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Chapter 4: Environmental Consequences — Chukchi Sea

4.5. Effects Assessments for Chukchi Sea Sales 212 and 221.

45.1. Alternative 1, Chukchi Sea No Lease Sale.

Under this alternative (no-action alternative), a proposed Chukchi Sea OCS lease sale, as scheduled in the
2007-2012 5-Year Program, would not be approved.

The cumulative effects analyses below evaluate the past, present, and reasonably foreseeable activities to
environmental and sociocultural resources in the Beaufort Sea areas, without any of the proposed actions
or alternatives. The analysis includes effects from Federal, State, and local activities, both offshore and
onshore activities and both oil and gas-related and non-oil and gas related. The cumulative analysis
includes consideration of the influence of dynamic climate and anticipated change in the environment.
The effects are addressed quantitatively to the degree possible, using known types, levels, and trends of
both oil and gas activities and non-oil and gas activities. Impacts that cannot be estimated quantitatively
are described qualitatively.

The analysis below does not include the incremental effects of any of the alternatives, and so presents the
cumulative effects that are reasonably likely to occur whether or not a lease sale analyzed in this EIS is
held. In the cumulative analyses under the action alternatives (Alternatives 2-6), the incremental effects
of the each alternative are evaluated. The potential difference in anticipated level of cumulative effects to
environmental resources under each action alternative is then compared to anticipated level of effects in
the cumulative analysis below.

4.5.1.1. Water Quality.

Water quality in the Chukchi Sea will be impacted by a number of ongoing and future activities and
events, regardless of any decisions made about proposed Chukchi Sea Sales 212 and 221. This section
describes the impacts of reasonably foreseeable future events such as those detailed in Section 4.2,
including: construction activities on the coast, activities associated with the Red Dog Mine, pollution,
climate change, and offshore operations resulting from Chukchi Sea Sale 193.

The impact levels used throughout this analysis are based on the four-level classification scheme for
biological and physical resources outlined in the Cape Wind Energy Project Draft EIS (USDOI, MMS,
2008a). These four impact levels are defined as follows:

o Negligible - No measurable impacts.

e Minor - Most impacts to the affected resource could be avoided with proper mitigation, or if
impacts occur, the affected resource would recover completely without any mitigation once the
impacting agent is eliminated.

e Moderate - Impacts to the affected resource are unavoidable; the viability of the affected
resource is not threatened although some impacts may be irreversible; or the affected resource
would recover completely if proper mitigation is applied during the life of the proposed action or
proper remedial action is taken once the impacting agent is eliminated.

e Major - Impacts to the affected resource are unavoidable; the viability of the affected resource
may be threatened; and the affected resource would not fully recover even if proper mitigation is
applied during the life of the proposed action or remedial action is taken once the impacting agent
is eliminated.

Coastal construction and community development projects can cause adverse effects on water quality.

The vegetation typically is cleared from an area in preparation for construction, leading to greater erosion
and runoff from the site. Increased amounts of contaminants such as particulate matter, heavy metals,
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petroleum products, and chemicals are then transported to local streams, estuaries, and bays. Dredging
operations to provide gravel for construction projects or to create trenches for pipelines also have
detrimental effects on water quality. Dredging disturbs the seafloor, increasing suspended sediment in the
water column. The amount of turbidity and size of the plumes would depend on a number of factors,
including season and sediment-grain size. The impacts of these activities would be minor, local, and
temporary.

Pollution from coastal communities and transportation activities also impacts water quality in the Chukchi
Sea. Runoff and disposal of municipal waste can result in increased levels of suspended solids and other
pollutants in the water column. These activities could have minor effects in localized areas, but regional
effects will be negligible due to dilution.

Vessel traffic contributes to the degradation of water quality through oily discharges, dumping of bilge
water, treated sanitary and other wastes, and the leaching of contaminants from antifouling paints, as well
as possible increases in turbidity in some areas. Since 1973, discharges incidental to the normal operation
of vessels have been excluded from NPDES permitting requirements. A recent court order has revoked
40 CFR § 122.3(a), the regulation excluding these discharges, effective December 19, 2008. Current U.S.
Coast Guard regulations related to pollution prevention and discharges for vessels carrying oil, noxious
liquid substances, garbage, municipal or commercial waste, and ballast water are found at 33 CFR § 151.

Activities associated with the Red Dog Mine, located approximately 80 km (50 mi) inland, also contribute
contaminants to the Chukchi Sea. Red Dog Mine is the largest zinc mine in the world, producing more
than one million tons of zinc and lead concentrates annually using conventional open-pit mining, milling,
and flotation technologies. Concentrates are shipped to port facilities on the Chukchi Sea, where they are
stored before being exported to world markets (ADNR, 2008).

Water quality in the vicinity of the port facility is affected by metals released through spillage of ore
concentrates and windblown fugitive dust. Discharges from the Red Dog Port Site are authorized under
NPDES permit AK-004064-9 (EPA, 2006a). The permitted discharges include those from sewage
treatment and desalinization, concentrate storage building drainage, and industrial storm water. Dust and
permitted discharges from the mine site can also be carried to the Chukchi Sea by local rivers

and streams.

Airborne pollutants deposited directly on the sea surface or deposited on land and carried to the ocean
through runoff can further reduce water quality. Contaminants of interest, which can be transported over
very long distances, include: nitrogen and sulfur compounds; persistent organic pollutants (POPs), such as
pesticides, polychlorinated biphenyls (PCBs), and PAHs; and trace metals including chromium, arsenic,
cadmium, mercury, selenium, copper, zinc, vanadium, and barium (AMAP, 1997; Hanson, 2003).

These contaminants are of particular concern in the Arctic because of the colder temperatures, which
allow them to persist in the environment and resist degradation. Although the atmospheric deposition
rates of these pollutants in the Arctic is quite low (Gubala et al., 1995), even very low concentrations can
cause serious impacts on biological resources because they accumulate in the tissues of organisms and
become magnified as they move through the food chain. Spies et al. (2003) found evidence of
bioaccumulation of these contaminants in five species of fish in the Beaufort Sea. The effects of
atmospheric deposition of pollutants on water quality are minor, though impacts on biological resources
could be more severe.

