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October 3, 2003
Dear Reader:

Enclosed is the Final Environmental Impact Statement (FEIS) for Vessel Quotas and Operating
Requirements in Glacier Bay National Park and Preserve. If you were one of the 1,267 people who
commented on the draft EIS (DEIS) last spring at public meetings, by letter or email, or via our
website, thank you very much. We have read and considered each comment and have made numerous
revisions and corrections to the DEIS based on what we learned from you. Appendix M of this FEIS
contains a record of public comments and includes copies of the substantive comments submitted
during the public comment period, with accompanying National Park Service (NPS, also “the Park
Service”) responses.

This FEIS contains a new alternative, alternative 6, which is the NPS preferred alternative. Many
commenters on the DEIS requested that some or all of the operating requirements identified in the
environmentally preferred alternative (alternative 4) be included in the preferred alternative.
Alternative 6 represents a combination of the alternatives presented and evaluated in the DEIS. It
shares one important element with alternative 3 in that it provides for a potential increase in cruise
ship seasonal-use days during the June through August summer season. In addition, it shares many of
the operating requirements considered in alternatives 4 and 5. The operating requirements for these
alternatives reflect the experience and knowledge gained during the past several years. They would
provide additional resource protection while also simplifying the vessel management system. The
effects of alternative 6 are within the range of those evaluated in the DEIS.

The FEIS also includes a record of consultation with the National Oceanic and Atmospheric
Administration (NOAA) Fisheries, including a biological opinion. The biological opinion (appendix
K), which documents NPS compliance with the Endangered Species Act for the preferred alternative,
concludes with a no jeopardy finding for the endangered humpback whale and Steller sea lion. It also
includes several conservation recommendations. NOAA Fisheries also issued a concurrence of no-
effect on essential fish habitat (appendix L) based on an assessment provided by the Park Service.

A 30-day no-action period follows the release of this FEIS. The NPS decision, including any

mitigation measures and the rationale for the decision, will occur after this time and will be
documented in a record of decision scheduled for release in late November 2003.

Thank you again for participating in this important planning effort for Glacier Bay National Park and
Preserve.

Sincerely,

Tomie Patrick Lee
Superintendent
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Final Environmental I mpact Statement
Glacier Bay National Park and Preserve, Alaska
Vessdl Quotas and Operating Requirements

Lead Agency: National Park Service

Thisfinal environmental impact statement (FEIS) considers six alternatives to establish new or keep existing quotas (limits) and
operating requirements for four types of motorized vessels — cruise ships and tour, charter, and private vessels —within Glacier Bay
proper and/or Dundas Bay in Glacier Bay National Park and Preserve.

Glacier Bay National Park and Preserveislocated in Southeast Alaska, approximately 65 miles (105 kilometers) west of Juneau.
Accessible by boat and airplane, it is a popular destination due to its spectacular scenery, tidewater glaciers, wilderness, and
wildlife. Vessel quotas and operating requirements have been in effect since 1979. The need for the actions considered in this FEIS
stems from legidlation enacted in 2001, wherein the U.S. Congress directed the Park Service to identify and analyze the possible
effects of the 1996 increases in the number of vessel entriesissued for Glacier Bay National Park and Preserve and set the maximum
level of vessel entries, consistent with the purposes and values of the park. In this FEIS, the Park Service is addressing the
continuing demand for vessel access into the park in amanner that assures continuing protection of park resources and values, while
providing for arange of high-quality opportunities for visitors to the park.

The six aternatives evaluated in this FEIS include five action alternatives and a no-action alternative. Daily quotas, seasonal entries,
seasonal -use days, quota season, and/or operating requirements differ among the alternatives. Alternatives 1, 2, and 3 would set
vessel quotas and operating requirements for Glacier Bay. Alternatives 4, 5, and 6 would set quotas and operating requirements for
Dundas Bay aswell. In all aternatives there would be a year-round daily quotafor cruise ships and tour vessels.

= Alternative 1, the no-action alternative, would maintain the current vessel quotas, quota season (June 1 - August 31), and
operating requirements for Glacier Bay.

» Alternative 2 would set vessel quotas for Glacier Bay in accordance with the quotasin place in 1995, maintain the current
vessel quota season, and maintain current operating requirements.

