged shipwrecks. It is estimated that there are more than 200 known
wrecks within the Puerto Rico area, with many others hidden underneath coral
and sand formations (Mir, 1983).
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3.3.5.7. Recreation and Tourism

The Caribbean region is a major recreational area of the United States, particularly
in connection to coastal and marine activities. Both domestic and foreign tourists
come to enjoy the coastal beaches, unique forests, and tropical waters of both the
Atlantic Ocean and Caribbean Sea. Publicly owned and administered areas such as
the Virgin Islands National Park and Buck Island, which offers an underwater
snorkeling trail, are good examples of what the region has to offer. The reliability
of the temperature (77° to 85°F), because of the consistency of the trade winds
and its latitudinal location, adds to the lure of the region.

All beaches in the Caribbean region are open to the public. Recreational activities
include sightseeing, camping, hiking, beach combing, picnicking, boating,
swimming, sunbathing, scuba diving, snorkeling, and sport fishing. Recreational
boating—cruise lines, private charters, and privately owned sail- and speedboats—
is one of the more popular activities. The Caribbean region derives a substantial
portion of its income from recreation- and tourism-related activities. More than 2
million tourists visit the region every year.

3.3.5.8. Environmental Justice

Executive Order 12898 (“Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations,” 59 FR 7629) provides that
each federal agency shall make achieving environmental justice part of its
mission by identifying and addressing questions regarding environmental and
health conditions of impoverished communities.

Low-income communities, which can be found across the Caribbean region,
include multiethnic as well as homogenous communities and neighborhoods. Of
the 1,035,191 families that live in this region, 44 percent (or 457,889) have been
classified as living in poverty by the U.S. Census Bureau (2000a). The average per
capita and median household incomes of this region are $13,031 and $23,797,
respectively. However, 69 percent of households earned less than $25,000 in
1999. Figure 3.3-7 shows the distribution of household income in the Caribbean
region. Higher rates of poverty occur on the islands of St. Croix and Puerto Rico
than elsewhere in the region, with 37 percent of Puerto Rico’s households making
less than $10,000 a year (U.S. Census Bureau, 2000a).

Figure 3.3-7
Distribution of Household Income in the Caribbean Region
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Minority groups live throughout the Caribbean region. These groups include
Black or African American, American Indian and Alaska Native, Asian, Native
Hawaiian or other Pacific Islander, or other (Hispanic or Latino, and white
Non-Hispanic). More than 96 percent of the population is classified as Hispanic
or Latino, almost all of whom (99 percent) live in Puerto Rico. Figure 3.3-8
shows the distribution of race in the Catibbean region.

Figure 3.3-8
Distribution of Race in the Caribbean Region
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3.3.5.9. Public Safety and Worker Health

Oil spill response is one of the U.S. Coast Guard’s (USCG’s) many missions. In
responding to oil spills, the USCG is aware of public safety and the effects that
alternative response technologies—chemical dispersion and 7 situ burning—
could have on human health. Under the guidelines established by the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP), steps have
been taken to protect both the public and oil spill responders. Whether
compensated workers or volunteers, responders are required to be certified
under either the Occupational Safety and Health Administration’s (OSHA’s)
Hazardous Waste Operations and Emergency Response Standard or USEPA’s
Hazardous Waste Operations and Emergency Response Standard. These
standards ensure that responders understand the hazards of oil spill response
and how to protect themselves. To assist in public safety, the USCG has the
maritime safety authority to establish a safety zone around oil spill cleanup
operations. This zone is established to safeguard the public and responders
from the hazards associated with cleanup. In addition, USCG standard
operating procedures (SOPs) are used to protect responders, as well as the
public, from the hazards associated with chemical dispersion and 7 situ burning.
These procedures are outlined in SOPs in each Area Contingency Plan’s
(ACP’s) Site Safety Plan. In addition, training exercises such as PREP
(Preparedness for Response Exercise Program) and SONS (Spill of National
Significance) train USCG response personnel to avoid safety hazards.

Dispersants are a liquid chemical used to disperse oil spills from the ocean surface
(see Section 2.2.2). During an oil spill, dispersant application can be from either
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an aerial or a shipboard platform. In both cases response personnel have the
potential to be accidentally exposed to the dispersant, and in extreme cases
exposure to the public could occur. The two types of dispersants with use allowed
in the United States have OSHA-established, permissible exposure limits of 50
ppm on skin. The Material Safety Data Sheet (MSDS) for these dispersants makes
clear the human health concerns from excess exposure.

In sitn burning of an oil spill entails setting contained or boomed oil on fire (see
Section 2.2.3). This action has been acknowledged as having potential human
health and safety effects. Besides the physical hazards to responders, there is the
potential for inhalation of airborne burn products. Iz situ burning emits a plume
of black smoke laden with particulates (PM10, soot), the main public health
concern. Response personnel working close to the burn may be exposed to
levels of gases and particulates that would require them to use personal
protective equipment. Occupational standards such as OSHA’s Permissible
Exposure Limits (PELs) are applicable. For the general public, NOAA (20002)
reported that particulate concentrations in a smoke plume remain the only agent
of concern past 1 or 2 mi downwind, with the gases created in a burn
dissipating to levels close to background. Public exposure to smoke particulate
from the burn is not expected to occur unless the smoke plume travels down to
ground level. Since the general public may include sensitive individuals, such as
the very young and very old, pregnant women, and people with pulmonary or
cardiovascular diseases, this population’s tolerance to particulates may be
significantly lower than that of the responders. There is little data concerning
the effect on humans of particulates from the 7z sit« burning of oil. Based on
chemical analysis of soot particulates and their physical behavior, the hazard is
expected to be similar to that of better-known particulates emissions that are
now regulated by the NAAQS. In 1997, the Special Monitoring of Applied
Response Technologies (SMART) protocol!! was created, in part, to address the
particulates concerns and to better aid the Federal On-Scene Coordinator
(FOSC) in making decisions related to initiating, continuing, or terminating /#
sitn burning.

11 http:/ [ response.restoration.noaa.gov/ oilaids| SMART/ SMART . html
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3.4. GULF oF MEXICO REGION

3.4.1. Physical Environment

For the purpose of this Programmatic Environmental Impact Statement (PEIS), the Gulf
of Mexico region will specifically cover the waters that lie south and west of the
continental United States; east and north of Mexico, and northwest of Cuba. Five states—
the west coast of Florida, Alabama, Mississippi, Louisiana, and Texas—border the Gulf of
Mexico and are considered in this PEIS (Figure 3.1-1).

Extensive marine waters entering through the Yucatan Channel of Mexico and exiting
through the Florida Straits influence this body of water. In addition, fresh water from over
two-thirds of the United States, one-half of Mexico, and part of the Guatemalan riverine
system of Central America drains into the Gulf (Birkett and Rapport, 1999).

A prominent physical feature of the Gulf of Mexico is the Loop Current (Figure 3.4-1),
which is a swift, narrow current that enters the Gulf of Mexico through the Yucatan
Channel, turns clockwise, and exits through the Florida Straits to become the Florida
Current and eventually the Gulf Stream. Water current velocities associated with the Loop
Current can have surface speeds of 2 to 3 kt or more. As the Loop Current extends into
the Gulf and widens, surface velocities range between 1.5 to 2.9 kt (Coats, 1992; Nowlin
and McLellan, 1967). Circular eddies of water break off from the Loop Current and
transport water across the Gulf to the west. These eddies can create short-term, high-
velocity currents at the surface as they pass by.

Figure 3.4-1
Major Currents of the Gulf of Mexico Region

Note: Map is not to scale.
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The Loop Current also can expand and contract at different times of the year. At one
extreme, it has an almost direct path to the Florida Current, causing the shear in the flow
to set up a quasi-permanent, clockwise recirculation known as the Cuban Vortex. This
feature may initiate Loop Current expansion. At the other extreme, the Loop Current
intrudes into the Gulf of Mexico, forming an intense clockwise flow as far north as
29.1°N (latitude) and occasionally reaching as far north as the Mississippi River delta and
the Florida continental shelf (NRC, 1990a).

Surface salinities in the Gulf of Mexico vary seasonally. During months of low freshwater
input, surface salinities near the coastline range between 29 and 32 parts per thousand
(ppt) MMS, 1997). High-volume freshwater inputs during the spring and summer months
result in strong horizontal salinity gradients with salinities less than 20 ppt on the inner
shelf. The waters in the open Gulf are characterized by salinities between 36 and 36.5 ppt
(MMS, 1997).

Surface water temperatures also vary seasonally. During January, surface temperatures
range from 57° to 75°F. During July, sea surface temperatures range from 82° to 86°F
(Cochrane and Kelly, 1986; Wallace, 1980).

3.4.1.1. Water Quality
Coastal

In 1998, the U.S. Environmental Protection Agency (USEPA, 1998a) compiled
an assessment of the Gulf of Mexico region water quality within estuaries and
coastal waters in its 305(b) report. About 78 percent of the region’s estuaries
were surveyed, and 65 percent of those had good water quality. The remainder
was considered “impaired” because of nutrient enrichment, influx of pathogens,
increase in oil and grease concentrations, alteration of habitat, salinity, chloride
intrusion, siltation, and organic enrichment.

Primary activities that have contributed, or continue to contribute, to the
degradation of coastal water quality—often known as the dead zone within the
Gulf of Mexico—include those associated with the petrochemical industry,
hazardous and oil-field waste, disposal sites, agricultural and livestock farming,
power plants, pulp and paper mill plants, fish processing, commercial and
recreational fisheries, municipal wastewater treatment, and maritime shipping.
Other activities include land modifications for flood control, river development,
harbors, docks, navigation channels, and pipelines. The concentration of
petrochemical industries along the Gulf coast is the largest in the United States
and includes extensive oil and gas development operations both on- and
offshore, tanker and barge transport of both imported and domestic petroleum,
and petrochemical refining and manufacturing operations (MMS, 2001a).
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Marine

The four most predominant factors that affect marine water quality within the
Gulf of Mexico region are coastal runoff, oil production, marine transportation,
and natural oil seepage. The magnitude of these factors is directly related to the
configuration of the basin, which controls the oceanic waters that enter and
leave the Gulf, and to the runoff from land, which controls the quantity of
freshwater input into the Gulf. For example, there is a higher concentration of
chlorinated volatile organic compounds (VOCs) nearshore, while large amounts
of petroleum-related VOCs have been detected in offshore areas (Kennicutt
and Gallaway, 1985).

In nearshore areas, point and non-point source pollution enters the Gulf via river
inputs. The Mississippi River is the largest contributor in that it drains
approximately 41 percent of the entire continental United States. A major
consequence from this input is nutrient overenrichment, which creates hypoxic
(oxygen-depleted) waters. This hypoxic condition has been identified in shallow
depths of 13-16 ft nearshore to as far as 8.7 mi offshore (Rabalais et al., 1999).

Offshore, thousands of oil-producing platforms operate within the Gulf of
Mexico region. These platforms discharge produced water—that is, the water
brought up along with petroleum and oil reserves during exploitation. This
produced water is known to contain benzene, arsenic, lead, naphthalene, zinc,
and toluene.

More than 100,000 vessels cart millions of tons of cargo across the Gulf of
Mexico each year; of these about 45 percent are petroleum and oil related. Spills
and dumping via discharged bilge water and lack of segregated ballast tanks
during transit are among the chief causes of both marine and coastal debris.
Along with on- and offshore platforms, marine transporters located in this
region are responsible for 21 percent of all oil spills reported in the United
States. In 1999 alone, there were 1,756 reported spills within the Gulf of Mexico
region (USCG, 2000a).

The large oil and petroleum resource base of this region also alters water quality
via naturally occurring oil seepages. Though insignificant compared with larger
manmade oil spills, these small quantities are responsible for some biota kill and
can pose an environmental threat to coastal and marine resources.

3.4.1.2. Meteorology and Air Quality
Climate

The Gulf of Mexico region is influenced by a maritime subtropical climate
controlled mainly by the clockwise wind circulation around a semipermanent
area of high pressure known as the Bermuda High, which alternates between
the Azores and Bermuda. This circulation around the western edge of the high-
pressure system, aided by the trade winds, results in the predominance of moist,
southeasterly winds throughout this region. During the winter months, a
persistent high-pressure system over North America results in rare periods of
relatively dry, polar continental air over the Gulf. Humidity, cloudiness,
visibility, precipitation, and air temperatures over the waters of the Gulf are
typical of a maritime climate and show little diurnal or seasonal variation. Winds
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speeds average 0.5 kt from the south-southeast but ate more variable near
coastal regions because of the effect of a land-sea breeze circulation system.
Tropical storms also affect this area, as hurricanes are expected to influence the
area at least once every 2 years (MMS, 2001a).

Air Quality

Air quality of coastal counties!? is measured against National Ambient Air
Quality Standards (NAAQS), resulting from the Clean Air Act and its 1977
amendments (40 CFR 50.12), or it is measured against more restrictive adopted
state standards. These standards are designed to protect human health. The
USEPA requires states to report ambient air quality levels for six major
pollutants: particulate matter (10 microns or larger [PM10]), sulfur dioxide,
cartbon monoxide, nitrogen dioxide, lead, and ozone. NAAQS have been
adopted by each of the Gulf of Mexico region’s states except Florida, which
amended these standards to make sulfur dioxide emission levels more restrictive
than the federal standard. Appendix F, Table F.1-1 summarizes federal ambient
air standards in detail.

All coastal counties of the Gulf of Mexico region are considered to be in
compliance with the NAAQS attainment levels for PM10, sulfur dioxide,
carbon monoxide, nitrogen dioxide, and lead. However, the USEPA identified
fifteen counties that are not in compliance for ozone, the primary constituent of
smog (USEPA, 2000a).

3.4.2. Biological Environment*®

3.4.2.1. Marine Mammals

There are a variety of marine mammals—twenty-eight cetaceans (whales and
dolphins), one pinniped (sea lion), and two sirenians (manatees)—known to
inhabit the Gulf of Mexico region. The common bottlenose dolphin (Tursigps
truncatns), the most numerous cetacean in the Gulf, is found in all water depths of
the Gulf. In deep waters, the pantropical spotted dolphin (S#enella attenuata) is the
most numerous cetacean species, while sperm whales (Kogia breviceps and simus) are
the most common large whales (MMS, 20002). At least three additional species—
long-finned pilot whale (Glbicephala melaena), short-beaked common dolphin
(Delphinus delphis), and long-beaked common dolphin (Delphinus capensis—have
been recorded close enough to the boundaries of this region that they may
eventually be found in this area (MMS, 2000b). Appendix F, Table F.4-1 lists
twenty-three recognized nonendangered matine mammals in this region.

12'The Office of Ocean Resources, Conservation and Assessment (ORCA), National Ocean Service (NOS), National Oceanic
and Atmospheric Administration (NOAA), U.S. Department of Commerce classifies counties as coastal “because they meet
one of the following criteria: (1) at least 15 percent of their total land area is located within the nation’s coastal watersheds (as
defined by ORCA’s Coastal Assessment Framework [b#tp:/ / spo.nos.noaa.gov/ projects/ caf/ caf-hml], ot (2) the county accounts for
at least 15 percent of the land area of a coastal cataloging unit (a U.S. Geological Survey-defined drainage basin)”
(bttp:/ | spo.nos.noaa.gov/ projects/ population/ population.himl). The U.S. Bureau of the Census also uses ORCA’s coastal counties list.