As noted in Section 3.2.5.2, water quality can be affected by climate change mechanisms such as loss of

sea ice and changing weather patterns. In addition, climate change can lead to altered water chemistry,
including acidification and reduced levels of dissolved oxygen. Increased vessel traffic is also a likely
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consequence of the loss of sea ice and extended period of open water. Because the magnitudes of the
changes in climate are not well known, the severity and extent of the effects on water quality cannot be
fully predicted, though the water quality changes would be expected to lead to severe impacts on
biological resources. A comprehensive discussion of the effects of climate change is beyond the scope of
this document, but water quality would be expected to completely recover if the climate change were
reversed.

Previous activities related to oil and gas exploration in the Chukchi Sea have been limited to a few
exploratory drilling operations during the early 1990s. Further exploration activities are expected to
occur as a result of Chukchi Sea Sale 193, however. The potential impacts on water quality of these
operations have been described in the Chukchi Sea Sale 193 EIS (USDOI, MMS, 2007d) and the 2007-
2012 5-Year Leasing Program Final EIS (USDOI, MMS, 2007c). These assessments concluded that
permitted activities would have minor effects on local water quality, and negligible effects on regional
water quality. Increases in turbidity from permitted construction and dredging activities would be
temporary, but the effects of permitted discharges would last over the life of the fields. The adverse
effects from most oil spills also would be local and temporary, but frequent small spills could result in
local, chronic contamination.

Under Section 402 of the CWA, the EPA or authorized States can issue permits for pollutant discharges,
or they can refuse to issue such permits if the discharge would create conditions that violate the water-
quality standards developed under Section 303 (33 U.S.C. § 1313) of the CWA. The CWA, Section 403
(33 U.S.C. § 1343), also states that no NPDES permit shall be issued for a discharge into marine waters
except in compliance with established guidelines.

The general NPDES permit AKG280000 (EPA, 2006b) for the offshore areas of Alaska located in the
Beaufort Sea, Chukchi Sea, Hope Basin, and Norton Basin authorizes discharges from oil and gas
exploration facilities. The Arctic general permit restricts the seasons of operation, discharge depths and
areas of operation, and has monitoring requirements and other conditions. This permit does not apply to
development and production facilities, which require individual permits. There are no individual NPDES
permits for offshore oil and gas facilities in the Beaufort Sea currently in effect as of October 2008.

Applicable ambient-water quality standards for marine waters of the State of Alaska are (1) total aqueous
hydrocarbons in the water column may not exceed 15 pg /L (15 parts per billion [ppb]); (2) total aromatic
hydrocarbons in the water column may not exceed 10 ug /L (10 ppb) and (3) surface waters and adjoining
shorelines must be virtually free from floating oil, film, sheen, or discoloration (ADEC, 2008). The State
of Alaska criterion of a maximum of 15 ppb of total aqueous hydrocarbons in marine waters—about 15
times background concentrations—provides the readiest comparison and is used in this discussion of
water quality. This analysis considers 15 ppb to be a chronic criterion and 1,500 ppb—a hundredfold
higher level—to be an acute criterion. Hydrocarbons from a large oil spill could exceed the 1,500 ppb
acute toxic criterion during the first day of a spill and the 15 ppb chronic criterion for up to a month in an
area the size of a small bay.

Conclusion. The level of impact from the combined effects of reasonably foreseeable activities and
climate change on water quality in the Chukchi Sea would be minor to moderate.

4.5.1.2. Air Quality.

This section describes impacts that would still occur if the proposed Chukchi Sea Sales 212 and 221 were
not held. Air emissions would result from power generation, home heating, motor vehicles, aircraft, and
vessels. These emissions have only a very small effect on ambient air quality. On the whole, these
activities are not expected to change significantly in the future. There likely would be an increase in
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vessel activity due to a decrease in sea ice resulting from climate change, but the more stringent standards
on marine engines being implemented by EPA should mitigate any potential increases in emissions.

There are no significant industrial emission sources in the Chukchi Sea area. The nearest large source of
air emissions is from oil-production activities in the Alpine and Kuparuk units on the North Slope and the
Red Dog Mine about 50 mi from the village of Noatuk and about 55 mi inland from the Chukchi Sea.
These emissions have a negligible impact on air quality around the Chukchi Sea. New oil development
may result from future State leases and Federal lease sales in the National Petroleum Reserve-Alaska
(NPR-A). Should any natural gas production occur in the future, there may be air emissions from any
related gas processing. Any impacts to Chukchi Sea air quality would be negligible. Any development
on potential State leases around the Chukchi Sea area would result in local increases in concentrations of
NO,, SO,, PM;y, PM, 5, and CO. There also would be local sources of gaseous emissions and fugitive
dust from construction and maintenance activities associated with both existing and new facilities. Any
major emission sources (>250 tons per year) would be subject to the PSD incremental limits for NO,, SO,
and PM,o. Air quality impacts would be minor.

Major new emission sources (with potential emissions >250 tons per year) are required to meet the PSD
Class II incremental limits for NO,, SO, and PM;y. Modeling studies of proposed OCS production
facilities in the Beaufort Sea show that concentrations of NO,, SO,, and PM,, are within the PSD
incremental limits and the NAAQS with the highest concentrations of NO,, SO,, and PM,, occurring
within about 200 m of the facility and considerably reduced values at distances greater than 1 km
(USDOI, MMS, 2001c). Therefore, there would be little cumulative interaction between facilities that are
spaced some distance apart.

Small accidental oil spills on land or on the water would cause small, localized increases in
concentrations of VOC due to evaporation of the spill. Most of the emissions would be expected to occur
within a few hours of the spill and decrease drastically after that period. Large spills would result in
emissions over a large area and a longer period of time. A discussion of the effects of oil spills on air
quality is presented in Section 4.2.2.15.2.2.

In situ burning of an oil spill would result in a visible plume and a localized increase in PM; 5
concentrations. Studies of in situ burn experiments have shown that air quality impacts are localized and
short lived, and that pollutant concentrations do not pose a health hazard to persons in the vicinity.