= Alternative 3 would maintain the current vessel quotas and quota season for Glacier Bay with one exception: it would
include a provision to increase the number of cruise ships during the quota season, based on scientific and other
information and applicable authorities. It would maintain the current vessel operating requirements.

= Alternative 4, the environmentally preferred alternative, would maintain the current daily quotafor cruise ships and
decrease the daily vessel quotas for tour, charter, and private vesselsin Glacier Bay. Seasonal entry quotas would not
apply. It would decrease the number of seasonal-use days for cruise ships and tour and charter vessels and increase the
number of seasonal-use days for private vessels in Glacier Bay. The quota season would be May 1 through September 30.
Vessel quotas would beinitiated for charter vessels for Dundas Bay during a May 1 through September 30 quota season.
Neither cruise ships nor tour vessels would be permitted in Dundas Bay. No quotas would be set for private vesselsin
Dundas Bay. Operating requirements would be modified.

= Alternative 5 would maintain the current daily quotas and quota season for all four vessel typesin Glacier Bay. Seasonal
entry quotas would not apply. It would maintain the number of seasonal-use days for cruise ships, tour vessels, and charter
vesselsin Glacier Bay during the current June 1 through August 31 quota season, but decrease the number of seasonal-use
days for cruise ships during May and September. It would increase the number of seasonal-use days for private vessels
during the June through August quota season. Quotas would be initiated for tour and charter vesselsin Dundas Bay, and
the quota season would be June 1 through August 31. Cruise ships would not be permitted in Dundas Bay and tour vessels
would not be permitted in the upper Bay (wilderness waters) on a year-round basis. No quotas would be set for private
vesselsin Dundas Bay. Operating requirements would be modified.

= Alternative 6, the NPS preferred aternative, would maintain the current daily vessel quotas for Glacier Bay. Seasonal
entry quotas would not apply. It would maintain the current seasonal-use day quotafor cruise ships during the current
guota season (June-August), but provide for possible increases, based on the results of scientific and other information and
applicable authorities. It would establish a seasonal-use day quota for cruise shipsfor May and September, with a provision
to increase the number of seasonal-use days, based on the results of studies and monitoring. It would maintain the current
number of seasonal-use days for tour and charter vessels and increase the number of seasonal-use days for private vessels
during the current quota season. Quotas would be initiated for tour and charter vessels in Dundas Bay, and the quota season
would be June 1 through August 31. Cruise ships would not be permitted in Dundas Bay and tour vessels would not be
permitted in the upper Bay (wilderness waters) on a year-round basis. No quotas would be set for private vessels in Dundas
Bay. Operating requirements would be modified.

Under all of the alternatives, motorized vessels would emit air and water pollutants, disturb some marine birds and mammals
(including the endangered humpback whale), and diminish experiences for some visitors. Positive effectsin some of the aternatives
include increased opportunity for some visitors and simplification of vessel regulations.

This FEIS can be viewed online at http://www.nps.gov/glba.
U.S. Department of the Interior, National Park Service — Glacier Bay National Park and Preserve



CHANGESBETWEEN THE DRAFT
AND FINAL ENVIRONMENTAL IMPACT STATEMENT

Thisfinal environmental impact statement (FEIS) was revised from the draft EIS (DEIS) based on
responses to public comments and on internal discussions within the National Park Service. Per the
National Environmental Policy Act (NEPA) section 1503.4, regarding responses to comments,
agencies preparing final environmental impact statements can respond to comments in a number of
ways. These ways are listed below, along with some of the major areas where comments resulted in
changesin the FEIS.

MODIFY ALTERNATIVESINCLUDING THE PROPOSED ACTION OR DEVELOP AND
EVALUATE ALTERNATIVESNOT PREVIOUSLY GIVEN SERIOUS CONSIDERATION
BY THE AGENCY

The FEIS includes a new aternative, alternative 6, which the Nationa Park Service has now
identified asits preferred aternative (as opposed to alternative 3, identified as the preferred
aternative in the DEIS). Many public comments requested that some or all of the operating
requirements identified in the environmentally preferred alternative (alternative 4) be included in the
preferred alternative. Alternative 6 includes many of these. Alternative 6 includes the following:

= Cruise ship quotas would be the same as aternative 3 except that the seasonal-use days
for May and September would be 92 and potentially increase up to 122;

= Tour, charter, and private vessel quotas would be the same as aternative 5;

= Speed restrictions would be same as alternative 5 except speed would be measured
“through the water” rather than “ over the ground” and the 10 knots for temporary whale
waters would be changed to 13 knots; and

=  Whale water locations and restrictions of the use of Dundas Bay would be the same as
aternative 5.