13 Only nonendangered species will be included in Section 3.4.2, Biological Environment. Threatened, endangered, and candidate
species will be discussed separately in Section 3.4.3, Threatened, Endangered, and Candidate Species. For this reason, sea turtles
will only be discussed in Section 3.4.3, as they ate a threatened/endangered species in the Gulf of Mexico region.
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3.4.2.2. Marine and Coastal Birds

The offshore waters, coastal beaches, and contiguous wetlands of the Gulf of
Mexico region provide habitats for migrant and resident marine and coastal birds.
More than 230 species of marine and coastal birds have been identified as part- or
full-time residents of this region, with the majority being nearly year-round
residents (USGS, 1998a). Many species are strongly pelagic and, therefore, rarely
seen from shore. The remaining species are found within coastal and inshore
habitats. In the winter, populations of shorebirds are augmented by large numbers
of wintering marine, freshwater, or terrestrial birds from more northern
ecosystems. Recent surveys indicate that the coastal areas of Louisiana and Texas
are among the most important in terms of colony sites and total population
numbers of nesting marine and coastal birds (MMS, 2000b).

The presence of three Western Hemisphere Shorebird Reserve Network
(WHSRN) sites, one Ramsar site, and forty-three National Wildlife Refuges in
the Gulf of Mexico region indicates that large numbers of shorebirds (WHSRN
sites) and wetland birds (Ramsar site) concentrate in the area during migration
and/or nesting and wintering. The WHSRN maintains a network of monitoring
sites comprising critical habitat for shorebird species. These sites are categorized
as hemispheric, with an annual count of 500,000 shorebirds or 30 percent of a
species flyway population; international, with an annual count of 100,000
shorebirds or 10 percent of a species flyway population; and regional, with an
annual count of 20,000 shorebirds or 5 percent of a species flyway population.
The three WHSRN sites in the Gulf of Mexico region are international sites
(WHSRN, 2004). The Ramsar Convention on Wetlands designates Ramsar sites
as wetlands of international importance. These wetlands are selected based on
criteria such as supporting 20,000 or more waterbirds and regularly supporting 1
percent of the individuals in a population of one species or subspecies of
waterbird (Wetlands International, 2004). The National Wildlife Refuge sites are
established under the National Wildlife Refuge System Improvement Act of
1997 with the aim of protecting wildlife and preserving biological diversity
(USFWS, 2004).

For the purpose of this PEIS, marine and coastal birds are categorized into five
major groups, as detailed in Appendix F, Table F.4-2: seabirds, shorebirds,
wading and marsh birds, waterfowl, and raptors.

3.4.2.3. Plankton and Fish
Plankton

Plankton are organisms that float at or near the surface of marine waters and are
unable to swim against tides, winds, or currents. Plankton species, which
represent nearly all major aquatic phyla, can be roughly classified as
phytoplankton (microscopic plant life), zooplankton (microscopic animals), and
ichthyoplankton (fish eggs and larvae).
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Phytoplankton are microscopic floating algae, which form the base of the food
web. They are responsible for approximately one-half of global photosynthesis
and play a vital role in stabilizing atmospheric carbon dioxide. These plants can
only survive in the shallower, sunlit waters of open-ocean and estuarine areas.
High production rates are commonly observed at intermediate salinities in the
Mississippi  discharge plume (Lohrenz et al, 1990). Common types of
phytoplankton occurring in the Gulf of Mexico region include diatoms,
cyanophytes, protococcaceans, euglenids, and dinoflagellates.

Zooplankton, which consume phytoplankton, spend either part (meroplankton)
or all (holoplankton) of their life cycle as plankton. Their temporal and spatial
distributions depend on a number of factors including currents, water
temperature, and phytoplankton abundance (Loeb et al., 1983). The zooplankton
community of the Gulf of Mexico region includes Rotaria eggs, nauplii of
cyclopoidids, Cladocerans, Chironomid larvae, V. cyclops, Moira, and
Chryodorus. Zooplankton levels drop because of direct mortality, avoidance
behavior, and vertical migration when hypoxic conditions occur near the
Mississippi discharge plume (MMS, 2001a).

Most fishes inhabiting the Gulf of Mexico, whether benthic or pelagic, have
pelagic larval stages (ichthyoplankton). It has been estimated that there are 200
families with more than 1,700 species whose eatly life stages may occur in the
Gulf. In addition to the resident fauna, many eggs, larvae, and juveniles may be
advected into the Gulf from the Caribbean Sea via the Loop Current (MMS,
2000b). In a study of the Loop Current front, 237 taxa representing 100 families
of ichthyoplankton were identified. Some of the most abundant families in the
Gulf are Myctophidae, Gonostomatidae, and Bergmacerotidae (MMS, 2000b).

Fish

The Gulf of Mexico Fisheries Management Council (Section 3.4.4) manages the
commercial fisheries in the region. During 2000, total fish landings for
commercial fisheries in the Gulf totaled 814,086 metric tons (NMFES, 2004). In
the Gulf, the bulk of the commercial fishing landings are from epipelagic fish,
which occupy the upper 656 ft of the water column. These include dolphinfish
(Coryphaena bippurus), Spanish mackerel (Scomberomorus maclatns), and bluefin tuna
(Thunnus thynnus). Some the commercially important fish and lobster species are
found in the coral reefs and seagrass beds. These species include groupers
(Mycteroperca spp.), hinds (Epinephelu spp.) red snapper (Lutjanus campechanns), and
spiny lobster (Panulirus argus). Table 3.4-1 lists the commercially important fish
species of the Gulf of Mexico region.

Final PEIS for VRPs and FRPs for Oil 2008

3-62



3.4. Affected Environment: Gulf of Mexico Region

Table 3.4-1

Commercially Important Fish Species of the Gulf of Mexico Region
Common Name Scientific Name Common Name Scientific Name
Albacore Thunnus. alalunga King mackerel Scomberomorus cavalla
Atlantic croaker Micropogonias undulatns Red drum Sciaenops ocellatus
Bigeye tuna Thunnus obesus Red porgy Pagrus pagrus
Billfish Makaira nigricans, Tetrapturus Scamp Mycteroperca. phenax

albidus, Lstiophorus planpterns Skipjack tuna Katsuwonus pelamis

Bluefin tuna Thunnus thynnus thynnus Spanish mackerel Scomberomorus maculatus
Cero Scomberomorus regalis Swordfish Xiphias gladins
Cobia Rachycentron canadum Tilefish Lopholatilus chamacleonticeps
Dolphin Coryphaena sp. Wreckfish Pobyprion americanus
Gag Mycteroperca microlepis Yellowfin tuna Thunnus albacares
Gray snapper Lutjanus griseus Yellowtail snapper Ocynrus chrysurns

Source: Adapted from USCG, 2002.

Because of their location in coastal waters, the fish of hard-bottom habitats have
been exploited vigorously and some species, such as the red snapper (Lugjanus
campechanns), have seen serious population declines. The Gulf coast has
approximately 9,000 mi of shellfish growing waters, of which about 42 percent
is approved for harvesting. Between 1990 and 1995, the total acreage of
approved shellfish-growing waters decreased by 574,000 acres because of habitat
degradation and overexploitation (USEPA, 1999).

3.4.2.4. Intertidal Habitats
Beaches and Coastal Barrier Islands

The Gulf of Mexico region has 14,304 mi of shoreline (Good et al., 1998),
with coastal barrier islands and beaches found at various locations. The coast
from Louisiana to the Florida panhandle and southeast Florida is part of a
complex integrated system of beaches, dunes, marshes, bays, tidal flats, and
inlets forming part of the extensive barrier island system in the United States.
These barrier islands and beaches are constantly migrating, eroding, and
building in response to natural processes and human activities. By separating
coastal waters from the open ocean, these islands contribute to the amount of
available estuarine habitat and protect coastal wetlands. Of all the coastal areas

in this region, Louisiana’s barrier islands are eroding the most quickly—in
some places up to 100 ft of barrier island shoreline is disappeating every year
(MMS, 2000b).

Along most of the Gulf, the beaches are composed of sand and other
unconsolidated coarse sediments. Coastal beaches are important not only for
their ecological habitats (such as for endangered sea turtle nesting) but also for
their economic integtity in terms of tourism and recreation. States bordering the
Gulf of Mexico have the highest average erosion rates (about 3 ft/yr) in the
nation (Heinz Center, 2000). Louisiana has the most rapidly retreating beaches
on the continent, with the Louisiana shoreline retreating annually at an average
rate of 13.8 ft/yr (MMS, 2000b). The highest reported rates of Louisiana’s
coastal retreat occurred along the coastal plain of the Mississippi River.
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Estuaries, Wetlands, and Mangroves

Estuaries are important habitats for both resident and transitory species,
providing spawning or nursery habitat and foraging areas for numerous species,
including invertebrates, fishes, reptiles, birds, and mammals. High organic
productivity, high detritus production, and extensive nutrient recycling
characterize estuaries. Some examples of the largest estuaries in the Gulf of
Mexico region are Tampa Bay, Florida; Mobile Bay, Alabama; and Galveston
Bay and Corpus Christi Bay, Texas. These estuaries are impacted by
anthropogenic activities from nutrient enrichment to habitat modification, plus
channelization. Many different habitat types are found in and around estuaries,
including shallow marine waters, freshwater and salt marshes, sandy beaches,
mud and sand flats, rocky shores, river deltas, mangrove forests, tidal pools,
seagrass beds, and wooded swamps. Figure 3.4-2 shows estuary locations in the
Gulf of Mexico region.

Figure 3.4-2
Estuaries in the Gulf of Mexico Region

Source: Bricker et al., 1999.

Note: Map is not to scale.

Wetland habitats are associated with estuarine areas. These habitats may occupy
only narrow bands along the shore, or they may cover larger expanses at the
mouths of bays, rivers, or coastal streams. They support a large number and
wide diversity of environmentally and economically important invertebrates,
tish, reptiles, birds, and mammals. The extensive coastal wetlands that lie along
the Gulf make up approximately half of the total U.S. wetland area (NOAA,
1991). The entire Gulf of Mexico region contains approximately 17,900 mi? of
wetlands, with Louisiana having the greatest area of coastal wetlands with
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5,037 mi2 (Good et al.,, 1998). However, over the past several decades, this
region has lost close to 50 percent of wetland nursery areas as the result of
channelization, river control, subsidence of wetlands, urbanization, and poor
water-management practices (Good et al., 1998).

In tropical latitudes, mangroves dominate most wetlands. In this region, they
primarily grow along the Gulf coast of southwest Florida. Estimated total area of
mangrove forests in Florida ranges from 430,000 to 650,000 acres (Handley,
1995). The three most important species of mangroves in this area are red
mangrove (Rbizophora mangle), black mangrove (Avicenna germinans), and white
mangrove (Laguncularia racemosa). Mangroves protect habitats and nurseries for
fish, crustaceans, and shellfish; provide food for matine species; and provide
shoreline protection from wind, waves, and floods. Mangroves are sensitive to
cold temperatures and can take 5 to 10 years to reestablish their presence
following a freeze. In addition to freezing, several human activities—ditching or
impounding for mosquito control, reducing freshwater input, and clearing and
filling—lead to the degradation of mangrove quantity and quality.

3.4.2.5. Subtidal Habitats
Submerged Grass Beds

The subtidal (benthic) areas of the Gulf of Mexico region consist of either soft or
rocky substrates. These areas support a variety of marine life and habitats,
including seagrass beds and coral reefs. Seagrass ecosystems are widely recognized
as some of the most productive benthic habitats in the Gulf coast’s estuarine and
nearshore waters. Seagrass meadows provide food for wintering waterfowl plus
important spawning and foraging habitats for several species of commercially
important finfish and shellfish. The physical structure provided by seagrasses
affords juveniles refuge from predation and allows for attachment of epiphytes and
benthic organisms. Seagrass communities also support several threatened and
endangered species, including sea turtles and manatees. Figure 3.4-3 provides the
locations of submerged grass beds in the Gulf of Mexico region.

Although often considered continuous around the entire periphery of the Gulf,
seagrasses exist only in isolated patches and narrow bands from Mobile Bay,
Alabama, west to Aransas Bay, Texas. They are, however, more extensively
developed from Mobile Bay to Florida Bay (see Figure 3.4-3). There are an
estimated 7.4 million acres of seagrasses in the Gulf of Mexico region.
Approximately 98.5 percent of the seagrass beds in this region are located in the
eastern Gulf off the coast of Flotida (MMS, 1996a). The coastal waters of Alabama
and Mississippi contain approximately 74,000 acres of seagrass growing along the
inner edges of the barrier islands of the Mississippi Sound and along prominent
bays. To the west, Texas nearshore waters contain 37,000 acres of seagrass beds
(MMS, 2000b). Five species of seagrass commonly are found in the Gulf of
Mexico region: turtle grass (Thalassia testudinum), shoal grass (Halodule wrightii),
manatee grass (Syringodium filiforme), star grasses (Halophila engelmannii and decipiens),
and widgeon grass (Ruppia maritima) (Handley, 1995).
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Figure 3.4-3

Locations of Submerged Grass Beds in the Gulf of Mexico Region

Source: Handley, 1995.

Note: Map is not to scale.

Changes in seagrass distribution can reflect the health of a water body, and losses
of seagrasses may signal water-quality problems in coastal waters. Losses of
seagrasses in the northern Gulf of Mexico region over the last five decades have
been extensive—from 20 to 100 percent for most estuaries—with only a few
areas experiencing increases in seagrasses. Primary factors believed responsible for
theses losses include hurricanes, dredging, dredged material disposal, trawling,
water-quality degradation, flood protection levees, saltwater intrusion that moved
beds closer inland, and infrequent freshwater diversions from the Mississippi
River into coastal areas during flood stages (Handley, 1995).

Coral Reefs

Coral reefs are among the most diverse and productive communities on earth.
They buffer adjacent shorelines from wave action, thus protecting coastal
environments and reducing erosion. Reefs also provide economic benefits in
terms of pharmaceutical research, commercial and recreational fisheries, and
cost reduction through the mitigation of property damage. For example,
approximately 50 percent of all federally managed fisheries depend on coral
reefs and related habitats for a part of their life cycle (CoRIS, 2002).

US. coral reefs cover about 6,500 mi* more than 90 percent is located in the
western Pacific; the remainder is located off Florida and Texas, and in the
Caribbean Sea. Throughout the Gulf’s nearshore, continental slope, and canyon
areas, coral exists in both reef communities and solitary stands (Figure 3.4-4).
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About 100 mi northwest of Tampa Bay, Florida, and encompassing 379,392 acres,

the Florida Middle Grounds—the best-known and most important area on the

west coast of Florida in terms of coral communities—consists of two types of
large reef structures: mountain-like pinnacles and flattop plateaus. The tops of the

structures are in 70 to 90 ft of water, and the structures slope down to depths of
120 to 130 ft. They are covered with dense algae, large sponges, sea whips, and
several stony coral species including fire coral (Millipora sp.), ten-ray star coral
(Galaxea fascicularis), and pineapple coral (Montastrea cavernosa) (Sakas, 2002).

Figure 3.4-4
Coral Reefs in the Gulf of Mexico Region

Mexico

JIﬂIlESLFﬂss ,

Source: National Oceanic Data Center, National Oceanic and Atmospheric Administration, U.S. Department of Commerce
(bt1p:/ | www.node.noaa.gov/ col/ projects/ coral/ Coralhome.bhiml, accessed on June 13, 2002).

Note: Map is not to scale.

*

The Lower Florida Keys region consists of the following reefs that are too densely located to show at this scale of map:
Sombrero Reef, Cosgrove Shoal, Cook Island, Newfound Harbor, Looe Key Reef, Looe Key, Pelican Shoal, Eastern
Sambo, Middle Sambo, Middle Sambos Reef, Westetn Sambo, Nine Foot Stake, Eastern Dry Rocks, Rock Key, Sand Key,
Western Dry Rocks, Rebecca Shoal, Fort Jefferson, and Dry Tortugas.