Conclusion. Routine emissions from ongoing and future activities without the proposed Chukchi Sea
lease sales would result in ambient air quality levels that are within applicable standards. Air quality
would not change significantly from existing levels. Air quality impacts would be minor. Air quality
impacts from oil spills would be localized and of short duration.

4.5.1.3. Lower Trophic-Level Organisms.

No action on proposed Sales 212 and/or 221 means that the level of effect would be related primarily to
mitigated operations on previous leases and climate change. The effects of previous Chukchi exploration
on lower trophic-level organisms were assessed previously in the EIS for Chukchi Lease Sale 193
(USDOI, MMS, 2007d), and the seismic-survey PEA (USDOI, MMS, 2006a). Sale 193 included
Stipulation No. 3, Transportation of Hydrocarbons, which explained that MMS preferred transportation of
produced oil by pipelines rather than tankers/barges. The level of effect on lower trophic-level organisms
of no action on Chukchi Sea Lease Sales 212 and/or 221 would be similar to that described in the Sale

193 assessment and Section 3.3.1.
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As explained in the Sale 193 EIS, there have been only a few exploratory drilling operations in the
Chukchi Sea. During the early 1990s five wells were drilled, but there have been no commercial
discoveries and no pipelines have been buried. Changes in the Chukchi and Northern Bering benthic
communities have been measured (Grebmeier et al., 2006), but the authors did not relate the changes to
the previous exploratory drilling or discharges of drilling fluids. Instead, they related the changes to
broad-scale changes in the ice cover and climate, as summarized in Sections 3.2.4.3 and 3.3.1.2.

The Sale 193 EIS also explained that the disturbance effect of 14 anticipated exploratory wells probably
would be low, unless the wells were located near any special biological communities; regardless, MMS
would review further any installation proposals and could require surveys. Exploratory discharges during
summer probably would lead to low effects at deep offshore locations, and to slightly greater local effects
in the shallower nearshore portions of Sale 193 Alternative . Water circulation under the winter ice
cover is relatively slow, so we assume that produced water would be reinjected; regardless, the local
effects of produced-water discharge for the life of the field probably would be moderate, but any such
discharge proposals would be reviewed in detail by MMS and EPA.

The Sale 193 EIS explained further that we assume an extensive system of buried pipelines would radiate
from a central production platform, and that a single pipeline would extend to shore. This pipeline
installation probably would disturb 1,000-2,000 acres of typical benthic organisms that would slowly
recolonize the area within a decade, leading overall to a major level of effect. The disturbance effects
would be assessed and probably monitored by the pipeline company, MMS, and/or the U.S. Army Corps
of Engineers. The effects of an alternative to production pipelines—the transportation of produced oil in
vessels—would pose a much greater spill risk to the coast near Cape Lisburne and Point Hope. The
OSRA model estimated a 40% chance of one or more large spills >1,000 bbl occurring over the 25-year
production life of Sale 193 Alternative I, but only 1% chance of one or more large spills occurring and
contacting the U.S. Chukchi coastline within 3 days over the production life of Sale 193 Alternative I. If
a large oil spill did contact this coastline, the oil probably would persist in a few of the tidal and subtidal
sediments for a couple of decades, leading to a local but moderate effect on the few intertidal lower
trophic-level organisms. The chance of one or more large spills contacting the U.S. Chukchi coastline
increased to 6% within 30 days over the production life of Sale 193 Alternative I, demonstrating the
advantages of requirements for rapid response capability.

During the abandonment phase, we assumed that the extensive pipeline system would be cleaned,
plugged, and abandoned in place, at which time it would become a public responsibility. However, bond
requirements could be increased for Chukchi developers, making the bond size commensurate with the
estimated financial obligations associated with the careful construction and abandonment of pipelines.
The Sale 193 EIS concluded that the effect on lower trophic-level organisms with standard mitigation
would be local but moderate, and the level with proposed requirements for rapid spill-response capability
would be minor. As explained above, the effect of no action on Chukchi Sea Lease Sales 212 and/or 221
would be similar, but altered slightly by ongoing changes in climate and Chukchi lower trophic-level
organisms (see Section 3.3.1).

45.1.4. Fish Resources.

Summary. If these lease sales were not held, there would be no direct or indirect impacts to fish
resources. Existing impacts to fish resources from underwater noise and habitat loss are anticipated to
continue at no more than a minor level of effect. Existing Federal leases in the project area would
continue to be explored with seismic surveys and possibly exploratory drilling, as well as other ancillary
activities. Oil resources could be developed, although this is considered speculative. Spills, particularly
in nearshore areas or at river crossings, pose a risk to fish resources. Oil spills from marine vessels are
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considered high effect, low likelihood events. Transfer of bulk fuel to coastal communities poses the
greatest risk of a large noncrude oil spill in the marine environment.

The changing climate could positively or negatively affect the distribution or abundance of numerous
marine and freshwater species. Continuing climate change will lead to the loss or alteration of habitats
important to fish resources and to changes in biological communities. Changes in the physical
environment also may serve to promote increased vessel traffic in the Arctic, especially in the form of
tourism or cargo shipping, thereby increasing the chance of vessel accidents, groundings, and spills.

The cumulative effects under this alternative are anticipated to be no greater than the levels of cumulative
effect as determined in Section 4.4.1.4.3.2 for the Beaufort Sea (but as applied to the Chukchi Sea).
These cumulative effects are likely reduced compared to the Beaufort Sea, because no oil and gas
exploration or development is anticipated in State of Alaska waters of the Chukchi Sea in the reasonably
foreseeable future. Alternative 1 is anticipated to result in a minor cumulative level of effect on fish
resources in the Chukchi Sea, with the exception of climate change, which could have a major level of
effect on fish resources.

In the following analysis, we determined the anticipated effects to fish resources from a variety of
existing impact-producing factors (Section 4.4.1.4.1). This analysis considered relevant mitigation
measures (Section 4.4.1.4.2) that would avoid or minimize these impacts. The anticipated effects under
Alternative 1 are separated into direct and indirect effects (Section 4.5.1.4.3.1) and cumulative effects
(Section 4.5.1.4.3.2).