This dternative is described in detail in section 2.9. Chapter 4 was revised to include an analysis of
the environmental consequences of implementing alternative 6 for each of the environmental topics
evaluated in the DEIS. This aternative does not present any vessel quotas and operating requirements
not already analyzed in the DEIS. It is qualitatively within the spectrum of alternatives discussed in
the DEIS.

SUPPLEMENT, IMPROVE, OR MODIFY EISANALYSES

Each impact topic was reviewed and revised as necessary to ensure that each action being considered
was evaluated adequately. In addition, many sections were edited to improve clarity and remove
unnecessary or repetitive text. The most effort was placed on “ Chapter 4. Environmental
Consequences,” since this section contains the analytical basis for conclusions critical to NEPA
compliance.

Severa subsections, including soundscape, threatened and endangered species, marine mammals,
marine fish, visitor experience, and socioeconomics were revised to improve logic and clarity. Based
on public comments and additional agency consideration, the effects conclusions for both threatened
and endangered species and marine mammals were shifted from “minor” to “moderate”’ based on the
fact that disturbances would occur regularly and over the long term. The DEIS concluded that effects
would be mostly minor because each disturbance incident would be short term. However, this
conclusion did not consider the repeated nature of effects and, therefore, the conclusion was revised
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Changes Between the Draft and Final Environmental Impact Statement

to “moderate.” In addition, both subsections were supplemented with new studies that were not
available when the DEIS was prepared.

The biological opinion issued by NOAA Fisheries, based on the DEIS and subsequent interagency
consultations, is aso included in the FEIS as appendix K. The biological opinion documents NPS
compliance with the Endangered Species Act for protection of the humpback whale and the Steller
sea lion. The opinion makes a no jeopardy finding for both species. It includes several conservation
recommendations, all addressing needed studies and monitoring.

The marine fish subsection was revised to better explain the actual effects on fish, to improve logic,
and to reduce repetition. Also, aNOAA Fisheries evaluation on essential fish habitat and concurrence
of no-effect on such habitat is included in the FEIS.

The soundscape analysis was revised to consider the effects on soundscape only. The soundscape
analysisin the DEIS included an analysis of the effects of noise on wildlife and visitors. Thiswas also
addressed under “Biological Environment” and under “Visitor Experience.” Therefore, the
duplication in soundscape was €liminated.

The visitor experience analysis was modified by expanding considerations of visitor enjoyment and
the quality of experiences. The DEIS focused mainly on opportunities and access.

The socioeconomic analysis was modified by generalizing the analysis regarding effects of Glacier
Bay cruise ship quotas on ports of call and on the Alaska tourism industry. Specific economic effects
on the Alaska tourism industry cannot be predicted because too many variables exist, including future
demand, the response of hundreds of commercia operators, and the responses of thousands (an over
the years, millions) of visitors and potential visitors.

MAKE FACTUAL CORRECTIONS

Severa public comments noted factual errorsin the DEIS. These were evaluated and, where
necessary, the text was revised for accuracy.

With the addition of a new aternative, the analysis of the effects of the new alternative has been
added to each resource section. Other significant changes that have been made as this planning
process moved from draft to final are listed below according to section.

OTHER CHANGESBETWEEN THE DEISAND FEIS

Consultation and Coordination

This section has been updated to include descriptions of the public meetings that occurred after the
DEIS was published and to include additional descriptions of the consultation process.

Appendices
“Appendix D. Air Emissions Calculation Methodology” has been updated to include tables that were
missing from the DEIS that detail the emissions calculations for each alternative. The emissions

caculations for alternative 6 also have been added.

Appendix Jincludes NOAA Fisheries letters for Endangered Species Act and essential fisheries
habitat consultations.