The East and West Flower Garden Banks are two of the most prominent
topographic features in the central Gulf. These coral banks rise from
surrounding water depths of greater than 328 ft to a depth of 66 ft at the crest.
Their crests consist of carbonate rock formed by reef-building corals, coralline
algae, and other lime-secreting creatures. The dominant community on the
banks is composed primarily of hermatypic corals (Dendrophylliidae) consisting of
approximately twenty species (MMS, 1999a, b). Additionally, more than 80
species of algae, approximately 250 species of macroinvertebrates, and more
than 120 species of fish are associated with these features (MMS, 2001a).
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Coral reefs also exist in areas surrounding the Dry Tortugas, an island group
about 73 mi west of Key West, Florida. These coral beds form an elliptical-
shaped structure dominated by staghorn coral (Aergpora spp.).

Coral reefs are vulnerable to environmental changes, including the impacts of
human activities. Environmental influences, such as temperature changes, sea-
level fluctuations, and storm events, can negatively impact reefs via coral
bleaching, lack of sunlight, and physical damage. Vessel groundings and
anchorings, dredging, destructive fishing practices, overfishing, pollution from
poor land use, chemical loading, marine debris, and invasive alien species each
contributes to the loss of coral reefs.

3.4.2.6. Areas of Special Concern

Executive Order 13158 (“Marine Protected Areas”) defines marine protected
areas as “any area of the marine environment that has been reserved by federal,
state, territorial, tribal, or local laws or regulations to provide lasting protection
for part or all of the natural and cultural resources therein” (65 FR 34909).
There are many different types of marine protected areas within and bordering
U.S. waters; some examples include National Marine Sanctuaries, National
Seashores, National Parks, National Monuments, National Wildlife Refuges,
National Estuarine Research Reserves, and many others INOAA, 2002a). They
have different shapes, sizes, and management characteristics and have been
established for different purposes.

The Gulf of Mexico region has two National Marine Sanctuaries, seven
National Park units, thirty-eight National Wildlife Refuges, three National
Estuarine Research Reserves, and seven National Estuary Programs located in
coastal or near-coastal areas. For more details regarding history, purpose, and
specific site locations pertaining to this region, see Appendix I, Tables F.4-3
through F.4-5 and Figures F.4-1 through F.4-3.

3.4.3. Threatened, Endangered, or Candidate Species

The U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries Service
(NMFES) have classified six threatened, fifteen endangered, and eleven candidate species
within the Gulf of Mexico region. These consist of eight marine mammals, seven marine
and coastal birds, thirteen fish species, and four sea turtles.

Six cetaceans and two sirenians are endangered and reside in or migrate through the Gulf
of Mexico region (Table 3.4-2). Although whale sightings are less frequent in this region
than in the more open areas of the Atlantic or Pacific Oceans, whales are known to breed
in more protected tropical waters. As such, the relatively closed off environment of the
Gulf, in conjunction with its warmer water temperatures, has the potential to lure these
species.
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Table 3.4-2

Threatened, Endangered, or Candidate Marine Mammals of the Gulf of Mexico Region

Scientific Name

Common Name

Status*

Distribution in Region

Eubalaena glacialis

Balaenoptera musculus

Balaenoptera physalus

Balaenoptera borealis

Megaptera novaeangliae

Physeter macrocephalus

Trichechus manatus latirostris

Trichechus manatus manatus

Northern right whale

Blue whale
Fin whale

Sei whale

Humpback whale
Sperm whale

Florida manatee

West Indian (Antillean)
manatee

E

Population is found in wintering and calving grounds
in coastal waters of the southeastern United States to
summer feeding and nursery grounds in New England
waters and northward to the Bay of Fundy and the
Scotian Shelf.

This whale has been acoustically detected.
Population is common in waters of the U.S. Atlantic
Exclusive Economic Zone (EEZ), principally from
Cape Hatteras, NC, northward.

The southern portion of the species range during
spring and summer includes the northern portions of
the U.S. Atlantic EEZ, Gulf of Maine, and Georges
Bank.

Migratory population uses this region as a
reproductive and calving area.

Population is abundant in these seas.

This manatee resides in rivers and coastal waters of
peninsular FL and southern GA. Population was
previously recorded in NC, SC, and TX.

This is a year-round resident whose historic range
includes the southeastern United States, Caribbean
Sea, and South America.

Source: USCG, 2002; U.S. Fish and Wildlife Service (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal

Species Report by Taxonomic Group as of March 3, 2002, A#ip:/ / ecos.fivsgov/ serviet/ TESSWebpageV ipListed?code=1/"istings=0#.A).

*  Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public Law
93-205, 16. U.S.C. 1531 ¢t seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X stands for
those species presumed to be extinct. Currently, no marine mammals of the Gulf of Mexico tegion have T, C, or X status.

Seven species of threatened and endangered marine and coastal birds reside in selected
habitats provided by the Gulf of Mexico region (Table 3.4-3). In the winter, populations of
shorebirds are augmented by large numbers of wintering individuals from northern
ecosystems. Other species reside only temporarily along their route to South America. This
region’s well-developed mangrove, estuary, wetland, and coastal beach habitats provide the
necessary biological diversity for a variety of endangered bird species. National Wildlife
Refuges and National Park units across the region also provide sanctuaries.

Variable ecological factors, including salinity, primary productivity, and bottom type,
differ widely across this region and between inshore and offshore waters. Therefore, the
threatened and candidate fish listed in Table 3.4-4 depend on various environments and
are not randomly distributed (e.g., coastal pelagic and reef fish). As such, many threatened
and endangered fish species require habitats that provide specific elements. When these
environments are altered, usually by human activity, more sensitive fish species can
experience rapid population decline. In an effort to protect these critical habitats, the
National Oceanic and Atmospheric Administration (NOAA) established the Florida Keys
and the Flower Garden Banks National Marine Sanctuaries.
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Table 3.4-3

Threatened, Endangered, or Candidate Marine and Coastal Birds of the Gulf of Mexico Region

Scientific Name Common Name Status®*  Distribution in Region Migration Pattern

Charadrins melodus  Piping plover T Atlantic coast, Great Lakes, The piping plover breeds on sandy
Northern Great Plains, beaches in isolated colonies on the
South Atlantic, Gulf coast, northeast coast and Great Lakes regions
and Caribbean; proposed from March to September, where it
critical habitat for wintering ~ spends the summer. It winters along the
populations along Atlantic southeastern coast.
coast from NC south to FL.
and west along Gulf coast to
D¢

Sterna dongallii Roseate tern T Atlantic coast and Caribbean  The roseate tern breeds on islands and
protected sand spits on the northeast
coast during spring and summer, and
migrates south as far as the Caribbean
during autumn and winter.

Polyborus plancus Audubon’s T FL population is threatened ~ This is a year-round resident.

andnubonii crested caracara and widely separated from

the main species range,
which extends from extreme
southwestern LLA, southern
TX, and southern AZ to the
tip of South America,
including Tierra del Fuego
and the Falkland Islands.

Pelicanus Eastern brown E Atlantic coast from NJ This is a year-round resident in the

occidentalis pelican south, Pacific coast, Gulf southeast.

carolinensis coast

Picoides borealis Red-cockaded E Historically, range extended This is a year-round resident.

woodpecker from FL to NJ, as far west as
TX and OK, and inland to
MI, KY, and TN; today,
living in clusters (groups of
cavity trees) from FL to VA,
and west to southeast OK
and eastern TX (representing
about 1% of original range)

Grus americana Whooping crane T Critical habitat on TX coast The whooping crane winters in the Gulf
coast of TX from October to April then
migrates north to Canada.

Mycteria americana ~ Wood stork B Recent U.S. breeding This is a year-round resident.

restricted to FL, GA, and
SC; formerly bred in most of
the southeastern United
States and TX

Source: USCG, 2002; U.S. Fish and Wildlife Service (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal
Species Report by Taxonomic Group as of March 3, 2002, A#ip:/ / ecos.fivsgov/ serviet/ TESSWebpageV ipListed?code=1"istings=0#.A).

*

Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA,
Public Law 93-205, 16. U.S.C. 1531 ¢/ seq., as amended). Status for candidate (C) refers to proposed federal status under
the ESA. X stands for those species presumed to be extinct. Currently, no marine and coastal birds of the Gulf of Mexico
region have C or X status.

Final PEIS for VRPs and FRPs for Oil

2008

3-70



3.4. Affected Environment: Gulf of Mexico Region

Table 3.4-4
Threatened, Endangered, or Candidate Fish of the Gulf of Mexico Region
Scientific Name Common Name Status*  Distribution in Region
Acipenser oxcyrinchus desotoi Gulf sturgeon T Range extends from Lake Pontchartrain and the Pearl River

Pristis pectinata
Carcharbinus obscurus

Odontaspis tanrus

Carcharbinus signatus

Epinephelus drummondhayi

Epinephelus nigritus

Epinephelus striatus

Epinephelus itajara

Révulus marmoratus

Alosa alabamae

Menidia conchorum

Fundulus jenkinsi

Smalltooth sawfish
Dusky shark

Sand tiger shark

Night shark

Speckled hind

Warsaw grouper

Nassau grouper

Goliath grouper
(formally Jewfish)

Mangrove rivulus

Alabama shad

Key silverside

Saltmarsh minnow

system in LA and MS east to the Suwannee River in FL and
the Gulf of Mexico.

Current distribution is centered in the Everglades National
Park, including Florida Bay.

In the western Atlantic, it extends from southern New England
to the Caribbean, and Gulf of Mexico to southern Brazil.

In the Western Atlantic, this shark occurs from the Gulf of
Maine to FL, in the northern Gulf of Mexico, in the Bahamas,
and in Bermuda.

This shark has been reported in waters from DE south to
Brazil, including the Gulf of Mexico.

Speckled hind inhabit warm, moderately deep waters from NC
to Cuba, including Bermuda, the Bahamas, and the Gulf of
Mexico.

Warsaw grouper ranges from NC to the Florida Keys and
throughout much of the Caribbean Sea and Gulf of Mexico to
the northern coast of South America.

Nassau grouper is found throughout the islands of the western
Atlantic Ocean (including Bermuda and the Bahamas) and
southern FL, and along the coasts of central and northern
South America. It is not known from the Gulf of Mexico
except at Campeche Bank off the coast of the Yucatan, at
Tortugas, and off Key West.

Historically, Goliath grouper were found in tropical and
subtropical waters of the Atlantic Ocean, off both coasts of
FL, and from the Gulf of Mexico down to the coasts of Brazil
and the Caribbean Sea.

Range from south-central FL. down south through the West
Indies to coastal areas of South America.

Found mostly in the Gulf of Mexico, spawning in large
flowing rivers from the Mississippi River to the Suwannee
River of Florida.

This species is found in the Florida Keys, from Key West
north to Long Key.

The species is endemic to the north-central coast of the Gulf
of Mexico of the southern United States, from Galveston Bay,
TX, eastward through LA, MS, AL, and parts of western FL. It
is believed that specimens can be found in the Perdido,
Escambia, and East Bays of FL.

Source: Office of Protected Resources, National Marine Fisheries Service, National Oceanic and Atmosphetic Administration,
U.S. Department of Commerce (http:/ / www.nmfs.noaa.gov/ pr/ species/ fish/, accessed on October 15, 2002); USCG, 2002; U.S. Fish
and Wildlife Service (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal Species Report by
Taxonomic Group as of March 3, 2002, hsp:/ / ecos.fws.gov/ serviet/ TESSW ebpageV ipListed?code=1">istings=0#A). Nassau groupet:
Smith, 1971.

*  Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public
Law 93-205, 16. U.S.C. 1531 7 seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X
stands for those species presumed to be extinct. Currently, no fish of the Gulf of Mexico region have E or X status.
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Four species of threatened or endangered sea turtles reside in the Gulf of Mexico tegion
(Table 3.4-5). Sea turtles nest along the entire northern Gulf coast and parts of southwest
coast of Florida. Adult turtles are apparently less abundant in the deeper waters of the Gulf
than they are in waters less than 27 to 50 ft in depth (NRC, 1990b). Because of such factors
as water depth, bottom sediments, and prey availability, the relative abundance of sea turtles
increases dramatically east of Mobile Bay (MMS, 2000b).

Table 3.4-5
Threatened, Endangered, or Candidate Sea Turtles of the Gulf of Mexico Region
Scientific Name Common Name Status* Distribution in Region
Chelonia mydas Green sea turtle T This turtle is found from FL to TX. Important feeding

grounds in FL include the Florida Keys, Florida Bay,
Homosassa, Crystal River, and Cedar Key.

Eretmochelys imbricata Hawksbill sea turtle B While most common off Florida, it is usually found in
PR and in the USVI (where it nests and feeds).

Dermochelys coriacea Leatherback sea turtle B This turtle is common year-round, and is found in PR
and in the USVI (where it nests).

Lepidochelys kempi Kemp’s Ridley sea turtle E Population occurs mainly in coastal areas of the Gulf of

Mexico and the northwestern Atlantic Ocean.

Source: USCG, 2002; U.S. Fish and Wildlife Setvice (Threatened and Endangetred Species System [TESS], U.S.-Listed Vertebrate Animal
Species Report by Taxonomic Group as of March 3, 2002, Ap:/ / ecos.fivsgov/ serviet/ TESSW ebpageV/ ipL isted?code=1"istings=0A).
* Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public

Law 93-205, 16. U.S.C. 1531 ¢ seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X
stands for those species presumed to be extinct. Currently, no sea turtles of the Gulf of Mexico region have C or X status.

3.4.4. Essential Fish Habitat

The Fishery Conservation and Management Act of 1976 (FCMA) established eight regional
Fishery Management Councils (FMCs) charged with developing Fishery Management Plans
(FMPs) to achieve optimum fishery yields within their respective regions. In subsequent
years, additional legislation was formulated to increase the effectiveness of this act. Two
examples are the NMFES “602 Guidelines” (“Guidelines for the Preparation of Fishery
Management Plans under the FCMA,” 50 CFR part 602), which provided an official
definition of overfishing and required each FMP to include measurable definitions of
overfishing for each managed species, and the Sustainable Fisheries Act of 1996 (Public Law
104-297; 16 U.S.C. 1801 et seq.), which was passed and integrated into the Magnuson-
Stevens Fishery Conservation and Management Act of 1996 (MSFCMA, Public Law 94-265,
as amended through October 11, 1996; 16 U.S.C. 1801 e seq.). This later act required FMCs
and the Secretary of Commerce to identify and describe Essential Fish Habitat (EFH) for
species specified under each respective FMP.

The Gulf of Mexico Fishery Management Council (GMFMC) is responsible for
implementing the MSFCMA through FMPs in the Gulf of Mexico region. EFH is
designated under seven FMPs in the Gulf of Mexico region—red drum, reef fish, coastal
migratory pelagics, shrimp, stone crab, spiny lobster, and coral. The commercially
important fish species of the Gulf of Mexico region are listed in Table 3.4-1. NMFS is
currently finalizing an updated set of EFH designations developed by the GMFMC for
this region. The updated designations will likely encompass all waters extending from the
U.S.—Mexico border to the boundary between the areas covered by the GMFMC and the
South Atlantic Fishery Management Council (SAFMC) from estuarine waters out to
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depths of 100 fathoms (GMFMC, 2004). EFH designations for each region are available
on-line'. It is important to identify habitat areas essential to each life stage of a federally
managed species to ensure sustainable fisheries and the ability of managed species to
contribute to a healthy ecosystem.

3.4.5. Socioeconomic Environment

3.4.5.1. Coastal Communities, Demography, and Employment

This socioeconomic impact area, based on NOAA’s definition of coastal
counties, comprises 143 coastal counties (known as parishes in Louisiana) in the
five states listed in Section 3.4.1. The coastal counties/patishes in the
socioeconomic impact area extend from Monroe County, Florida, to Cameron
County, Texas.

The coastal population of the Gulf of Mexico region is 18,002,958 (U.S. Census
Bureau, 20002), which is calculated by combining population statistics for the
region’s 143 coastal counties/parishes, as identified by NOAA (includes three
counties in Georgia). Appendix F, Table F.4-6 lists these coastal counties and
their populations. The Gulf of Mexico region’s coastal population makes up 6.4
percent of the total U.S. population, of which the majority is located in Florida
and Texas (Figure 3.4-5) (NOAA, 2002b; U.S. Census Bureau, 2000a).