4.5.1.4.1. Potential Effects to Fish Resources. The potential effects from a variety of existing
sources on fish resources are the same as those described in Section 4.4.1.4.1.

4.5.1.4.2. Mitigation Measures. Standard lease stipulations and Information to Lessee (ITL) clauses
from previous Beaufort Sea and Chukchi Sea lease sales would be part of the mitigation measures used to
help protect sensitive biological resources during permitted seismic activities and exploration and drilling
operations in the Chukchi Sea.

4.5.1.4.3. Anticipated Effects Under Alternative 1. This section describes the direct and indirect
effects on fish resources resulting from this alternative (which is taking no action) and adding these
incremental effects to other past, present, and reasonably foreseeable future actions to determine the
cumulative effects under this alternative. Past and present actions affecting fish resources are described in
Section 3.3.2. Reasonably foreseeable future actions are described in Section 4.2. Relevant mitigation
measures are considered in determining the anticipated effects under this alternative.

4.5.1.4.3.1. Direct and Indirect Effects Under Alternative 1. There would be no direct or
indirect impacts to fish resources in the project area if Lease Sales 212 or 221 were not held.

45.1.4.3.2. Cumulative Effects Under Alternative 1.

Summary. Existing impacts to fish resources from underwater noise and habitat loss are anticipated to
continue at no more than a minor level of effect. Existing Federal leases in the project area would
continue to be explored with seismic surveys and possibly exploratory drilling, as well as other ancillary
activities. Oil resources could be developed, although this is considered speculative. Spills, particularly
in nearshore areas or at river crossings, pose a risk to fish resources. Oil spills from marine vessels are
considered high effect, low likelihood events. Transfer of bulk fuel to coastal communities poses the
greatest risk of a large noncrude oil spill in the marine environment.
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The changing climate could positively or negatively affect the distribution or abundance of numerous
marine and freshwater species. Continuing climate change will lead to the loss or alteration of habitats
important to fish resources and to changes in biological communities. Changes in the physical
environment also may serve to promote increased vessel traffic in the Arctic, especially in the form of
tourism or cargo shipping, thereby increasing the chance of vessel accidents, groundings, and spills.

The cumulative effects under this alternative are anticipated to be no greater than the levels of cumulative
effect as determined in Section 4.4.1.4.3.2 for the Beaufort Sea (but as applied to the Chukchi Sea).
These cumulative effects likely are reduced compared to the Beaufort Sea, because no oil and gas
exploration or development is anticipated in State of Alaska waters of the Chukchi Sea in the reasonably
foreseeable future. Alternative 1 is anticipated to result in a minor cumulative level of effect on fish
resources in the Chukchi Sea, with the exception of climate change, which could have a major level of
effect on fish resources.

45.1.4.3.2.1. Anticipated Level of Effect from Seismic Surveys. Seismic surveys are used to
locate and delineate potential oil and gas resources. Under this alternative, seismic-survey activity in the
Chukchi Sea likely would be reduced, but not eliminated, as ongoing efforts to delineate oil and gas
potential on existing leases in the Chukchi Sea would continue. The anticipated adverse effects to those
waters and substrates necessary to fish for spawning, breeding, feeding, or growth to maturity in the
Chukchi Sea would be primarily from temporary displacement by noise or physical disturbances to the
seafloor from anchor and cable deployment and retrieval. No more than a minor level of adverse effect to
fish resources in the Chukchi Sea is anticipated.

A review of the available science and management literature shows that, at present, there are no empirical
data to document potential impacts to fish resources that would result in indirect population-level effects
to fish. The MMS concludes that seismic surveys, with standard mitigation measures imposed, are
expected to result in no more than a minor level of effect on fish resources.

4.5.1.4.3.2.2. Anticipated Level of Effect from Exploration and Development. Potential
effects to fish resources from exploration and development activities are described in Section 4.4.1.4.1.
Numerous Federal leases have been issued from a previous sale, and ongoing oil and gas exploration
activity in the Chukchi Sea would continue. These ongoing exploration activities may include generation
of underwater noise and discharges of produced water and wastes from drilling operations. The present
trend towards using disposal wells instead of discharges into the marine environment would help to
reduce any adverse effects of these discharges on EFH. Future development and production of oil or gas
resources on the Chukchi Sea OCS is considered speculative.

Continued development of coastal community facilities (e.g., roads, airports, public facilities) have the
potential to destroy wetlands that support fish habitats or adversely affect ponds and lakes that support
fish and fish habitats. Some of these activities are described in Sections 4.4.1.4 and 4.4.1.5. While
perhaps fewer along the Chukchi coast compared to the Beaufort coast, these development activities
likely would have greater effects on fish resources than ongoing exploration activities. Together these
activities are anticipated to have no more than a minor level of effect on fish resources.

As existing leases are explored, exploration wells would result in a direct loss of seafloor habitats at the
placement sites. However, these sites are relatively small compared to the amount of similar habitats
available to fish in the marine environment. Affected habitats would begin to be repopulated once the
disturbance ceased. A minor level of effect on fish resources is anticipated.

In the remote chance that development and production is proposed from these existing leases, effects from
production wells may be similar as those from exploration wells, but such effects would remain for the
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duration of the production period. Trenching and pipelaying would take place during the open-water
season or during winter, when landfast ice has stabilized. Offshore pipelines would be trenched as a
protective measure against damage by ice in all water depths <165 ft (50 m). This trenching would create
turbidity around the trenching site that, depending on the nature of the substrate, remains suspended for
short amounts of time or be moved offsite into other areas. At a coastal landfall, the pipeline likely would
be elevated on a short gravel causeway protect it against shoreline erosion. The specific locations of these
facilities are unknown, but would be evaluated under a subsequent NEPA document in an effort to
minimize any adverse fish habitat loss or degradation.