Vi
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Appendix M has been added. This appendix includes public comments and response to comments.
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SUMMARY

NATIONAL "PARK"AND PRESERVE, ALASKA

VESSEL QUOTAS AND OPERATING REQUIREMENTS ¢ FINAL ENVIRONMENTAL IMPACT STATEMENT



SUMMARY

The National Park Service (NPS, also “the Park Service”) proposes to establish new or keep existing
guotas (limits) and operating requirements for four types of motorized watercraft — cruise ships, and
tour, charter, and private vessels — within Glacier Bay and Dundas Bay in Glacier Bay National Park
and Preserve. Thisfinal environmental impact statement (FEIS) was prepared, as required, under the
National Environmental Policy Act (NEPA) of 1969 and regulations of the Council of Environmental
Quality (CEQ; 40 Code of Federal Regulations [CFR] 1500). It describes a reasonable range of
alternatives and the existing conditions and contains a detailed analysis of environmental
consequences of the alternatives.

PURPOSE AND NEED FOR ACTION

The purpose for the action is to address the continuing demand for motorized watercraft access into
Glacier Bay and Dundas Bay in a manner that ensures continuing protection of park resources and
values while providing for arange of high-quality opportunities for visitors. The Park Service seeks
to develop a system of vessel quotas and operating requirements for the park and preserve that will
guide management of vessel traffic in the park.

The need for action stems from legislation enacted in 2001, wherein the U.S. Congress directed the
Park Service to set the maximum level of motorized vessel entries based on the analysisin this EIS.
Reevaluation of vessel quotas and operating requirements is required to address the continuing
demand for vessel entries and park visitation. The Park Service desires, through this planning process
and this EIS, to comprehensively address issues and concerns associated with vessel management and
the park’ s marine environment.

THE ALTERNATIVES
I ntroduction

The National Park Serviceis considering six aternatives for achieving the objectives and needs
described in the previous section. Each aternative defines vessel quotas (limits) and/or operating
requirements for cruise ships, tour vessels, charter vessels, and private vessels. The alternatives
considered share one common action; the daily vessel quota for cruise ships would be the same across
alternatives (two per day).

Alternatives 1, 2, and 3 differ only in the number of vessels permitted to enter Glacier Bay. These
three alternatives share the same operating requirements (i.e., the current regulations would apply).
Alternative 1 (also called the “no action” alternative) would maintain the current quotas. Alternative 2
would decrease vessel quotas at those levelsin effect in 1995, and alternative 3 is the current quota,
plus an allowance for additional cruise ships (totaling up to two per day, every day, from June
through August).

Alternative 4 (the environmentally preferred alternative) prescribes vessel quota numbers that werein
effect prior to 1985, plus revised operating requirements, while alternative 5 prescribes existing vessel
guota numbers with revised operating requirements; and alternative 6 (the NPS preferred alternative)
is the current quota, plus an allowance for additional cruise ships (totaling up to two per day, every
day from May through September) with revised operating requirements. Alternatives 4, 5, and 6
would establish vessel quotas for tour and/or charter vesselsin Dundas Bay.



Summary

Operating reguirements for alternative 4 differ dightly from those in alternatives 5 and 6, and the
operating requirements for alternatives 5 and 6 are nearly identical. All three alternatives include:

» new closed waters for cruise ships and tour vessels.
» increased protection for harbor seal haul-out areas in Johns Hopkins Inlet.
= arevision of designated whale waters to more accurately reflect current whale use.

= areduction in speed for large vessels that would be in effect year-round throughout
Glacier Bay.

Alternative 1: No Action
Alternative 1 isthe no-action alternative. The current quotas, quota season, and operating
requirements for all vessel types would remain in effect for Glacier Bay under this alternative. Table

S-1 lists the specific vessel quotas.

TABLE S-1: SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY
UNDER ALTERNATIVE 1, JUNE 1 - AucusT 312

Vessel Class Daily Entries Seasonal Entries Seasonal-Use Days
Cruise ship? 2 139 139
Tour vessel® 3 276 276
Charter vessel 6 312 552
Private vessel 25 468 1,971

a. Cruise ships and tour vessels are limited to a maximum of two per day and three per day, respectively, year-round.

Alternative 2

Under alternative 2, vessel quotas would be those authorized in 1985 for Glacier Bay. The current
guota season and operating requirements would remain in effect (seetable S-2).