Figure 3.4-5
Coastal Population Distribution of the Gulf of Mexico Region
0
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Source: NOAA, 2002b; U.S. Census Bureau, 2000a.

The Gulf of Mexico region varies substantially in socioeconomic patterns
ranging from low-density, undeveloped rural areas to high-density, highly
developed urban centers. The range varies from 414 people in Kenedy County,
Texas, to 3,400,578 people in Harris, Texas. Table 3.4-6 lists the most densely
populated coastal counties/parishes of this region.

14 http:/ | www.nmfs.noaa.gov/ habitat/ habitatprotection/ ef/ fish_manage_c.htm

Final PEIS for VRPs and FRPs for Oil 2008

3-73



3.4. Affected Environment: Gulf of Mexico Region

Table 3.4-6
Highest Populated Coastal Counties/Parishes of the Gulf of Mexico Region
County/Parish Population
Harris, TX 3,400,578
Hillsborough, FL 998,948
Pinellas, FL. 921,482
Hidalgo, TX 569,463
Ofleans, LA 484,674

Source: NOAA, 2002b; U.S. Census Bureau, 2000a.

In 2000, the coastal counties/patishes within this region had a total civilian
labor force of 8,130,780, with an average unemployment rate of 6.39 percent,
compared with the national average of 5.8 percent. Income levels rank lower
than the national average of both per capita and median household incomes at
$16, 276 and $32,573, respectively. (The national average per capita and median
household incomes are $21,587 and $41,994, respectively.) For example, Starr
County, Texas, the poorest county in the region, has a per capita income of
$7,069, while Collier County, Florida, the wealthiest county in the region, has a
per capita income of $31,195 (U.S. Census Bureau, 2000a).

3.4.5.2. Economic Status

Three primary sectors make up the foundation of the Gulf of Mexico’s
economic system: tourism, oil and gas exploration and production, and the
seafood industry. An associated fourth sector provides services to the former
three in a vatiety of capacities including government, sales, communications,
and infrastructure.

A wide array of natural resources within this region attracts toutists year-round.
In 2000, the combined revenue for coastal tourism for the five states of the
Gulf of Mexico region exceeded $41 billion. These activities consist of
recreational boating (including marinas), beach visits, ecotourism, scuba diving,
commercial cruises, amusement parks, and historical sites (ACC, 1998).

This region has one of the highest concentrations of oil and gas activities in the
world, the majority of which is located along the coasts of Louisiana and Texas.
It is estimated that nearly 25 percent of U.S. crude oil production was produced
in this area in 2001, and production is estimated to increase by 5 percent or
more in coming years (EIA, 2002b, c). Supporting sectors such as gas
processing plants, navigation channels, oil refineries, pipelines and pipeline falls,
pipe coating and storage yards, platform fabrication yards, separation facilities,
service bases, terminals, and other related industries contribute substantially to
the onshore economy.

Commerecial fishing activities of the region bring in more than 25 percent of the
total U.S. seafood catch. The shrimp catch alone is worth more than $500
million per year with crab, oysters, finfish, lobsters, menhaden, and snappers
bringing in another estimated $300 million (NMFS, 2004). Similar to the oil
industry, this industry has an extensive onshore service sector, including
warehousing and transportation companies, canneries and packaging plants,
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3.4.5.3.

sales and marketing firms, marine maintenance and support operations, and
many other associated service industries.

Vessel Transportation and Ports

An extensive domestic and international shipping pattern exists via the marine
waters of the Florida Straits, Yucatan Channel, and Bay of Campeche. In addition
to this pattern, there also is a substantial amount of domestic waterborne
commerce along the Gulf coast that does not always use open Gulf waters.
Vessels engaged in this activity generally use the Gulf Intracoastal Waterway,
which follows the coastline inshore and through bays and estuaries, and, in some
cases, may move offshore. The Gulf Intracoastal Waterway reaches from Fort
Myers, Florida, to Brownsville, Texas. The ports of New Otleans, Louisiana, and
Houston, Texas, ate two of the largest ports serving the United States. In 1999,
there were more than 750,000 vessel trips measured along waterways associated
with major ports throughout the region (USACE, 1999b). Table 3.4-7 lists the
major ports of the Gulf of Mexico region.

Table 3.4-7
Major Ports of the Gulf of Mexico Region

State

Port

FL (west coast)
AL
MS
LA
X

Tampa, Panama City, Pensacola, Charlotte Harbor, Everglades
Mobile

Biloxi, Gulfport, Pascagoula

Baton Rouge, Lake Charles, New Orleans

Beaumont, Brownsville, Corpus Christi, Freeport, Galveston, Harbor Island,
Houston, Matagorda, Port Arthur, Port Isabel, Sabine Pass, Texas City

Source: USACE, 1999b.

In 1999, the Gulf of Mexico region received or shipped from its ports more
than 1.1 billion short tons of foreign and domestic cargo: domestic shipping and
receiving accounted for 189,430 and 244,724 thousand short tons, respectively,
while foreign shipping and receiving accounted for 192,498 and 413,013
thousand short tons, respectively. In addition, there were 109,251 thousand
short tons of intrastate waterborne commerce (USACE, 1999b).

The tankering of crude oil is the most significant contribution to vessel traffic in
the Gulf of Mexico region. Extensive refinery capacity, easy port access, and a
well-developed onshore transportation system contributed to the development of
the Gulf coast as an important center for both imported and domestic oil and
associated refinery operations. The region receives about 65 percent of all crude
oil imported into this country. In 2000, approximately 1.3 billion bbl of crude oil
were imported, the majority of which was received from the Organization of
Petroleum Exporting Countries (OPEC) (EIA, 2001a).

Of the oil imported into the region, approximately 70 percent enters through the
Yucatan Channel, and approximately 12 percent enters through the Florida
Straits. Because of the Loop Current, tanker movement is preferentially routed
through the Yucatan Channel. Tanker captains use the circulation patterns in the
Florida Straits to aid in returning to their ports of origin (MMS, 1996b).
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3.4.5.4.

Fisheries

Commercial Fisheries

Commercial fisheries are very important to the economics of the states
bordering the Gulf of Mexico. The Gulf of Mexico leads all other U.S. regions
in fishery production. During 2000, fisheries in this region produced more than
1.79 billion 1b, valued at $996 billion, and provided neatly 40 percent of all
commercial fish landings in the continental United States (NMFS, 2004). Table
3.4-8 lists the top commercial landings for the Gulf of Mexico region.

Table 3.4-8

Top Commercial Landings for 2000* for the Gulf of Mexico Region

Scientific Name Common Name Pounds Dollars

Penaens aztecns Brown shrimp 155,943,193 354,787,761
Penaeus setiferus White shrimp 108,158,099 252,504,237
Brevoortia patronus Gulf menhaden 1,303,895,228 80,673,954
Callinectus sapidus Blue crab 67,967,795 45,193,132
Crassostrea virginica Eastern oyster 25,742,825 53,083,387

Source: NMES, 2004.
* Ranked by dollar

value.

A variety of species are caught and landed in Gulf of Mexico commercial
fisheries, including at least ninety-seven species from thirty-three families, of
which the most important species groups are oceanic pelagic fishes, reef fishes,
coastal pelagic species, and estuarine-dependent species. The primary estuarine-
dependent species targeted are menhaden, penaeid shrimp (brown, white, and
pink), and blue crab (MMS, 2001a).

Recreational Fisheries

A major recreational activity in the Gulf of Mexico region is offshore and coastal
fishing. It is estimated that more than 40 percent of the nation’s marine
recreational fishing occurs in the Gulf, with the highest number of anglers fishing
in Florida and Texas (USEPA, 1999). According to a 2001 NMFS Marine
Recreational Fishery Statistical Survey, over 3 million marine recreational fishing
patticipants took 22.8 million fishing trips and caught approximately 163 million
fish excluding Texas (NMFES, 2002). For this region in 2001, the economic
expenditures due to this fishery were approximately $8 billion (ASA, 2002),

15 This includes the total dollar amount from both coasts in Florida. Recreational fishing information for Texas is unavailable

and therefore is not included here.
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3.4.5.5. Subsistence

Information on subsistence use of fish and shellfish in the North Texas Shelf is
limited. While some residents may supplement their diets with these resources,
subsistence is not known to be a prominent activity in this area, as compared to
Alaska, where Native communities may suffer substantial economic and cultural
losses due to contamination of subsistence seafood during an oil spill.

3.4.5.6. Archaeological/Historic Resources

At the end of the last Ice Age more than 12,000 years ago, the continental
shelves in the Gulf of Mexico region were exposed because great amounts of
water were frozen into glaciers. The ocean continental shelf of this region was
subaerially exposed and habitable by terrestrial flora and fauna, including
prehistoric man, who is known to have been in the region since about 12,000
yeats B.P. (Before Present) (MMS, 2000b). At that time, the sea level would have
been approximately 148 ft below present sea level (MMS, 2000b). Therefore,
the continental shelf shoreward of the 148-ft bathymetric contour would have
potential for prehistoric sites dating subsequent to 12,000 B.P.

Geographic features that have a high probability for associated prehistoric sites
in the northwestern and north central Gulf of Mexico region (from Texas to
Alabama) include barrier islands and back barrier embayments, river channels
and associated floodplains and terraces, and salt dome features. Recent
investigations in northwestern Florida around Apalachee Bay area resulted in
the discovery of more than 30 archaeological sites. Most of the sites are located
between 3 and 9 nm offshore within state waters (MMS, 2000Db).

Most historic archaeological resources in the Gulf of Mexico region are
shipwrecks. A literature search for reported ship losses and known shipwrecks
was conducted as part of the archaeological resources baseline study for the
northern Gulf (MMS, 2000b). This study indicated that less than 2 percent of
pre-twentieth century ships reported lost in the Gulf and less than 10 percent of
all ships reported lost between 1500 and 1945 have known locations (110 out of
1,589). Considering the problems with inaccurate wreck reporting, drift, and
breakup of wrecks, and ships that have been lost but never reported, it becomes
apparent that very little is known about the locations of historic shipwrecks in
this region.

An updated investigation of the initial Coastal Environments, Inc. study
identified more than 4,000 potential shipwreck locations in the Gulf, nearly
1,500 of which occur on the Outer Continental Shelf (OCS) (MMS, 2000b). The
study also investigated the relationship between factors such as ocean currents,
storm tracks, natural navigational hazards, economic history of port
development and usage, and distribution of shipwreck patterns. The results of
these analyses indicate that many shipwrecks on the OCS occur in clustered
patterns related mainly to navigation hazards and port entrances. As a result of
this study, a high probability zone for the occurrence of shipwrecks was refined.
High concentrations of shipwrecks occur off Florida’s west coast from
Pensacola and the Apalachicola-Cape San Bias areas (MMS, 2000b).
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3.4.5.7. Recreation and Tourism

The Gulf of Mexico region is one of the major recreational regions of the
United States, particularly in connection with marine fishing and beach-related
activities. Tourists from domestic and foreign locations come to the coastal
beaches, barrier islands, estuarine bays and sounds, river deltas, and tidal
marshes. Publicly owned and administered areas (such as national seashores,
patks, beaches, and wildlife lands), as well as designated preservation areas (such
as historic and natural sites, landmarks, wilderness areas, wildlife sanctuatries,
and scenic rivers), attract residents and visitors throughout the year.
Commercial and private recreational facilities and establishments, such as
resorts, marinas, amusement parks, and ornamental gardens, also serve as
primary areas of interest.

The region’s coastal shorefront has many public and private recreation areas.
Most of the outdoor recreation activities ate associated with accessible beach
areas. There are more than 400 public access points to beaches and bays along
the coast of Texas (TGLO, 2000). Florida has identified 41 percent, more than
300 mi, of sandy shoreline that is accessible to the public (Florida Department
of Community Affairs, 2000). These beaches are a major inducement for coastal
tourism, as well as a primary resource for resident recreational activity.

These physical attributes make tourism a prominent industry in the Gulf of
Mexico region. Coastal tourist expenditures amounted to more than $41 billion
and created more than 640,000 jobs in 1996 (ACC, 1998). Coastal resources
(especially beaches), marine and sport fishery resources, and developed coastal
tourism infrastructure contribute significantly to Gulf state tourism attractions.
Tourism is the leading industry in the state of Florida; in Texas, tourism is
second only to the oil and chemical industry. Ecotourism and gambling are the
fastest growing components of this tourism sector.

3.4.5.8. Environmental Justice

Executive Order 12898 (“Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations,” 59 FR 7629) provides that
each federal agency shall make achieving environmental justice part of its
mission by identifying and addressing questions regarding environmental and
health conditions of impoverished communities.

Low-income communities, which can be found across the Gulf of Mexico
region, include both multiethnic and homogenous communities and
neighborhoods. Of the 4,710,703 families that live within the coastal
counties/patishes of this region, 12.5 percent (or 588,589) has been classified as
living in poverty by the U.S. Census Bureau (2000a). The average per capita and
median household incomes of this region are $16,276 and $32,573, respectively.
However, 33 percent of households earned less than $25,000 in 1999 (U.S.
Census Bureau, 2000a). Figure 3.4-6 shows the distribution of household
income in the Gulf of Mexico region.
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Figure 3.4-6
Distribution of Household Income in the Gulf of Mexico Region
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Source: U.S. Census Bureau, 2000a.

Minority groups are scattered throughout the Gulf of Mexico region. These
groups include Black or African American, American Indian and Alaska Native,
Asian, Native Hawaiian or other Pacific Islander. Figure 3.4-7 shows the
distribution of race in the Gulf of Mexico region.

Figure 3.4-7
Distribution of Race in the Gulf of Mexico Region
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3.4.5.9. Public Safety and Worker Health
O1l spill response is one of the U.S. Coast Guard’s (USCG’s) many missions. In
responding to oil spills, the USCG is aware of public safety and the effects that
alternative response technologies—chemical dispersion and 7 sit# burning—could
have on human health. Under the guidelines established by the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP), steps have been taken
to protect both the public and oil spill responders. Whether compensated workers
or volunteers, responders are requited to be certified under either the Occupational
Safety and Health Administration’s (OSHA’s) Hazardous Waste Operations and
Emergency Response Standard or USEPA’s Hazardous Waste Operations and

Final PEIS for VRPs and FRPs for Oil 2008

3-79



3.4. Affected Environment: Gulf of Mexico Region

Emergency Response Standard. These standards ensure that responders
understand the hazards of oil spill response and how to protect themselves. To
assist in public safety, the USCG has the maritime safety authority to establish a
safety zone around oil spill cleanup operations. This zone is established to
safeguard the public and responders from the hazards associated with cleanup. In
addition, USCG standard operating procedures (SOPs) are used to protect
responders, as well as the public, from the hazards associated with chemical
dispersion and 7z situ burning. These procedures are outlined in SOPs in each Area
Contingency Plan’s (ACP’s) Site Safety Plan. In addition, training exercises such as
PREP (Preparedness for Response Exercise Program) and SONS (Spill of
National Significance) train USCG response personnel to avoid safety hazards.

Dispersants are a liquid chemical used to disperse oil spills from the ocean surface
(see Section 2.2.2). During an oil spill, dispersant application can be from either
an aerial or a shipboard platform. In both cases response personnel have the
potential to be accidentally exposed to the dispersant, and in extreme cases
exposure to the public could occur. The two types of dispersants with use allowed
in the United States have OSHA-established, permissible exposure limits of 50
ppm on skin. The Material Safety Data Sheet (MSDS) for these dispersants makes
clear the human health concerns from excess exposure.