4.5.1.4.3.2.3. Anticipated Level of Effect from Petroleum Spills. The potential effects of
petroleum spills on fish resources, including salmon, are described in Section 4.4.1.4.1.5. While spills
can occur on land or in the marine environment, spills in the Arctic that occur in or reach the nearshore
marine and estuarine environments have the greatest potential to affect fish resources. According to oil-
spill records, most accidental spills in Alaska happen in harbors or during groundings; consequently,
spills from vessels on the high seas should be an infrequent occurrence. Particular concern has been
expressed over increases in tourism and shipping traffic between the Bering Sea and the North Atlantic,
especially from vessels or crews unaccustomed or ill-prepared to traverse these remote and dangerous
areas. Vessels traversing the Chukchi and Beaufort seas during period of ice are more prone to an
accident. The ADEC (2007) reports that the highest probability of spills of noncrude products occurs
during the transfer of bulk fuel at remote North Slope communities. As these would be accidental, illegal
events, they cannot be predicted and are anticipated to have a negligible level of effect on fish resources.

Other sources of petroleum spills include a well blowout or other oil spills/toxics contamination from oil
and gas exploration, but these are modeled as having a low percent chance of occurring (Appendic A,
Section 1.1.4), and it is improbable that a major level of adverse effect to fish resources from these
activities would occur.

Although leases have been issued and exploration efforts are ongoing, future development of oil or gas
resources on the Chukchi Sea OCS remains speculative. If development and production from prior lease
sales were to occur, we assume that a pipeline would carry products to pre-existing infrastructure for
transport to processing facilities. While any spill in the marine environment by definition would contact a
fish resource, the potential for spills from pipelines or offshore production facilities to contact nearshore
fish habitats is greatest during the open-water season. The Sale 193 final EIS (USDOI, MMS, 2007d)
contains an assessment of how a large spill could affect fish resources. Due to small changes in the
location and size of the new lease-sale area and environmental resource areas, this assessment has been
updated for the Proposed Action in Section 4.5.2.4.3.1.3.

In the unlikely event of an offshore oil spill occurring and contacting nearshore fish habitats, some fish
may be harmed or killed through direct contact or by ingestion of oiled prey. However, lethal effects on
fish from oil spills are seldom observed outside of the laboratory environment. For this reason, relatively
small oil spills are likely to have mostly sublethal effects on the affected marine and anadromous fish.
Recovery of fish habitats following a spill would depend on the type of oil spilled, the size of the spill,
and its persistence in the environment. Fish resources are anticipated to experience a negligible to major
level of adverse effect, because recovery could take anywhere from a few days from a small spill to many
years in the case of a large crude oil spill. A major level of effect to fish habitats would not necessarily
result in a commensurate effect to fish populations.

Small operational oil or fuel spills are unlikely to contact fish resources. Proper use of oil-spill-cleanup

procedures are likely to have a minor level of effect on fish habitats and should help to hasten recovery of
EFH to prespill conditions. A spill from MMS-authorized activity would be an accidental, illegal event
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that cannot be predicted and, based on industry spill history, is anticipated to have a negligible level of
effect on fish resources.

4.5.1.4.3.2.4. Anticipated Level of Effect from Changes in the Physical Environment.
Potential effects to fish resources from climate change (Section 4.4.1.4.1.6) are linked to effects to fish
habitats resulting from climate change. Changes in ocean temperature and chemistry would affect
primary and secondary productivity and would lead to shifts in the distribution and abundance of multiple
fish species, including salmon. Physical and chemical changes to fish habitats could be relatively easy to
measure and quantify over time. However, associated detrimental or beneficial changes to fish resources
in the Chukchi Sea would be difficult to quantify because of limited information on the status of many
marine and freshwater species in the Arctic. Changes in diversity, distribution, or abundance may not
become evident for many years. The no-action alternative would have no effect on the rate and degree of
climate change being experienced in the Beaufort and Chukchi seas. Anthropogenic influences to climate
change resulting from hydrocarbon consumption would remain unchanged; only the source of the
hydrocarbons would change. Climate change is anticipated to have a major level of effect on fish and fish
habitats.

Continued exploration for oil and gas resources on previously issued leases in the Chukchi Sea is not
anticipated to have direct effects on climate change. While successful development and production of
these particular leases is speculative, the worldwide trends in demand, production, and consumption of
hydrocarbons also are expected to continue. Therefore, any anthropogenic influences on greenhouse gas
emissions caused by oil and gas development are expected to continue, regardless of whether
development occurs in the Arctic or elsewhere in the world.

45.1.5. Essential Fish Habitat.

Summary. If these lease sales were not held, there would be no direct or indirect impacts to EFH.
Existing impacts to EFH from underwater noise and habitat loss are anticipated to continue at no more
than a minor level of effect. Existing Federal leases in the project area would continue to be explored
with seismic surveys and possibly exploratory drilling, as well as other ancillary activities. Oil resources
could be developed, although this is considered speculative. Spills, particularly in nearshore areas or at
river crossings, pose a risk to EFH. Oil spills from marine vessels are considered high effect, low
likelihood events. Transfer of bulk fuel to coastal communities poses the greatest risk of a large noncrude
oil spill in the marine environment.

The changing climate could positively or negatively affect the distribution or abundance of numerous
marine and freshwater species. Continuing climate change will lead to the loss or alteration of habitats
important to fish resources and to changes in biological communities. Changes in the physical
environment also may serve to promote increased vessel traffic in the Arctic, especially in the form of
tourism or cargo shipping, thereby increasing the chance of vessel accidents, groundings, and spills.

The cumulative effects for this alternative are anticipated to be no greater than the levels of cumulative
effect as determined in Section 4.4.1.5.3.2 for the Beaufort Sea (but as applied to the Chukchi Sea).
These cumulative effects are likely reduced compared to the Beaufort Sea because no oil and gas
exploration or development is anticipated in State of Alaska waters of the Chukchi Sea in the reasonably
foreseeable future. Alternative 1 will have no effect on the rate or degree of climate change. Alternative 1
is anticipated to result in a minor cumulative level of effect on EFH in the Chukchi Sea, with the
exception of climate change, which could have a major level of effect on EFH.
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As described in Section 3.3.3, large coastal and marine portions within or adjacent to the proposed
Chukchi Sea lease sale area have been described as EFH for five species of Pacific salmon occurring in
Alaska. Pacific salmon EFH along the Chukchi Sea coast also includes those freshwater streams, lakes,
ponds, wetlands, and other waterbodies currently or historically accessible to salmon.