TABLE S-2: SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY
UNDER ALTERNATIVE 2, JUNE 1 - AucusT 312

Vessel Class Daily Entries Seasonal Entries Seasonal-Use Days
Cruise ship? 2 107 107
Tour vessel® 3 276 276
Charter vessel 6 271 511
Private vessel 25 407 1,714

a. Cruise ships and tour vessels are limited to a maximum of two per day and three per day, respectively, year-round.

Alternative 3

Alternative 3 isidentical to aternative 1 with one exception: it would include a provision to increase
seasonal quotas for cruise ships, from 139 to 184, during June 1 through August 31, based on the
results of studies and monitoring (see table S-3). This alternative would alow for two cruise ships per
day every day between June 1 and August 31.
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TABLE S-3: SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY
UNDER ALTERNATIVE 3, JUNE 1 - AuGusT 31°

Vessel Class Daily Entries Seasonal Entries Seasonal-Use Days
Cruise ship® 2 139 (potentially 139 (potentially
up to 184) up to 184)
Tour vessel® 3 276 276
Charter vessel 6 312 552
Private vessel 25 468 1,971
a. Cruise ships and tour vessels are limited to a maximum of two per day and three per day, respectively, year-round.

Alternative 4: Environmentally Preferred Alternative

Alternative 4, for Glacier Bay, would reduce the daily vessel quota across all vessel classes, eliminate
the use of seasonal entries, reduce seasonal-use days for cruise ships and tour and charter vessels, and
establish a quota season for May and September for all vessel classes. It would revise operating
requirements for Glacier Bay. This aternative would initiate quotas for charter vessels for Dundas
Bay. Cruise ships and tour vessels would not be allowed. Private vessels would not be subject to
guotas in Dundas Bay. Tables S-4 and S-5 summarize vessel quotas for Glacier Bay and Dundas Bay
respectively, under alternative 4.

TABLE S-4: SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY
UNDER ALTERNATIVE 4, MAY 1 — SEPTEMBER 30°

Daily Vessel Quota Seasonal Entries Seasonal-Use Days
June - May and June — May and
Vessel Class Aug Sept Aug Sept
Cruise ship? 2 2 NA 92 61
Tour vessel® 2 2 NA 184 122
Charter vessel 5 5 NA 460 305
Private vessel 22 22 NA 2,024 1,342

a. Cruise ships and tour vessels are limited to daily vessel quota year-round.

NA = not applicable

TABLE S-5: SUMMARY OF VESSEL QUOTAS FOR DUNDAS BAY
UNDER ALTERNATIVE 4, MAY 1 — SEPTEMBER 30°

Vessel Class Daily Vessel Quota Seasonal Entries Seasonal-Use Days
Cruise ship? Not permitted NA NA
Tour vessel® Not permitted NA NA
Charter vessel 3 NA 459
Private vessel No limit No limit No limit

a. Cruise ships and tour vessels are not allowed on a year-round basis.

NA = not applicable
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Alternative5

Alternative 5 would maintain the current daily vessel quotas for all vessel typesin Glacier Bay,
eliminate the use of seasonal entries, and maintain the current seasonal-use day quotas for cruise ships
and tour and charter vessels during the current June 1 through August 31 quota season. It would
increase slightly the seasonal-use day quota for private vessels during the June through August quota
season and set a seasonal-use day quotafor cruise ships, in May and September. It would revise
operating requirements for Glacier Bay. This alternative would initiate quotas for tour and charter
vessels for Dundas Bay during a June 1 through August 31 quota season. Cruise ships would not be
allowed in Dundas Bay. Private vessels would not be subject to quotas in Dundas Bay. Tables S-6

and S-7 summarize vessel quotas for Glacier Bay and Dundas Bay, respectively, under aternative 5.

TABLE S-6: SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY
UNDER ALTERNATIVE 5, MAY 1- SEPTEMBER 30°

Daily Vessel Quota Seasonal Entries Seasonal-Use Days
June - May and June - May and
Vessel Class Aug Sept Aug Sept
Cruise ship® 2 2 NA 139 92
Tour vessel® 3 3 NA 276 183
Charter vessel 6 No limit NA 552 No limit
Private vessel 25 No limit NA 2,300 No limit

a. Cruise ships and tour vessels are limited to daily vessel quota year-round.