In situ burning of an oil spill entails setting contained or boomed oil on fire (see
Section 2.2.3). This action has been acknowledged has having potential human
health and safety effects. Besides the physical hazards to responders, there is the
potential for inhalation of airborne burn products. Ir sit# burning emits a plume
of black smoke laden with particulates (PM10, soot), the main public health
concern. Response personnel working close to the burn may be exposed to
levels of gases and particulates that would require them to use personal
protective equipment. Occupational standards such as OSHA’s Permissible
Exposure Limits (PELs) are applicable. For the general public, NOAA (20002)
reported that particulate concentrations in a smoke plume remain the only agent
of concern past 1 or 2mi downwind, with the gases created in a burn
dissipating to levels close to background. Public exposure to smoke particulate
from the burn is not expected to occur unless the smoke plume travels down to
ground level. Since the general public may include sensitive individuals, such as
the very young and very old, pregnant women, and people with pulmonary or
cardiovascular diseases, this population’s tolerance to particulates may be
significantly lower than that of the responders. There is little data concerning
the effect on humans of particulates from the 7z sit# burning of oil. Based on
chemical analysis of soot particulates and their physical behavior, the hazard is
expected to be similar to that of better-known particulates emissions that are
now regulated by the NAAQS. In 1997, the Special Monitoring of Applied
Response Technologies (SMART) protocol!¢ was created, in part, to address the
particulates concerns and to better aid the Federal On-Scene Coordinator
(FOSC) in making decisions related to initiating, continuing, or terminating
sitn burning,

16 ttp:/ / response.restoration.noaa.gov/ oilaids| SMART/ SMART . html
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3.5. PACIFIC REGION

3.5.1. Physical Environment

For the purpose of this Programmatic Environmental Impact Statement (PEIS), the
Pacific region specifically constitutes the coastal area in which the states of California,
Oregon, and Washington border the Pacific Ocean (Figure 3.1-1).

The California Current, low in temperature and salinity flowing southward from the
northern latitudes down the Washington-Oregon border to southern California,
dominates these 2,134 mi of coastal waters (Figure 3.5-1). The current is strongest at the
surface and is approximately 1,000 km wide with a typical velocity of 0.2 kt (NOAA,
2003b). A secondatry and seasonal coastal current is the Davidson Current, which flows
northward averaging 2 kt along the Pacific region from Point Conception, California, to
Washington during the fall and winter season (Barth, 2002). The Southern California
Eddy, offshore from Point Conception, forms off the California Current, and is stronger
in the summer and autumn and weaker during winter and spring,

Figure 3.5-1
Major Currents of the Pacific Region

Note: Map is not to scale.
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The physical oceanographic conditions along the Washington, Oregon, and northern
California coast are primarily influenced by the California Current and the input of fresh
water from precipitation and river runoff. The Columbia River provides a major source of
freshwater to Washington and Oregon coastal waters. Off the coast of central California,
the influx of fresh water is from the Sacramento and San Joaquin Rivers through the
mouth of San Francisco Bay.

Analysis of surface waters in the California Current shows the seasonal variation of
temperature and salinity from 55° to 68°F and 32 to 34 parts per thousand (ppt) (County
of Santa Barbara, 2002).

3.5.1.1. Water Quality
Coastal

The U.S. Environmental Protection Agency (USEPA, 1998a) compiled
assessments of the Pacific region water quality within estuaries and coastal waters
in its 305(b) report. The quality of the estuarine and coastal waters varied from a
high of 93 percent of the surveyed estuaries partially supporting aquatic life to a
low of 60 percent supporting life.

The coastal waters surrounding areas of low population, industry, and residential
development—such as northern California, portions of Oregon, and the
northwest coast of Washington—are essentially unpolluted. Few roads, steep
rocky cliffs, and restricted access by private owners and Native American tribes
make accessibility difficult, contributing to the lack of shoreline development.
However, along much of the California coast and developed areas of Oregon and
Washington, water is degraded from shipping activities, logging activities, pulp
mill wastes, domestic and industrial discharges, and agtricultural runoff. These
anthropogenic sources impact the coastal waters at various levels.

Marine

Marine water quality in the Pacific region is generally good to excellent (MMS,
1996b). The dilution effect of the Columbia River plume extends offshore of
northern California during the summer and as far north as the Strait of Juan de
Fuca during the winter. The plume’s effect on various water quality parameters is
exemplified by studies that have tracked its salinity, alkalinity, productivity,
turbidity, and radioactivity far into the sea (MMS, 1996b). The effect of discharge
from the Strait of Juan de Fuca on the water masses along the coast of
Washington and Oregon is believed to be minimal because of the relatively high
salinity caused by tidal mixing in the Strait and the poleward transport of water
along the coast of Vancouver Island away from the Washington and Oregon
coasts. Approximately 75 percent of the total discharge of rivers into the ocean
from Washington and Oregon comes from the Columbia River (MMS, 1996b).

Natural petroleum seepage contributes significant amounts of hydrocarbons,
which may have a profound effect on microbial populations, productivity, and
metabolic activities of sediments (MMS, 2001b). Most known seepage occurs off
the California coast. The four main seepage zones on the mainland shelf are at
Point Conception, at Coal Oil Point and Santa Barbara-Rincon in Santa Barbara
Channel, and in Santa Monica Bay, which ate all in California (MMS, 2001b).
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Oil and gas production facilities have been installed in the southern waters of
the Pacific region. It has been estimated that each offshore platform discharges
hundreds of thousands of gallons of produced water every day (MMS, 2001b).
Produced water is water that is brought up along with oil and gas; it contains
various toxic pollutants including benzene, arsenic, lead, naphthalene, zinc,
toluene, and varying amounts of radioactive pollutants.

The Pacific region covers a very broad area with several major ports located
throughout its coastal area. Maritime vessels transport millions of tons of cargo
each year. This vessel traffic in this region is responsible for a large portion of
all oil spills reported in the United States: during 2000, there were 623 oil spills
into the Pacific region, spilling a total volume of 36,301 gal (USCG, 2000a).

3.5.1.2. Meteorology and Air Quality
Climate

The climate in the Pacific region is affected by the cold-water California Current
and two pressure systems: the North Pacific High and the Aleutian Low. The
North Pacific High air mass in combination with the California Current
moderates the Pacific region’s coastal weather, resulting in relatively cool
summers and warm mild winters.

The Aleutian Low dominates the winter weather along the Washington and
Oregon coasts. Winter winds are generally from the west and southwest. During
the summer months, the Aleutian Low contracts northward and is replaced by
the expanding North Pacific High from the south. Wind directions are primarily
northwesterly except in Southern California where the winds are more westetly
with average wind speeds from about 8 to 16 kt (MMS, 1996b).

Air Quality

Air quality of coastal counties!” is measured against National Ambient Air Quality
Standards (NAAQS), resulting from the Clean Air Act and its 1977 amendments
(40 CFR 50.12), or it is measured against more restrictive adopted state standards.
These standards are designed to protect human health. The USEPA requires
states to report ambient air quality levels for six major pollutants: particulate
matter (10 microns or larger [PM10]), sulfur dioxide, carbon monoxide, nitrogen
dioxide, lead, and ozone. NAAQS have been adopted by each of the Pacific
region’s states except California, which amended these standards to make them
more restrictive than the federal standards. Appendix F, Table F.1-1 summarizes
federal ambient air standards in detail.

17 The Office of Ocean Resources, Conservation and Assessment (ORCA), National Ocean Service (NOS), National Oceanic and
Atmospheric Administration NOAA), U.S. Department of Commerce classifies counties as coastal “because they meet one of the
following criteria: (1) at least 15 percent of their total land area is located within the nation’s coastal watersheds (as defined by
ORCA’s Coastal Assessment Framewotk [b#p:/ [ spo.nos.noaa.gov/ projects/ caf] caf-btmi], or (2) the county accounts for at least 15
percent of the land area of a coastal cataloging unit (a US. Geological Survey-defined drainage basin)”
(bt1p:/ [ spo.nos.noaa.gov/ projects/ popuiation/ population.hind). The U.S. Bureau of the Census also uses ORCA’s coastal counties list.

Final PEIS for VRPs and FRPs for Oil 2008

3-83



3.5. Affected Environment: Pacific Region

All coastal counties of the Pacific region are considered to be in compliance with
the NAAQS attainment levels for sulfur dioxide, nitrogen dioxide, and lead.
However, there were several counties that were not in compliance for the
remaining three pollutants: seventeen counties were not in compliance for ozone,
three counties were not in compliance for carbon monoxide, and nine counties
were not in compliance for particulate matter (PM10) (USEPA, 2000a).

3.5.2. Biological Environment*®

3.5.2.1.

3.5.2.2.

Marine Mammal

The marine and coastal waters of the Pacific region support a large and diverse
population of marine mammals that are highly migratory, moving seasonally
between northern feeding-breeding grounds and southern wintering grounds.
There are a variety of marine mammals—sixteen cetaceans (whales, dolphins,
and porpoises), six pinnipeds (seals and sea lions), and one fissiped (sea otter)—
known within this region, at least a portion of the year. The common dolphin
(Delphinus delphis) is the most numerous cetacean and is found in both coastal
and offshore waters of the Pacific region (NMFES, 1999). The eastern Pacific
Harbor seal (Phoca vitulina richardsi) is the most numerous pinniped and is found
in coastal waters usually near an inlet, bay, or harbor. Appendix I, Table F.5-1
lists fourteen recognized nonendangered marine mammals of this region.

Marine and Coastal Birds

The offshore waters, coastal beaches, bays, and contiguous wetlands of the
Pacific region are populated by a large variety of both resident and migratory
species of marine and coastal birds. More than 2 million marine birds of twenty-
nine species nest along the California, Oregon, and Washington coasts (Carter
et al,, 1995). Including breeding species, migrants, overwintering birds, and rare
vagrants motre than eighty species of marine birds have been found in Pacific
coast nearshore and pelagic waters (USGS, 1998a). The shorebirds that frequent
the coast and shorelines of the region are highly migratory and move seasonally
between Alaska’s breeding and feeding grounds to the south for overwintering
grounds.

The presence of five Western Hemisphere Shorebird Reserve Network
(WHSRN) sites, two Ramsar sites, and thirty-one National Wildlife Refuges in the
Pacific region indicates that large numbers of shorebirds (WHSRN sites) and
wetland birds (Ramsar site) concentrate in the area during migration and/or
nesting and wintering. The WHSRN maintains a network of monitoring sites
comprising critical habitat for shorebird species. These sites are categorized as
hemispheric, with an annual count of 500,000 shorebirds or 30 percent of a
species flyway population; international, with an annual count of 100,000
shorebirds or 10 percent of a species flyway population; and regional, with an
annual count of 20,000 shorebirds or 5 percent of a species flyway population.
The five WHSRN sites in the Pacific region include two hemispheric, one
international, and two regional sites (WHSRN, 2004). The Ramsar Convention on

18 Only nonendangered species will be included in Section 3.5.2, Biological Environment. Threatened, endangered, and
candidate species will be discussed separately in Section 3.5.3, Threatened, Endangered, or Candidate Species. For this reason,
sea turtles will only be discussed in Section 3.5.3, as they are a threatened/endangered species in the Pacific region.
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Wetlands designates Ramsar sites as wetlands of international importance. These
wetlands are selected based on criteria such as supporting 20,000 or more
waterbirds and regularly supporting 1 percent of the individuals in a population of
one species or subspecies of waterbird (Wetlands International, 2004). The
National Wildlife Refuge sites are established under the National Wildlife Refuge
System Improvement Act of 1997 with the aim of protecting wildlife and
preserving biological diversity (USFWS, 2004).

For the purpose of this PEIS, marine and coastal birds are categorized into five
major groups, as detailed in Appendix F, Table F.5-2: seabirds, shorebirds,
wading and marsh birds, waterfowl, and raptors.

3.5.2.3. Plankton and Fish
Plankton

Plankton are organisms that float at or near the surface of marine waters and are
unable to swim against tides, winds, or currents. Plankton species, which
represent nearly all major aquatic phyla, can be roughly classified as
phytoplankton (microscopic plant life), zooplankton (microscopic animals), and
ichthyoplankton (fish eggs and larvae). Variability in the California Current
influences distribution and abundance of plankton. In particular, periodic
disruptions of the California Current, often associated with El Nifio-Southern
Oscillation events, can affect available nutrients and zooplankton. Upwelling
caused by southward-blowing winds and earth rotation allows colder, nutrient-
rich layers of the bottom to rise to the sutface, thus causing periods of increased
phytoplankton, and, in turn, zooplankton abundance all along the coast during
June and July (County of Santa Barbara, 2002).

Phytoplankton are microscopic floating algae which form the base of the food
web. They are responsible for approximately one-half of global photosynthesis
and play a vital role in stabilizing atmospheric carbon dioxide. These plants can
only survive in the shallower, sunlit waters of the open-ocean and estuarine
arcas. The distribution of phytoplankton communities in the Pacific region
appears to be influenced by local oceanographic conditions with the diatom
abundances being associated with coastal upwelling. Phytoplankton in this
region primarily consist of dinoflagellates and diatoms, which include the
dominant diatoms species Chaetoceros compressus and Skeletonema costatum.

Zooplankton, which consume phytoplankton, spend either part (meroplankton) or
all (holoplankton) of their life cycle as plankton. Unlike the phytoplankton, which
are limited to the upper levels of ocean surface zooplankton growth occurs at all
depths. Their temporal and spatial distributions depend on a number of factors
including currents, water temperature, and phytoplankton abundance (Loeb et al.,
1983). Like phytoplankton the disttibution of zooplankton is extremely patchy.
Zooplankton are a critical link in the transfer of energy from primary producers
(phytoplankton) to apex predators, so any process influencing the abundance and
distribution of zooplankton can ultimately have an impact on fisheries. Major
zooplankton groups off the coastal areas of the Pacific region include copepods,
euphausiids, chaetognaths, mollusks, thaliaceans, and fish larvae.
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Icthyoplankton are present year-round within the region; however, the annual
distribution and abundance of their eggs and larvae may be highly variable
depending on the season and location (Smith et al., 1981). In a 1996 study by the
California Cooperative Oceania Fisheries Investigation (CalCOFI Atlas No. 33,
Moser, 1996) of early stages of fishes of the California Current, more than 500
species of fish larvae and eggs were identified. Off the coast of California, the
larval fish assemblage is dominated by Northern anchovy (Engraulis mordax); to
the north off of Washington and Oregon the coastal zone is dominated by a
diverse assemblage of Sebates species, cottids, hexagrammids, and various
pleuronectid and paralichthyid species (Doyle et al., 1993).

Fish

The Pacific Fishery Management Council manages a diversity of fish species
(see Section 3.5.4). Many of the managed species are targeted for commercial
fishing including Pacific Whiting (Merluccius productus), Widow rockfish (Sebastes
entomelas), and Petrale sole (Eopsetta jordani). The Pacific region has 455 mi? of
shellfish growing waters, 30 percent of which are approved for harvesting. In

2000, fish landings in the region’s waters totaled over 467,000 metric tons
(NMFS, 2003a).

Some fish within the region can generally be classified as anadromous
(Oncorbynchus spp.). Anadromous fish stocks have declined primarily due to loss
of freshwater and estuarine habitats; there has also been increased mortality
associated with dam construction and operations, water diversion, and
sportfishing activities (MMS, 2001a). Table 3.5-1 lists the commercially
important fish species of the Pacific region.