The following analysis describes the potential effects from a variety of existing sources to EFH. Next,
mitigation measures that would avoid or minimize some of these impacts are described. The resultant
anticipated effects are then used to determine the effects of this alternative on EFH.

4.5.1.5.1. Potential Effects to Essential Fish Habitat. The potential effects from a variety of
existing sources on fish resources are the same as those described in Section 4.4.1.4.1.

4.5.1.5.2. Mitigation Measures. Mitigation measures would be the same as those identified in
Section 4.5.1.4.2.

4.5.1.5.3. Anticipated Effects Under Alternative 1. Past and present actions are described in
Section 3.3.3. Reasonably foreseeable future actions are described in Section 4.2. The mitigation
measures (described in Section 4.5.1.5.2) are considered in determining the anticipated effects from this
alternative. The anticipated effects under this alternative are divided into direct and indirect effects
(Section 4.5.1.5.3.1) and cumulative effects (Section 4.5.1.5.3.2).

4.5.1.5.3.1. Direct and Indirect Effects Under Alternative 1. There would be no direct or
indirect effects to EFH in the project area from Lease Sales 212 and 221 if the lease sales were not held.

45.1.5.3.2. Cumulative Effects Under Alternative 1.

Summary. Marine and coastal areas of the North Slope commonly are perceived to be pristine
environments, yet there are number of past actions, ongoing activities, and potential sources of harmful
effects to EFH. Under the no-action alternative, there would be a number of activities and anticipated
environmental changes that would likely result in a minor level of adverse effect to EFH and fish
resources in the project area well into the future. Climate change, for example, may serve to promote
increased vessel traffic in the Arctic, especially in the form of tourism or cargo shipping, thereby
increasing the risk of vessel accidents, groundings, and spills. Spills, particularly in nearshore areas or at
river crossings, pose a risk to EFH. Transfer of bulk fuel to coastal communities poses the greatest risk of
a large noncrude oil spill in the marine environment. Additionally, existing leases in the project area
would continue to be explored. Seismic surveys, exploratory drilling, and other ancillary activities would
continue. Continuing climate change would lead to a major level of effect to EFH, including the loss or
alteration of EFH and other changes in biological communities. The changing climate could affect the
current distribution or abundance of Pacific salmon and their prey. Adult salmon may become more
common in arctic waters, and straying salmon may colonize new spawning locations.

This section describes the anticipated effects on EFH resulting from the incremental impact of the action
(which for this alternative is taking no action) and adding it to other past, present, and reasonably
foreseeable future actions, regardless of what agency or person undertakes such other actions.

4.5.1.5.3.2.1. Anticipated Level of Effect from Seismic Surveys. Seismic surveys are used to
locate and delineate potential oil and gas resources. Under this alternative, seismic survey activity in the
Chukchi Sea likely would be reduced, but not eliminated, as ongoing efforts to delineate oil and gas
potential on existing leases in the Chukchi Sea would continue. Anticipated adverse effects to those
waters and substrates necessary to fish for spawning, breeding, feeding, or growth to maturity in the
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Chukchi Sea would be primarily from temporary displacement by noise or physical disturbances to the
sea floor from anchor and cable deployment and retrieval. No more than a minor level of adverse effect
to EFH in the Chukchi Sea is anticipated.

A review of the available science and management literature shows that, at present, there are no empirical
data to document potential impacts to EFH that would result in indirect population-level effects to fish.
The MMS concludes that seismic surveys, with mitigation measures imposed, are expected to result in no
more than a minor level of effect to EFH.

4.5.1.5.3.2.2. Anticipated Level of Effect from Exploration and Development. The potential
effects to EFH from exploration and development activities are described in Section 4.4.1.5.1.2.
Numerous Federal leases have been issued from a previous sale, and ongoing oil and gas exploration
activity in the Chukchi Sea would continue. These ongoing exploration activities may include generation
of underwater noise and discharges of produced water and wastes from drilling operations. The present
trend towards using disposal wells instead of discharges into the marine environment would help to
reduce any adverse effects of these discharges on EFH. Future development and production of oil or gas
resources on the Chukchi Sea OCS is considered speculative.

Continued development of coastal community facilities (e.g., roads, airports, public facilities) have the
potential to destroy wetlands that support fish habitats or adversely affect ponds and lakes that support
fish and fish habitats. Some of these activities are described in Sections 4.4.1.4 and 4.4.1.5. While
perhaps fewer along the Chukchi coast compared to the Beaufort coast, these development activities
likely would have greater effects on EFH than ongoing exploration activities. Together these activities
have no more than a minor level of effect on EFH.

As previously issued leases are explored, exploration wells would result in a direct loss of seafloor
habitats at the placement sites. However, these sites are relatively small compared to the amount of
similar habitats available to fish in the marine environment. A minor level of effect to EFH is anticipated.
Affected habitats would begin to be repopulated once the disturbance ceased.

In the remote chance that development and production is proposed from these existing leases, effects from
production wells may be similar as those from exploration wells, but such effects would remain for the
duration of the production period. Trenching and pipelaying would take place during the open-water
season or during winter, when landfast ice has stabilized. Offshore pipelines would be trenched as a
protective measure against damage by ice in all water depths <165 ft (50 m). This trenching would create
turbidity around the trenching site that, depending on the nature of the substrate, remains suspended for
short amounts of time or be moved offsite into other areas. At a coastal landfall, the pipeline likely would
be elevated on a short gravel causeway protect it against shoreline erosion. The specific locations of these
facilities are unknown, but would be evaluated under a subsequent NEPA document and EFH
consultation in an effort to minimize any adverse fish habitat loss or degradation.

4.5.1.5.3.2.3. Anticipated Level of Effect from Petroleum Spills. The potential effects of
petroleum spills to fish resources, including salmon, are described in Section 4.4.1.4.1.5. While spills can
occur on land or in the marine environment, spills in the Arctic that occur in or reach the nearshore
marine and estuarine environments have the greatest potential to affect EFH. According to oil-spill
records, most accidental spills in Alaska happen in harbors or during groundings; consequently, spills
from vessels on the high seas should be an infrequent occurrence. Particular concern has been expressed
over increases in tourism and shipping traffic between the Bering Sea and the North Atlantic, especially
from vessels or crews unaccustomed or ill-prepared to traverse these remote and dangerous areas.

Vessels traversing the Chukchi and Beaufort seas during period of ice are more prone to an accident. The
ADEC (2007) reports that the highest probability of spills of noncrude products occurs during the transfer
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of bulk fuel at remote North Slope communities. As these would be accidental, illegal events, they cannot
be predicted and are anticipated to have a negligible level of effect to EFH.

A large spill from a well blowout is described as a very unlikely event in Section 1.1.4. Other sources of
petroleum spills include oil spills/toxics contamination from oil and gas exploration, but these are
modeled as having a low percent chance of occurring and it is improbable that a major level of adverse
effect to EFH from these activities would occur.

Although leases have been issued and exploration efforts are ongoing, future development of oil or gas
resources on the Chukchi Sea OCS remains speculative. If development and production from prior lease
sales were to occur, we assume that a pipeline would carry products to pre-existing infrastructure for
transport to processing facilities. While any spill in the marine environment by definition would contact
EFH, the potential for spills from pipelines or offshore production facilities to contact nearshore EFH is
greatest during the open-water season. The Sale 193 final EIS (USDOI, MMS, 2007d) contains an
assessment of how a large spill could affect EFH. Due to small changes in the location and size of the
new lease sale area and environmental resource areas, this assessment has been updated for the Proposed
Action in Section 4.5.2.5.3.1.3.

In the unlikely event of an offshore oil spill occurring and contacting nearshore EFH, juvenile or adult
salmon may be harmed or killed through direct contact or by ingestion of oiled prey. However, lethal
effects on fish from oil spills are seldom observed outside of the laboratory environment. For this reason,
relatively small oil spills into EFH are likely to have mostly sublethal effects to the affected marine and
anadromous fish. Recovery of EFH following a spill would depend on the type of oil spilled, the size of
the spill, and its persistence in the environment. A negligible to major level of adverse effect to EFH
could result, because recovery could take anywhere from a few days from a small spill to many years in
the case of a large crude oil spill. A major level effect to EFH would not necessarily result in a
commensurate effect on salmon or salmon populations.

Small operational oil or fuel spills are unlikely to contact EFH. Proper use of oil-spill-cleanup procedures
are likely to have a minor level of effect on EFH and should help to hasten recovery of EFH to prespill
conditions. A spill from authorized activity would be an accidental, illegal event that cannot be predicted
and, based on industry spill history, is anticipated to have a negligible level of effect on EFH.

4.5.1.5.3.2.4. Anticipated Level of Effect from Changes in the Physical Environment.
Potential effects to fish resources from climate change (Section 4.4.1.4.1.6) are linked to effects to EFH
from climate change. Changes in ocean temperature and chemistry would affect primary and secondary
productivity and would lead to shifts in the distribution and abundance of multiple fish species, including
salmon. Physical and chemical changes to EFH could be relatively easy to measure and quantify over
time. However, associated detrimental or beneficial changes to fish resources in the Chukchi Sea would
be difficult to quantify because of limited information on the status of many marine and freshwater
species in the Arctic. Changes in diversity, distribution, or abundance may not become evident for many
years. The no-action alternative would have no effect on the rate and degree of climate change being
experienced in the Beaufort and Chukchi seas. Anthropogenic influences to climate change resulting
from hydrocarbon consumption would remain unchanged; only the source of the hydrocarbons would
change. Climate change is anticipated to have a major level of effect to EFH.

Continued exploration for oil and gas resources on previously issued leases in the Chukchi Sea is not
anticipated to have a direct effect on climate change. While successful development and production of
these particular leases is speculative, the worldwide trends in demand, production, and consumption of
hydrocarbons also are expected to continue. Therefore, any anthropogenic influences on climate change
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and EFH caused by oil and gas development are expected to continue, regardless of whether development
occurs in the Arctic or elsewhere in the world.

4.5.1.6. Threatened and Endangered Species.

4.5.1.6.1. Threatened and Endangered Whales.

Summary. The ESA-listed whales that can occur within or near the Chukchi Sea Planning Area or that
potentially could be adversely affected by activities within this planning area are the bowhead whale, fin
whale, and humpback whale. Alternative 1 (No Lease Sale) would result in a minor level of cumulative
effects from past, current, and anticipated activities (including existing OCS lease activity) on bowhead
and humpback whales and negligible level effects on fin whales in the Chukchi Sea. Lease Sales 212 and
221 would not occur under the no-action alternative and, therefore, no effects would occur in addition to
existing past, current, and anticipated direct, indirect, and cumulative effects.

The following analysis describes potential adverse effects to endangered whales from existing sources
(Section 4.4.1.6.1.1), mitigation measures to avoid or minimize potential adverse effects to endangered
whales (Section 4.4.1.6.1.2), and the resulting potential adverse effects with mitigation applied are the
anticipated effects (Section 4.4.1.6.1.3). Anticipated effects are applied to determine the effects of the no
action alternative on bowhead, fin, and humpback whales.

For purposes of analyses, the levels of effects for endangered cetaceans are defined as follows:

Negligible:

e Localized, short-term disturbance or habitat effect experienced during one season that is not
anticipated to accumulate across 1 year.

e Population-level effects are not detectable.

o No mortality is anticipated.

e Mitigation measures implemented fully and effectively or are not necessary.

Minor:

e Widespread annual or chronic disturbances or habitat effects not anticipated to accumulate across
1 year or localized effects that are anticipated to persist for more than 1 year.

e Population level effects are not detectable. Temporary, nonlethal adverse effects would affect
some individuals (<1.0%).

o No mortality is anticipated. Mitigation measures are implemented on some, but not all, impacting
activities, indicating that some adverse effects are avoidable. Unmitigable or unavoidable
adverse effects are short term and localized.