Table 3.5-1
Commercially Important Fish Species of the Pacific Region
Common Name Scientific Name
Dover sole Microstomus pacificns
Dungeness crab Cancer magister
Hake Microgadus proximuns
Jack mackerel Trachurus symmetricus
Market squid Loligo opalescens
Northern anchovy Engranlis mordax
Pacific albacore Thunnus germo
Pacific bonito Sarda chiliensis
Pacific mackerel Scomber japonicus
Pacific sardine Sardinops sagax
Pacific whiting Merluccins products
Pink shrimp Penaceus dnorarum
Sablefish Anaplopoma fimbria

Source: Adapted from USCG, 2002.
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3.5.2.4. Intertidal Habitats
Beaches and Rocky Shores

The Pacific region has 7,863 mi of shoreline (Good et al., 1998). The region’s
coastal beaches are important for their ecological and economic integtity in
terms of tourism and recreation. Two of the most prominent beach types found
in the region are rocky shores and sandy beaches, the latter of which are the
most common in the region. Rocky shore habitats are more abundant from
central California to southern Oregon, and along the Channel Islands offshore
of southern California. For over 305 mi of California coastlines from central
California and further south, beaches exhibit the classic beach structure: they are
backed either by dunes or cliffs, followed to seawatrd by the berm, beach flat,
trough, and bar (Oakden, 1996). For the state of California, the average rate of
coastal erosion is 0.5 to 1 ft/yr (Sutfrider Foundation, 2001). The ptimary
reasons for coastal beach degradation and depletion are all human related. The
construction of sea walls, roads, beach property, and marinas all play a role, as
do the effects from El Nifio.

Estuaries and Wetlands

Estuaries are important habitats for both resident and transitory species. They
provide spawning or nursery habitats and foraging area for numerous species,
including invertebrates, fishes, reptiles, birds, and mammals. High organic
productivity, high detritus production, and extensive nutrient recycling
characterize estuaries. Some of the important estuaries in the Pacific region
include Puget Sound and Willapa Bay, Washington, and San Francisco Bay and
Santa Maria River mouth, California. Along the coasts of Washington and
Oregon, estuaries are typically larger than those found further south. Many
different habitat types are found in and around estuaries, including shallow marine
watets, freshwater and salt marshes, sandy beaches, mud and sand flats, rocky
shores, river deltas, tidal pools, and seagrass and kelp beds. Figure 3.5-2 shows
estuary locations in the Pacific region. A large percentage of bays and estuaries
have been altered by anthropogenic activities, such as population growth,
pathogen contamination, sedimentation, and pollution runoff.

Wetland habitats are associated with estuarine areas. These habitats may occupy
only narrow bands along the shore, or they may cover larger expanses at the
mouths of bays, rivers, or coastal streams. Wetland habitats occurring in the
Pacific region include salt marshes, eelgrass beds, freshwater and brackish water
marshes, and mud flats. San Francisco Bay contains more than half of all
wetlands in this region, even though it is estimated to have lost almost 95
percent of its wetlands since the time of its settlement by humans (Nichols,
2002). All totaled, the Pacific region has 3,005 mi? of wetlands with a 46 percent
wetland loss (Good et al., 1998).
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Figure 3.5-2
Estuaries in the Pacific Region

Source: Bricker et al., 1999.

Note: Map is not to scale.

3.5.2.5. Subtidal Habitats
Submerged Grass Beds

The subtidal (benthic) areas of the Pacific region consist of either soft or rocky
substrates. These areas support a variety of marine life and habitats, including
seagrass beds and kelp forests. Seagrass ecosystems are widely recognized as
some of the most productive benthic habitats in the Pacific coast’s estuarine
and nearshore waters. Seagrass beds are critical nursery areas for many
recreational and commercial fishery species. Seagrass meadows provide food for
wintering waterfowl plus important spawning and foraging habitats for several
coastal bird species. The physical structure provided by seagrasses affords
juveniles refuge from predation and allows for attachment of epiphytes and
benthic organisms. Seagrass communities also support several endangered and
threatened marine species. Figure 3.5-3 provides the locations of submerged
grass beds in the Pacific region.
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Figure 3.5-3
Locations of Submerged Grass Beds in the Pacific Region

Source: Adapted from Wyllie-Echevertia and Thom, 1994.
Note: Map is not to scale.

Seagrass communities in the Pacific region occur mainly in low-energy subtidal
and intertidal habitats along the coast and comprise three species of surfgrass
(Phyllospadiixc torreys, P. sconleri, and P. serrulatus) and two species of eelgrass (Zostera
marina and Z. japonica) (Yozzo et al., 2001). Increasing human use of coastal areas
has resulted in the loss of seagrass beds because of construction, recreation,
harbor and channel maintenance, and water pollution.

Kelp Forests

Kelp is large brown algae (Phaesphyta) that attach to rocky substrates and grow
to the surface in shallow nearshore waters with depths ranging from about 7 to
98 ft. Kelp forests are composed of large brown algae with an underlayer of
various red and brown algae. They are anchored to the rocky sea floor by strong
holdfasts and grow upwards. The upper portion of these plants floats on the sea
surface and forms dense canopies.

Kelp forests are one of the most productive communities in the sea. Kelp beds
provide vertical water-column habitats for many species of invertebrates, fish,
birds, marine mammals, and other plants. These beds are found in the photic
zone and are sensitive to water temperature changes, nutrient availability, and
wave energy. Since kelp forests are variable and dependent on environmental
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and anthropogenic factors, kelp is found in other habitats such as drift kelp
(detached kelp floating far out to sea) and beach wrack (detached kelp deposited
on the beach). Kelp beds are dynamic systems that may change in size and
species composition over time spans of weeks to years. These fluctuations are a
normal part of these ecosystems and are caused by a variety of natural causes,
such as warm water periods, sea urchin populations, low nutrient periods, and
storms (Santa Monica BayKeeper, 2003).

The Pacific region is home to two types of giant kelp (Macrocystis integrifolia and
M. pyrifera) and bull kelp (Nereoeystis luetkeana). Giant kelp dominates areas of
relatively low water motion in years with relatively calm sea conditions. It is
present from Alaska to Baja California, Mexico, often forming canopies on
rocky substrata at 20- to 39-ft depths (Van Wagenen, 2001). Bull kelp is more
tolerant of high water motion and dominates more exposed areas (NOAA,
2000b). Both are the dominant canopy-forming kelps in this region. In
California, mixed canopies of giant kelp and bull kelp run from Sandhill Bluff to
Port San Luis, with giant kelp found offshore and bull kelp found inshore (Van
Wagenen, 2001).

3.5.2.6. Areas of Special Concern

Executive Order 13158 (“Marine Protected Areas”) defines marine protected
areas as “any area of the marine environment that has been reserved by federal,
state, territorial, tribal, or local laws or regulations to provide lasting protection
for part or all of the natural and cultural resources therein” (65 FR 34909).
There are many different types of marine protected areas within and bordering
U.S. waters; some examples include National Marine Sanctuaries, National
Seashores, National Parks, National Monuments, National Wildlife Refuges,
National Estuarine Research Reserves, and many others (NOAA, 2002a). They
have different shapes, sizes, and management characteristics and have been
established for different purposes.

The Pacific region has five National Marine Sanctuaries, five National Park
units, twenty-eight National Wildlife Refuges, four National Estuarine Research
Reserves, and six National Estuary Programs located in coastal or near-coastal
areas. For more details regarding history, purpose, and specific site locations
pertaining to this region, see Appendix F, Tables F.5-3 through F.5-5 and
Figures F.5-1 through F.5-3.

3.5.3. Threatened, Endangered, or Candidate Species

The U.S. Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service
(NMFES) classify seventeen threatened, thirteen endangered, and two candidate species
within the Pacific region. These consist of nine marine mammals, eleven marine and
coastal birds, eight fish, and four sea turtles.
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Six endangered cetaceans, two threatened pinnipeds, and one threatened fissiped reside in
or migrate through this region (Table 3.5-2). Although whales were once hunted to near
extinction in the Pacific, their numbers have steadily increased over the past few years.
Whale sightings in the marine waters of the Pacific are becoming more frequent and
should continue to increase in the future.

Table 3.5-2
Threatened, Endangered, or Candidate Marine Mammals of the Pacific Region
Scientific Name Common Name Status*  Distribution in Region
Balaenoptera borealis Sei whale E This whale is seen only in summer during migration.
Balaenoptera musculus Blue whale E Population is highest in spring because of northward migration
from subtropics.
Balaenoptera physalus Fin whale E Population is highest in summer and autumn because of
northward migration from subtropics.
Eubalaena japonica Pacific right whale E There have been only two sightings of this whale in southern CA.
Megaptera novaeangliae Humpback whale E Migratory population has peak abundance mainly during summer
but also in autumn.
Physeter macrocephalus Sperm whale E Population is rare on continental shelf but abundant in deeper
waters.
Arctocephalus townsendi  Guadalupe fur seal T The Guadalupe fur seal breeds off Baja California, Mexico.
Eumetopias jubatus Steller sea lion T This is a visitor to the Pacific region from southern breeding
grounds.
Enbhydra lutris nereis Southern sea otter T Ranges between Half Moon Bay and Point Conception, CA.

Source: USCG, 2002; U.S. Fish and Wildlife Service (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal
Species Report by Taxonomic Group as of March 3, 2002, Aup:/ / ecos.fivs.gov/ serviet/ TESSW ebpagel/ipL isted?code=1"istings=0A).
*  Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public

Law 93-205, 16. U.S.C. 1531 ef seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X
stands for those species presumed to be extinct. Currently, no marine mammals of the Pacific region have C or X status.

Eleven species of threatened and endangered marine and coastal birds reside in selected
habitats provided by the Pacific region (Table 3.5-3). In the winter, the populations of the
shorebirds are augmented by large numbers of wintering individuals from the northern
ecosystems. Migratory species teside only temporarily along their route to wintering
nesting areas. The Pacific region’s well-developed bay, estuary, wetland, and coastal beach
habitats provide the necessary biological diversity for a variety of bird species. National
Wildlife Refuges and National Park units across the region provide sanctuary to a variety
of endangered migratory and indigenous bird species.

Five species of anadromous (Oncorhynchus) Pacific salmon and steelhead trout spawn in
and migrate through rivers and streams in this region. Salmonids (including Chinook salmon
[Oncorbynchus tshawytschal) on the U.S. West Coast have experienced dramatic declines duting
the past several decades as a result of human-induced and natural factors. Threats from
water diversion and agricultural and development activities have affected stream habitats. In
addition, commercial fishing on unlisted healthier stocks has caused adverse impacts to
weaker stocks of salmon, and illegal high-seas driftnet fishing in past years also may have
been partially responsible for population declines (USCG, 2002). Recreational fishing
throughout the salmon range also affects these populations. Nehlsen et al. (1991) identified
214 declining West Coast stocks (California, Oregon coast, Columbia Basin, Washington
coast/Puget Sound) of anadromous Pacific salmon and steelhead trout. The stocks noted
were those headed toward extinction (high and moderate risk), as well as those of special
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concern because of habitat loss and disturbance (e.g., population growth, lumber operations,
agricultural activities, and hydropower development).

Table 3.5-3

Threatened, Endangered, or Candidate Marine and Coastal Birds of the Pacific Region

Scientific Name Common Name Status*  Distribution in Region Migration Pattern
Polysticta stelleri Steller’s eider T AK coast, accidental south There are accidental sightings in summer
to CA; critical habitat in AK  in Pacific waters. This bird migrates
north to eastern AK.
Polioptila californica  Coastal California T Southern CA coast; critical This nonmigratory bird inhabits coastal
californica gnatcatcher habitat ~513,650 acres in Los  sage scrub from Los Angeles County,
Angeles, Orange, Riverside, CA, south to Baja California, Mexico.
San Bernardino, and San
Diego Counties, CA
Lanins ludovicianns ~ San Clemente E San Clemente Island, CA This is a year-round resident.
mearnsi loggerhead shrike
Amphispiza belli San Clemente T San Clemente Island, CA This is a year-round resident.
clementeae sage sparrow
Sterna antillarnm California least E San Francisco Bay, CA, to This bird is found in coastal CA beaches
browni tern Central America and estuaries during the breeding season;
it then migrates south after breeding.
Pelecanus California brown E Pacific coast This bird breeds in southern CA from
occidentalis pelican March to April, and is found from
californicus southern Mexico to central CA and
occasionally from northern CA to WA.
Rallus longirostris California clapper E San Francisco Bay Area, CA  This is a year-round resident on the
obsoletus rail central and southern CA coast.
Rallus longirostris Light-footed E Southern CA coast This is a year-round resident on the
levipes clapper rail central and southern CA coast.
Brachyramphus Marbled murrelet T AK coast south to CA coast;  This bird breeds from northern WA to
marmoratus (Pacific critical habitat not in the San Francisco, CA, coast and winters
population) Pacific continental waters along the entire Pacific coast.
region
Charadrins Western snowy T WA coast south to CA coast;  This bird summers along Pacific coast
alexandrinus plover critical habitat in twenty- and migrates south to Mexico and South
nivosus eight areas along the CA, America during winter. Some CA
OR, and WA coasts populations are residents.
Haliaeetns Bald eagle T WA, OR and CA coast and This bird winters along the Pacific coast
lencocephalus Santa Catalina Island off the = and inland areas.

coast of CA

Source: USCG, 2002; U.S. Fish and Wildlife Service (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal
Species Report by Taxonomic Group as of March 3, 2002, hisp:/ / ecos.fivs.gov/ serviet/ TES SWebpagel ipListed2code=1 & listings=0#A).
*  Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public Law

93-205, 16. U.S.C. 1531 ¢t seq., as amended). Status for candidate (C) refers to proposed federal status under the ESA. X stands for
those species presumed to be extinct. Currently, no marine and coastal birds of the Pacific region have C or X status.
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The white abalone (Haliotis sorenseni) located off the California coast is the only shellfish
(mollusk) currently listed under the Endangered Species Act of 1973 (ESA, Public Law
93-205, 16. US.C. 1531 e seq., as amended) by the NMFS, while the black abalone
(Haliotis cracherodii) in the same location was designated a candidate species in June 1999.
Table 3.5-4 lists the eight threatened, endangered, and/or candidate species supported in
the Pacific region.

Table 3.5-4
Threatened, Endangered, or Candidate Fish of the Pacific Region

Scientific Name Common Name Status* Distribution in Region

Oncorbynchus tshawytscha Chinook salmon T/E Population is found from Monterey Bay, CA, to Chukchi
Sea, AK, and associated freshwater rivets.

Oncorhynchus kisutch Coho salmon T This salmon is found in waters off the coast of Monterey
Bay, CA, to north of the Canadian border. It is associated
with freshwater rivers.

Oncorhynchus keta Chum salmon T Population s found in Tillamook Bay, OR, to Arctic coast

Oncorbynchus nerka

Oncorhynchus mykiss

Haliotis sorenseni
Haliotis cracherodii

Acipenser medirostris

of AK and associated freshwater rivers.

Sockeye salmon T/E This salmon is found in northern WA, especially in and
around Puget Sound.

Steelhead trout T/E/C  West Coast steclhead trout is cutrently distributed across
about 15 degtees of latitude, from approximately 49°N at
the U.S.-Canada border south to 34°N at the mouth of
Malibu Creek, CA, and Santa Margarita River, San Diego

County, CA.
White abalone E Population is found in deepwater marine areas off the
coast of southern CA and Baja California, Mexico.
Black abalone C Areas of concern are OR, CA, and Baja California,
Mexico.
North American C Range in nearshore marine waters from Mexico to the
green sturgeon Bering Sea and are commonly observed in bays and

estuaries along the coast with large concentrations
entering the Columbia River estuary, Willapa Bay, and
Grays Harbor in WA.

Source: USCG, 2002; U.S. Fish and Wildlife Service (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal
Species Report by Taxonomic Group as of March 3, 2002, Aup:/ / ecos.fivs.gov/ serviet/ TESSW ebpagel/ipL isted?code=1"istings=0A).

*

Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA,

Public Law 93-205, 16. U.S.C. 1531 et seq., as amended). Status for candidate (C) refers to proposed federal status under
the ESA. X stands for those species presumed to be extinct. Currently, no fish of the Pacific region have X status.

Sea turtles nest on beaches in the tropics and subtropics throughout the Pacific region
(Table 3.5-5); they have also been sighted in the eastern North Pacific Ocean as far north
as the Gulf of Alaska (NOAA, 1993). The Pacific region hosts four species of sea turtles,
two of which are listed as both threatened and endangered. The leatherback (Dermochelys
coriacea), loggerhead (Caretta caretta), and Pacific (olive) ridley (Lepidochelys olivacea) sea turtles
are most commonly reported off the West Coast. Factors such as water depth, bottom
sediments, and prey availability account for sea turtle distribution in nearshore habitats.
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Table 3.5-5
Threatened, Endangered, or Candidate Sea Turtles of the Pacific Region
Scientific Name Common Name Status*  Distribution in Region
Dermochelys coriacea schlegelii Leatherback sea turtle E This turtle approaches coastal waters only during breeding

season. Nesting occurs throughout the Caribbean, on the
northern coast of South America, on the Pacific coast of
Central America, and on the east coast of FL.

Chelonia mydas Green sea turtle T /E  The breeding populations off FL and the Pacific coast of
Mexico are listed as endangered, while all others are listed
as threatened. In the eastern North Pacific Ocean, this
turtle has been sighted from Baja California, Mexico, to

southern AK.
Lepidochelys olivacea Pacific (olive) Ridley T /E  The breeding populations off the coast of Mexico are
sea turtle listed as endangered, while all others are listed as

threatened. This turtle is essentially tropical. In the eastern
Pacific Ocean, nesting takes place from southern Sonora,
Mexico, south to at least Colombia. Nonnesting
individuals occasionally are found in waters of the
southwestern US.

Caretta caretta Loggerhead sea turtle T Population is circumglobal, inhabiting continental shelves,
bays, estuaries, and lagoons in temperate, subtropical, and
tropical waters. In the eastern Pacific Ocean, this turtle
has been reported as far north as AK and as far south as
Chile. Occasional sightings are also reported from the
WA coast, but most records are of juveniles off the CA
coast.

Source: U.S. Fish and Wildlife Service (Threatened and Endangered Species System [TESS], U.S.-Listed Vertebrate Animal Species

Report by Taxonomic Group as of March 3, 2002, h#p:/ / ecos.fivs.gov/ serviet/ TESSW ebpagel ipListedecode=1"e>listings=0#A).

*  Status for threatened (T) and endangered (E) refers to federal status under the Endangered Species Act of 1973 (ESA, Public
Law 93-205, 16. US.C. 1531 ¢/ seq., as amended). Status for candidate (C) refets to proposed federal status under the ESA. X
stands for those species presumed to be extinct. Currently, no sea turtles of the Pacific region have C or X status.

3.5.4. Essential Fish Habitat

The Fishery Conservation and Management Act of 1976 (FCMA) established eight regional
Fishery Management Councils (FMCs), charged with developing Fishery Management Plans
(FMPs) to achieve optimum fishery yields within their respective regions. In subsequent
years, additional legislation was formulated to increase the effectiveness of this act. Two
examples are the NMES “602 Guidelines” (“Guidelines for the Preparation of Fishery
Management Plans under the FCMA,” 50 CFR part 602), which provided an official
definition of overfishing and required each FMP to include measurable definitions of
overfishing for each managed species, and the Sustainable Fisheries Act of 1996 (Public Law
104-297; 16 U.S.C. 1801 e seq.), which was passed and integrated into the Magnuson-
Stevens Fishery Conservation and Management Act of 1996 (MSFCMA, Public Law 94-265,
as amended through October 11, 1996; 16 U.S.C. 1801 e seq.). This later act required FMCs
and the Secretary of Commerce to identify and describe Essential Fish Habitat (EFH) for
species specified under each respective FMP.
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The Pacific Fisheries Management Council (PFMC) is responsible for implementing the
MSFCMA through FMPs in the Pacific region. EFH is designated under four FMPs in the
Pacific region—groundfish, salmon, highly migratory species, and coastal pelagic species. The
commercially important fish species of this region are listed in Table 3.5-1. NMFS is
currently updating EFH designations for this region. EFH designations for each region
are available on-line®. It is important to identify habitat areas essential to each life stage of
a federally managed species to ensure sustainable fisheries and the ability of managed
species to contribute to a healthy ecosystem.

3.5.5. Socioeconomic Environment

3.5.5.1. Coastal Communities, Demography, and Employment

This socioeconomic impact area, based on NOAA’s definition of coastal
counties, comprises 60 coastal counties located in three states listed in Section
3.5.1. The coastal counties in the socioeconomic impact area extend from
Whatcom County, Washington, south to San Diego County, California.

The coastal population of the Pacific region is 36,055,298 (U.S. Census Bureau,
2000a), which is calculated by combining population statistics for the region’s 60
coastal counties, as identified by NOAA. Appendix F, Table F.5-6 lists these
coastal counties and their populations. The Pacific region’s coastal population
makes up 12.8 percent of the total U.S. population, of which the majority is
located in California (Figure 3.5-4) (INOAA, 2002b; U.S. Census Bureau, 2000a).

Figure 3.5-4
Coastal Population Distribution of the Pacific Region
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EOR
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m82%

Source: NOAA, 2002b; U.S. Census Bureau, 2000a.

The Pacific region varies in socioeconomic patterns ranging from low-density,
undeveloped rural areas to high-density, highly developed urban centers. The
range is from 3,824 people in Wahkiakum County, Washington, to 9,519,338
people in Los Angeles County, California. Table 3.5-6 lists the most densely
populated coastal counties of the Pacific region.

19 http:/ | www.nmfs.noaa.gov/ habitat/ habitatprotection/ ef/ fish_manage_c.htm
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Table 3.5-6
Highest Populated Coastal Counties of the Pacific Region
County Population
Los Angeles, CA 9,519,338
Orange, CA 2,846,289
San Diego, CA 2,813,833
King, WA 1,737,034
San Bernardino, CA 1,709,434

Source: NOAA, 2002b; U.S. Census Bureau, 2000a.

In 2000, the coastal counties within this region had a total civilian labor force of
17,333,433, with an average unemployment rate of 6.4 percent, compared with
the national average of 5.8 percent. Income levels rank higher than the national
average of both per capita and median household incomes at $21,991 and
$44,1106, respectively. (The national average per capita and median household
incomes are $21,587 and $42,834, respectively.) The levels of income vary
throughout the region. For example, Del Norte County, California, the poorest
county in the region, has a per capita income of $14,573, while Marin County,
California, the wealthiest county in the region, has a per capita income of
$44,962 (U.S. Census Bureau, 2000a).

3.5.5.2. Economic Status

Four primary sectors make up the foundation of the Pacific’s economic system:
natural resources, tourism, petroleum, and international commerce. An
associated fifth sector provides services to the former four in a variety of
capacities including government, sales, communications, and infrastructure.

The coastal areas of northern California, Oregon, and Washington historically
have had a resource-oriented economy dependent on agriculture, forestry, and
fishing. Although there has been a shift in recent years to diversify that
economic base to include manufacturing, food processing, smelting, forestry,
and commercial fishing are still the primary economic sectors within the
northern Pacific region.

Tourism is a critical segment of the coastal economy, and public recreation
facilities, such as national parks and museums, can be found all along the
coastline. Although in 1996 the combined revenue for coastal tourism across
the three states exceeded $41 billion (ACC, 1998), the tendency of these
industries to be cyclical over time and highly seasonal in nature can pose a
problem. For example, employment levels drop during the rainy season when
tourism drops significantly.

The southern portion of the Pacific region has a large amount of oil and gas
activity. Proved reserves of oil and gas off California are estimated to be 3,627
million bbl and 2,681 billion ft, respectively, as of December 31, 2001 (EIA,
2002d). In 1992, the offshore oil and gas industry employed approximately
25,600 people and contributed an estimated $850 million to the California
economy (California Resources Agency, 1997).
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3.5.5.3.

The Pacific region’s proximity to the Pacific Rim countries and Mexico provides
major access to world markets. As such, international trade represents a
significant economic input in the region. In 2000, California businesses
exported $130 billion in products (California Technology, Trade and Commerce
Agency, 2001), leading the nation in exports and expecting to grow in the
future. In addition, the state of Washington ranked fourth in total value of
exports among the fifty states in 1999 (Lin and Schmidt, 2000). There is
evidence suggesting that more than 40 percent of all Washington exports are
moved by water and that almost one out of every four jobs is related to the
export industry (Dinsmore, 1997).

Vessel Transportation and Ports

An extensive domestic and international shipping pattern exists within the
coastal states of the Pacific region and between various ports in Asia, Mexico,
Canada, and South America. There are seventeen major ports in the region
(Table 3.5-7), with over 500,000 voyages reported every year (USACE, 1999¢).
The combined Port of Seattle-Tacoma, Washington, is the eleventh largest port
in the wortld, and the Port of Los Angeles, California, is the tenth busiest,
bringing in annually over $80 billion dollars worth of goods (USACE, 1999c).
Major commodities ate automobiles, petroleum products, grain, and a variety of
miscellaneous containerized items. In 2002, an estimated 275,740 bbl
(approximately 8 percent) of the crude oil entering the United States came
through ports in the Pacific region (EIA, 2003).

Table 3.5-7
Major Ports of the Pacific Region

State

Port

CA

OR
WA

Humboldt Harbor, San Francisco Bay and Harbor,
Oakland Harbor, Richmond Harbor, Port Hueneme, Los
Angeles, Long Beach, San Diego

Portland, Coos Bay

Bellingham, Seattle, Tacoma, Port Angeles, Port
Townsend, Grays Harbor, Vancouver

Source: USACE, 1999c.

3.5.5.4.

In 1999, the Pacific region received or shipped from its ports more than 318
thousand short tons of foreign and domestic cargo: domestic shipping and
receiving accounted for 20,928 and 69,047 thousand short tons, respectively,
while foreign shipping and receiving accounted for 86,247 and 107,891
thousand shott tons, respectively. In addition, there were 34,588 thousand short
tons of intrastate waterborne commerce (USACE, 1999c¢).

Fisheries
Commercial Fisheries

With the recent decline in revenues from the coastal timber industry, the
importance of commercial fishing and ancillary activities to the local economies
of the Pacific region has increased substantially. Fisheries are located
throughout the coast, with important catches consisting of sardines, squid,
anchovies, salmon, albacore, tuna, sablefish, Pacific whiting, rockfishes, Pacific
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cod and halibut, rex and petrale sole, crabs, oysters, scallops, clams, and kelp
seaweed. During 2000, fisheries off the Pacific coast produced neatrly 640
million b, valued at $217 million (NMFS, 2003b), which provided nearly 13
percent of all commercial fish landings in the continental United States. Table
3.5-8 lists the top commercial landings for the Pacific region.

Table 3.5-8
Top Commercial Landings for 2000* for the Pacific Region

Scientific Name Common Name Pounds Dollars
Cancer magister Dungeness crab 35,416,765 75,728,638
Loligo opalescens California market squid 262,132,781 27,242 467
Crassostrea gigas Pacific oyster 8,439,111 22,068,500
Panopea abrupta Pacific geoduck clam 1,144,877 15,489,041
Strongylocentrotus franciscanus, S. droebachiensis, Red sea urchin, green sea 15,194,252 15,051,588
and . purpuratus urchin, and purple sea urchin

Source: NMFES, 2003b.
* Ranked by dollar value.

Recreational Fisheries

Recreational fishing is an important activity throughout the Pacific region. Many
tourists are attracted to the region for oceanic salmon fishing and numerous
other species. There are six different kinds of sportfishing in the region: shore,
pier, commercial passenger vessel (party boat), skiff, diving, and clamming.
Based on a 2001 NMFES Marine Recreational Fishery Statistical Sutrvey, 2.5
million marine recreational fishing participants took 9.6 million trips and caught
a total of 35 million fish (NMFS, 2002). Sixty-five percent of the trips were
made in California, 23 percent in Washington and 12 percent in Oregon
(NMFS, 2002). In 2001, the economic expenditures in this region due to this
fishery were approximately $2.5 billion (ASA, 2002).

3.5.5.5. Subsistence

In the Pacific region, Native American subsistence gathering, although not
previously well documented, may involve several thousand individuals and can
account for a major portion of the total subsistence for some Native American
families (MMS, 2001b). Subsistence gathering along the Oregon and
Washington coasts involves both foodstuff and traditional medicines, such as
herbs and teas. The taking of salmon and shellfish make up the largest portion
of the subsistence economy in the area. Shellfish have recently replaced salmon
as the leading subsistence crop for Native American tribes in the state of
Washington. The annual subsistence and commercial harvest for the region is
approximately 757,000 Ib of clams, 2.8 million Ib of oysters, 4 million Ib of crab,
and 500,000 Ib of shrimp (MMS, 2001b).

The Makah, a Washington State Native American tribe, also harvested marine
mammals such as the gray whale. Historically, the types of resources taken have
been very extensive and have included salmon, skate, mussels, cod, sculpins,
porpoise, seal, halibut, deer, elk, duck, geese, herring, sturgeon, gulls, puffins,
crabs, cormorants, roots, berries, and eels. Currently, the types of resources taken
are far fewer than was common in historic times; however, subsistence gathering
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is an extremely important part of life for the contemporary Native American
tribes in Oregon and Washington. Ocean resources are also used in an extensive
barter system, exchanging salmon and other ocean resources for inland resources
(such as deer and elk). The resources also are sold for cash as a means of
supplementing their income (MMS, 2001b).

In California, the Bureau of Land Management (BLM) and other agencies have
primarily documented gathering for subsistence and ceremonial purposes. The
distribution of the subsistence and hunting activities in California varies. In
northern California, activities tend to be very similar to those in Oregon and
Washington, while in southern California, the intertidal zone is the object of
intensive food-gathering activities by members of vatious ethnic groups. The
traditional subsistence gathering of Native Americans in southern California has
been reduced in recent years because of a decrease in the supply of traditional
plant and animal foods (MMS, 2001b).

3.5.5.6. Archaeological/Historic Resources

The Minerals Management Service (MMS, 1996b) conducted two archaeological
baseline studies that cover the entire coastal Pacific region: the California, Oregon,
and Washington Archaeological Resource Study that ran from Morro Bay,
California, north to the Canadian border, and the Archaeological Resource Study
that ran from Morro Bay to the Mexican border. This report revealed that the
onshore coastal areas of the Pacific region contain numerous prehistoric and
historic archaeological sites. Many of these sites are the cultural remains of eatly
coastal Native American populations. The baseline study for northern California,
Oregon, and Washington compiled information on 2,762 known prehistoric
archaeological sites within a narrow strip of land along the coast. The baseline
study for southern California documented 1,681 known prehistoric archaeological
sites along the coastal area south of Morro Bay to the Mexican border. These
prehistoric archaeological sites represent only the sites that have been recorded to
date; it is likely that there are thousands of additional undocumented sites.
Although no submerged prehistoric archaeological sites have been recorded
offshore of northern California, Oregon, or Washington, there have been
numerous finds of ground-tone artifacts offshore of southern California. Most of
the artifacts ate indicative of the Milling Stone Cultural Hotizon (MMS, 1996b).

Onshore historic sites are numerous and are listed in such inventories as the
National Register of Historic Places and the State Register of Historic Places.
Offshore historic sites (submerged resources) can include several categories of
resources, such as sunken ships and aircraft. An MMS archaeological baseline
study for northern California, Oregon, and Washington identified a total of
3,850 shipwrecks for the area from Morro Bay north to the Canadian border
(MMS, 1996b). The baseline study for southern California identified a total of
916 shipwrecks for the area from Morro Bay south to the Mexican border
(MMS, 1996b). These shipwrecks represent only those shipwrecks that have
been documented through literature searches (MMS, 1996b).
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3.5.5.7. Recreation and Tourism

The Pacific region’s coastline is extremely diverse and varies from rugged, wind-
blown cliffs to flat, sandy beaches backed by wide, meandering tiver valleys to fully
developed urban areas. Recreational activities along the coast include sightseeing,
camping, clam digging, hiking, beachcombing, picnicking, boating, swimming,
wading, sunbathing, diving, surfing, and sportfishing. Sightseeing and
beachcombing are enjoyed along the entite coast and are mainly dependent on the
aesthetic aspect of the area.