Moderate:

e Onetime events, widespread annual or chronic disturbances or habitat effects anticipated to
persist for more than 1 year.

e Population-level effects from temporary, nonlethal adverse effects may be detectable.

e Anticipated or potential collective mortality above the subsistence quota is estimated or measured
in terms of individuals consisting of <0.25% of the bowhead whale population or <25% of a year
class cohort (calf cohort assuming 50% females), which may produce a long-term population-
level effect. For fin whales, collective mortality from human causes of <2.0% is a moderate level
of effect. Note: Percentages approximate the potential biological removal (PBR) level defined
by NMFS as the as the product of the minimum population estimate, one-half the maximum
theoretical net productivity rate, and a recovery factor and for bowhead whales the percentage
noted above is the PBR above the allowable harvest quota.
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e Mitigation measures are implemented for a small proportion of similar impacting activities, but
more widespread implementation for similar activities likely would be effective in reducing the
level of avoidable adverse effects. Unmitigable or unavoidable adverse effects are short term but
more widespread.

Major:

e One-time events, widespread annual or chronic disturbance or habitat effects experienced during
one season that would be anticipated to persist for decades or longer.

e Anticipated or potential collective mortality above the subsistence quota is estimated or measured
in terms of individuals or consisting of >0.25% of the bowhead whale population or >25% of a
year class cohort (calf crop assuming 50% females), which could produce a long-term population-
level effect. For fin whales, a mortality of >2.0% is a major effect as it exceeds the potential
biological removal allowable for recovery (see note above). For humpback whales, any mortality
from human causes is a major effect to the Western North Pacific stock.

e Mitigation measures are implemented for limited activities. limplementation for other similar
activities would be effective in reducing the level of avoidable adverse effects. Unmitigable or
unavoidable adverse effects are widespread and long-lasting.

4.5.1.6.1.1. Potential Effects to Threatened and Endangered Whales. Potential effects to
endangered whales were described in Section 4.4.1.6.1.1 and apply to activities identified under
Alternative 1, the no-action alternative, that could occur if the entire Chukchi Sea Planning Area would
not be open to proposed Lease Sales 212 and 221. Potential effects described in 4.4.1.6.1.1 remain the
same for all alternatives, including the no-action alternative, and will not be repeated here.

4.5.1.6.1.2. Mitigation Measures. The measures listed in Sections 4.4.1.6.1.2 and 4.4.2.6.1.2 may be
applied, as appropriate, to existing OCS Lease Sale 193 activities to protect ESA-listed whales and other
marine mammals during Federal seismic and exploratory drilling in the Chukchi Sea. It is anticipated
these mitigation measures would be implemented in future activities on current leases in the Chukchi Sea.
Under the no-action alternative, no new leases would occur.

4.5.1.6.1.3. Anticipated Effects Under Alternative 1.

4.5.1.6.1.3.1. Anticipated Effects from Seismic Surveys. There are existing Federal leases in
OCS portions of the Chukchi Sea, and it is expected that leaseholders and others would conduct 2D/3D
seismic surveys to evaluate the potential for oil and gas production in the future. These surveys would
occur during the open-water period. These seismic activities are subject to mitigation measures, terms,
and conditions of IHAs under the Marine Mammal Protection Act (MMPA) and OCS mitigation
measures required through ESA consultation to avoid or minimize effects such that adverse effects on
endangered whales are negligible level.

Continuation of 2006, 2007, and 2008 levels of 2D/3D seismic surveys likely would continue. These
surveys are subject to required mitigation measures to avoid or minimize adverse effects to endangered
whales in the Beaufort Sea. Negligible level effects are anticipated from existing levels of 2D/3D seismic
surveys, and no additional effects from OCS actions would be attributable to the no-action alternative.

4.5.1.6.1.3.2. Anticipated Effects of Noise from High-Resolution Seismic Surveys. There are
existing leases in OCS portions of the Chukchi Sea, and it is expected that leaseholders and others would
conduct high-resolution seismic surveys to evaluate the OCS for future oil and gas exploration drilling,
delineation, and production. If potential commercial deposits are indicated, localized high-resolution
seismic surveys would be expected to increase as leaseholders evaluate, plan, and execute specific
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exploration, delineation, and production actions. High-resolution surveys would be expected to decline in
localized areas as production and transport facilities are completed.

The authorized postlease high-resolution surveys in the Chukchi Sea are expected to increase as potential
prospects are investigated for oil and gas production potential and subsequent development and
production. These surveys are subject to specific required mitigation measures to avoid or minimize
adverse effects to endangered whales in the Chukchi Sea from multiple activities that collectively could
affect endangered whale movement, foraging, seasonal migration, and subsistence-harvest availability.
Incremental ESA consultation with NMFS, as appropriate, would be reinitiated if development and
production become a reality. Specific mitigation and/or avoidance measures to reduce impacts to
endangered whales to a negligible level would be required. No additive effects from the no-action
alternative are anticipated, as high-resolution seismic surveys related to Chukchi Sea Sales 212 and 221
would not occur.

4.5.1.6.1.3.3. Anticipated Effects from Vessel and Aircraft Traffic.

Icebreakers. Icebreakers introduce noise levels to the marine environment at greater levels than vessels
not engaged with the high-intensity power needed for ice management. Bowhead whales would be most
sensitive to icebreaker activity, as the fin and humpback whales are not likely to be present during periods
of'ice cover. Bowhead whale response to icebreaker noise usually is avoidance. Increased use of
icebreakers over an expanding region of activity in the Chukchi Planning Area could expose more whales
to more frequent short-term exposure to noise earlier and later in the ice-associated period of the year.
Drillships often are attended by an icebreaker in late fall as ice forms and assists in prolonging the drilling
season. Existing information indicates an increasing trend in amounts of vessel traffic associated with
tourism and research cruises as well as interests in investigating the feasibility of shipping via the
Northwest Passage. This trend is anticipated to continue into the foreseeable future. Icebreakers often are
the primary research vessels, and icebreakers may attend other vessels in transit during early portions of
open-water periods and during the spring bowhead whale migration through the spring open-lead system.
These vessels would be relatively free to navigate in areas