Each of these recreational activities depends on an accessible and unpolluted
marine environment. Most of these activities occur at established shoreline
parks, recreation sites, beaches, or public access sites. The most intense use of
available recreational resources generally is found near the major coastal
population centers. The American Coastal Coalition (ACC, 1998) reported that
coastal tourist expenditures for the Pacific region totaled $41,092,240 and
supported 575,000 jobs.

3.5.5.8. Environmental Justice

Executive Order 12898 (“Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations,” 59 FR 7629) provides that
each federal agency shall make achieving environmental justice part of its
mission by identifying and addressing questions regarding environmental and
health conditions of impoverished communities.

Low-income communities, which can be found across the Pacific region,
include multiethnic as well as homogenous communities and neighborhoods.
Of the 8,487,203 families that live within the coastal counties of this region, 9.6
percent (or 813,505) have been classified as living in poverty by the U.S. Census
Bureau (2000a). The average per capita income and median household incomes
for this region are $21,991 and $44,116, respectively. However, 24 percent of
households earned less than $25,000 in 1999. Figure 3.5-5 shows the
distribution of household income in the Pacific region.

Figure 3.5-5
Distribution of Household Income in the Pacific Region
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Source: U.S. Census Bureau, 2000a.
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Minority groups are scattered throughout the Pacific region. These groups include
Black or African American, American Indian and Alaska Native, Asian, Native
Hawaiian or other Pacific Islander, or other (Hispanic or Latino, and white Non-
Hispanic). Figure 3.5-6 shows the distribution of race in the Pacific region.

Figure 3.5-6
Racial Distribution of the Pacific Region
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Source: U.S. Census Bureau, 2000a.

3.5.5.9. Public Safety and Worker Health

Oil spill response is one of the U.S. Coast Guard’s (USCG’s) many missions. In
responding to oil spills, the USCG is aware of public safety and the effects that
alternative response technologies—chemical dispersion and 7z situ burning—
could have on human health. Under the guidelines established by the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP), steps have
been taken to protect both the public and oil spill responders. Whether
compensated workers or volunteers, responders are required to be certified
under either the Occupational Safety and Health Administration’s (OSHA’s)
Hazardous Waste Operations and Emergency Response Standard or USEPA’s
Hazardous Waste Operations and Emergency Response Standard. These
standards ensure that responders understand the hazards of oil spill response
and how to protect themselves. To assist in public safety, the USCG has the
maritime safety authority to establish a safety zone around oil spill cleanup
operations. This zone is established to safeguard the public and responders
from the hazards associated with cleanup. In addition, USCG standard
operating procedures (SOPs) are used to protect responders, as well as the
public, from the hazards associated with chemical dispersion and 7# sit# burning.
These procedures are outlined in SOPs in each Area Contingency Plan’s
(ACP’s) Site Safety Plan. In addition, training exercises such as PREP
(Preparedness for Response Exercise Program) and SONS (Spill of National
Significance) train USCG response personnel to avoid safety hazards.
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Dispersants are a liquid chemical used to disperse oil spills from the ocean
surface (see Section 2.2.2). During an oil spill, dispersant application can be
from either an aerial or a shipboard platform. In both cases response personnel
have the potential to be accidentally exposed to the dispersant, and in extreme
cases exposure to the public could occur. The two types of dispersants with use
allowed in the United States have OSHA-established, permissible exposure
limits of 50 ppm on skin. The Material Safety Data Sheet (MSDS) for these
dispersants makes clear the human health concerns from excess exposure.

In situ burning of an oil spill entails setting contained or boomed oil on fire (see
Section 2.2.3). This action has been acknowledged as having potential human
health and safety effects. Besides the physical hazards to responders, there is the
potential for inhalation of airborne burn products. I siz# burning emits a plume
of black smoke laden with particulates (PM10, soot), the main public health
concern. Response personnel working close to the burn may be exposed to
levels of gases and particulates that would require them to use personal
protective equipment. Occupational standards such as OSHA’s Permissible
Exposure Limits (PELs) are applicable. For the general public, NOAA (20002)
reported that particulate concentrations in a smoke plume remain the only agent
of concern past 1 or 2mi downwind, with the gases created in a burn
dissipating to levels close to background. Public exposure to smoke particulate
from the burn is not expected to occur unless the smoke plume travels down to
ground level. Since the general public may include sensitive individuals, such as
the very young and very old, pregnant women, and people with pulmonary or
cardiovascular diseases, this population’s tolerance to particulates may be
significantly lower than that of the responders. There is little data concerning
the effect on humans of particulates from the 7z sit« burning of oil. Based on
chemical analysis of soot particulates and their physical behavior, the hazard is
expected to be similar to that of better-known particulates emissions that are
now regulated by the NAAQS. In 1997, the Special Monitoring of Applied
Response Technologies (SMART)? protocol was created, in part, to address the
particulates concerns and to better aid the Federal On-Scene Coordinator
(FOSC) in making decisions related to initiating, continuing, or terminating
sitn burning.

20 http:/ [ response.restoration.noaa.gov/ oilaids/ SMART/ SMART . htm!
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3.6. ALASKA REGION
3.6.1. Physical Environment

The coastal shoreline of Alaska measures about one-third of the total shoreline of the
United States and its possessions. Because of the Alaska region’s immense size, a range of
information primarily from the Gulf of Alaska (GOA) and Beaufort Sea will provide a
discussion about this region for the purpose of this Programmatic Environmental Impact
Statement (PEIS). Beginning south of the state, the body of water bordering the state’s
southern coastline and Canada’s west coast is the GOA. Traveling counterclockwise, these
far-reaching waters adjoin the Bering and Chukchi Seas; finally, the Beaufort Sea is located
along the north coast of Alaska (Figure 3.1-1). Each of these marine environments differs
through various surface currents and physical inputs from Alaskan rivers.

Three surface currents affect the GOA: Alaska Current, Alaska Stream, and Alaska
Coastal Current (Figure 3.6-1). The eastward-flowing Alaska Current in the northern
GOA flows into the southward-moving Alaska Stream. This stream then flows along the
Alaskan Peninsula. Closer to shore flows the Alaska Coastal Current. All three currents
characterize the circulation of the GOA. Speed and salinity vary between each of these
systems and depend on prevailing winds and seasonal fluctuations. Current speeds average
0.4 to 3.6 kt. Mean monthly sea-surface temperatures range from about 38°F in March to
about 57°F in August. Surface salinities range from a maximum of approximately 31 parts
per thousand (ppt) in late winter to a minimum of 25 ppt in August (EXXON VALDEZ
Oil Spill Trustee Council, 2002).

Figure 3.6-1
Major Currents of the Alaska Region
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The surface circulation of the Beaufort Sea is dominated by a clockwise gyre in the Arctic
basin. The prevailing current moves water and ice shoreward throughout most of the year,
with velocities ranging from 2 to 4 in/s. For 9 months of the year (typically from November
through July), marine waters are covered with ice. In late summer and fall, easterly and
offshore winds produce surface currents countering the prevailing Arctic gyre, which results
in a variable period of relatively ice-free waters (ADNR, 1999). Salinity and temperature in
the Beaufort Sea also depend on the change of seasons. Seawater temperatures are cold
throughout the year, ranging from 28° to 30°F in winter under the ice, to just above freezing
in the summer. The salinity in the Beaufort Sea varies both geographically and seasonally
from 28 to 32 ppt (ADNR, 1999).

3.6.1.1. Water Quality
Coastal

Alaska is a remote, sparsely populated landmass with little or no industrial
activity, which causes one to assume that the water quality should be near
pristine. However, turbidity, dissolved oxygen, trace metals, and hydrocarbons
are introduced into the marine environment through river runoff, glaciation,
coastal erosion, natural oil seeps, atmospheric deposition, mining activities, oil
and gas activities, and past oil spills. Anthropogenic impacts from concentrated
population areas include seafood processing, discharge, and municipal waste.
The U.S. Environmental Protection Agency (USEPA, 1998a) compiled an
assessment of 1 percent of Alaska’s estuarine waters in its 305(b) report. Of
these, most were classified as impaired for overall use. It should be noted that
this assessment reflects waters with known impairments. Efforts are underway
to assess other waters across the state.

Marine

The general water quality of offshore marine waters is pristine. There is, however,
some impact from major river inputs (sediments) that flow beyond coastal waters
and into offshore waters. Waste discharge from petroleum-producing platforms,
commercial fishing vessels, oil tankers, and cruise ships also contaminate marine
waters. For example, it was estimated that during a typical 7-day cruise,
1,109,523 gal of graywater was discharged into Alaskan coastal waters from 3,000
passengers and crewmembers (AMSEC LLC, 2000). Accidental oil spills normally
result from collisions and groundings of vessels. In 1999, there were 800 oil spills
in and around the coast of Alaska (USCG, 2000a).

3.6.1.2. Meteorology and Air Quality
Climate

The climate of Alaska is varied because of the large differences in latitude and
geography. Three semipermanent atmospheric pressure patterns largely affect the
climate over Alaska: Siberian High, Aleutian Low, and East Pacific High
(EXXON VVALDEZ Oil Spill Trustee Council, 2002). The Siberian High
influences the continental, arctic, polar air mass and is generally characterized by
average low annual temperatures and low precipitation. Maritime polar air masses
are influenced by two pressure patterns—Aleutian Low and East Pacific High.
The Aleutian Low creates moderate temperatures and moderate moisture; this
low-pressure system dominates control over much of Alaska’s weather in the
winter. The second pressure pattern influencing polar air mass is the East Pacific
High, which controls much of Alaska’s weather in the summer.
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Arctic coastal wind speeds of 30 to 50 kt are common during winter months.
The average wind speed is 10.6 kt at Barrow (ADNR, 1999). Winds along the
coastal areas of the GOA are strongly influenced by local topography. They
mostly blow parallel to nearby mountain ranges, with a prevalent wind direction
from the east averaging between 12 and 18 kt (MMS, 2001a).

Air Quality

Air quality is measured against National Ambient Air Quality Standards
(NAAQS), resulting from the Clean Air Act and its 1977 amendments (40 CFR
50.12), or it is measured against more restrictive adopted state standards. These
standards are designed to protect human health. The USEPA requires states to
report ambient air quality levels for six major pollutants: particulate matter (10
microns or larger [PM10]), sulfur dioxide, carbon monoxide, nitrogen dioxide,
lead, and ozone. NAAQS have been adopted by the state of Alaska. Appendix F,
Table F.1-1 summarizes federal ambient air standards in detail.

All coastal counties of the Alaska region are considered to be in compliance
with the NAAQS attainment levels for sulfur dioxide, nitrogen dioxide, lead,
and ozone. There were only a few counties that were not in compliance with the
remaining two pollutants: one county was not in compliance for carbon
monoxide, and two counties were not in compliance for particulate matter

(PM10) (USEPA, 2000a).

Alaska has the lowest air emissions of all states in the nation because there are
few industrial emission sources and, other than Anchorage or Fairbanks, no
sizable population centers. Primary emissions are associated with oil and gas
production, power generation, small refineries, paper mills, and mining. During
winter and spring, pollutants are transported across the Arctic Ocean from
industrial Europe and Asia to arctic Alaska (Rahn, 1982), causing a
phenomenon known as arctic haze. The haze has been thoroughly analyzed, and
it consists of sulfate (up to 90 percent), soot, and sometimes dust (AMAP,
1997). Concentrations of this aerosol haze are similar to those over large
portions of the continental United States. Despite this seasonal, long-distance
transport of pollutants into the Arctic, regional air quality is still far better than
specified by the NAAQS and by state standards (BLM, 1998).

3.6.2. Biological Environment®

3.6.2.1. Marine Mammals

The Alaska region is home to a diverse group of marine mammals living in both
arctic and subarctic environments throughout the coastline. All coasts north of
the Bering Strait are bordered by sea ice every winter, with pack ice often just
offshore every summer; marine mammals that occur here are rare or nonexistent
south of the Bering Sea (USCG, 2002). A vatiety of marine mammal species—
sixteen cetaceans (whales and porpoises), eight pinnipeds (seals and walruses), and
two fissipeds (sea otters)—are known to inhabit Alaskan waters. Polar bear, seal
and walrus also inhabit Alaska’s waters for at least part of the year (USCG, 2002).

21 Only nonendangered species will be included in Section 3.6.2, Biological Environment. Threatened, endangered, and
candidate species will be discussed separately in Section 3.6.3, Threatened, Endangered, or Candidate Species.
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Many of these species face unique pressure from human activities such as oil
exploration, subsistence hunting, and intense seasonal fisheries and are, therefore,
protected under the Marine Mammal Protection Act of 1972 as amended (Neff et
al,, 2001). Appendix F, Table F.6-1 lists fifteen recognized nonendangered marine
mammals in this region.

3.6.2.2. Marine and Coastal Birds

The Alaska region is an important breeding area for migratory waterfowl and
shorebird species. About 100 million seabirds reside in the marine waters of
Alaska during some time of the year. Conceivably half of this population is
composed of fifty species of nonbreeding residents, visitors, and breeding
species that use marine habitats only seasonally (Hatch and Piatt, 1995).
Another thirty species include 40 to 60 million birds that breed in Alaska and
spend most of their lives in U.S. territorial waters (Hatch and Piatt, 1995).
Alaskan populations account for more than 95 percent of the breeding seabirds
in the continental United States; eight species nest nowhere else in North
America (Hatch and Piatt, 1995). These birds populate the offshore waters,
coastal shores, and wetlands of the Alaska Region. Many species are strongly
pelagic and are, therefore, rarely seen from shore. The remaining species are
found within coastal and inshore habitats.

The presence of five Western Hemisphere Shorebird Reserve Network
(WHSRN) sites, one Ramsar site, and eight National Wildlife Refuges in the
Alaska region indicates that large numbers of shorebirds (WHSRN sites) and
wetland birds (Ramsar site) concentrate in the area during migration and/or
nesting and wintering. The WHSRN maintains a network of monitoring sites
comprising critical habitat for shorebird species. These sites are categorized as
hemispheric, with an annual count of 500,000 shorebirds or 30 percent of a
species flyway population; international, with an annual count of 100,000
shorebirds or 10 percent of a species flyway population; and regional, with an
annual count of 20,000 shorebirds or 5 percent of a species flyway population.
The five WHSRN sites along the Alaska coastline consist of one hemispheric,
one international, and three regional sites (WHSRN, 2004). The Ramsar
Convention designates Ramsar sites as wetlands of international importance.
These wetlands are selected based on criteria such as supporting 20,000 or more
waterbirds and regularly supporting 1 percent of the individuals in a population
of one species or subspecies of waterbird (Wetlands International, 2004). The
National Wildlife Refuge sites are established under the National Wildlife
Refuge System Improvement Act of 1997 with the aim of protecting wildlife
and preserving biological diversity (USFWS, 2004).

For the purpose of this PEIS, marine and coastal birds are categorized into five
major groups, as detailed in Appendix F, Table F.6-2: seabirds, shorebirds,
wading and marsh birds, waterfowl, and raptors.
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3.6.2.3. Plankton and Fish
Plankton

Plankton are organisms that float at or near the surface of marine waters and are
unable to swim against tides, winds, or currents. Plankton species, which
represent nearly all major aquatic phyla, can be roughly classified as
phytoplankton (microscopic plant life), zooplankton (microscopic animals), and
ichthyoplankton (fish eggs and larvae). In the GOA, dramatic differences are
observed between pelagic communities in the deep ocean and those communities
in shelf, coastal, and inside waters (sounds, fjords, and estuaries). Specifica