NA = not applicable

TABLE S-7: SUMMARY OF VESSEL QUOTAS FOR DUNDAS BAY
UNDER ALTERNATIVE 5, JUNE 1 — AUGUST 31?

Vessel Class Daily Vessel Quota Seasonal Entries Seasonal-Use Days
Cruise ship® Not permitted NA NA
Tour vessel® 1 in non-wilderness waters” NA 92 in non-wilderness waters”
Charter vessel No limit NA 276
Private vessel No limit No limit No limit

a. Cruise ships are not allowed on a year-round basis. Tour vessels are not allowed in wilderness waters on a year-round basis.
b. Upper Dundas Bay is wilderness waters; the lower Bay is non-wilderness waters.

NA = not applicable

Alternative 6: NPS Preferred Alternative

Alternative 6 would maintain the current daily vessel quotas for Glacier Bay. Seasonal entry quotas
would not apply. It would maintain the current seasonal-use day quotafor cruise ships during the
current quota season (June-August), but provide for possible increases, based on the results of
scientific and other information and applicable authorities. It would establish a seasonal -use day
guota for cruise ships for May and September, with a provision to increase the number of seasonal-
use days, based on the results of studies and monitoring. It would maintain the current number of
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seasonal-use days for tour and charter vessels and increase the number of seasonal-use days for
private vessels during the current quota season. Quotas would be initiated for tour and charter vessels
in Dundas Bay, and the quota season would be June 1 through August 31. Cruise ships would not be
permitted in Dundas Bay and tour vessels would not be permitted in the upper Bay (wilderness
waters) on ayear-round basis. No quotas would be set for private vesselsin Dundas Bay. Operating
requirements would be modified. Tables S-8 and S-9 summarize vessel quotas for Glacier Bay and
Dundas, respectively, under aternative 6.

TABLE S-8: SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY
UNDER ALTERNATIVE 6, MAY 1- SEPTEMBER 30°

Daily Vessel Quota Seasonal Entries Seasonal-Use Days
June - May and June - May and
Vessel Class Aug Sept Aug Sept
Cruise ship? 139 92
2 2 NA (potentially (potentially
up to 184) up to 122)
Tour vessel® 3 3 NA 276 183
Charter vessel 6 No limit NA 552 No limit
Private vessel 25 No limit NA 2,300 No limit

a. Cruise ships and tour vessels are limited to daily vessel quota year-round.

NA = not applicable

TABLE S-9: SUMMARY OF VESSEL QUOTAS FOR DUNDAS BAY
UNDER ALTERNATIVE 6, JUNE 1 — AUGUST 31?%

Vessel Class Daily Vessel Quota Seasonal Entries Seasonal-Use Days
Cruise ship? Not permitted NA NA
Tour vessel® 1 in non-wilderness waters® NA 92 in non-wilderness waters”
Charter vessel No limit NA 276
Private vessel No limit No limit No limit

a. Cruise ships are not allowed on a year-round basis. Tour vessels would not be allowed in wilderness waters.
b. Upper Dundas Bay is wilderness waters; the lower Bay is non-wilderness waters.

NA = not applicable

AFFECTED ENVIRONMENT

The topics addressed in the affected environment section were selected based on federal law,
regulations, executive orders, NPS management policies, National Park Service subject-matter
expertise, and concerns expressed by other agencies or members of the public during scoping and
comment periods.

Physical Environment

Fjord Dynamics and Oceanogr aphic Processes. The most significant physical aspect of Glacier
Bay isthat it isarecently deglaciated fjord in southeast Alaska. The north end of the Bay’s main
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body divides into two fjord systems known as the East and West Arms. Muir Inlet isincluded in the
East Arm.

Soundscape. The park’ s soundscape includes both naturally occurring and human-made sounds.
When evaluated against the natural soundscape in a park, human-caused sound is considered “noise.”
At present, much of the human-generated sounds in the park originate from motorized vessels and,
therefore, these sounds are most prevalent over the water, under the water, and along the shoreline.

Air Quality. Air emission sources within the park include emissions from fuel combustion during
vessel operations, fuel combustion for heating of buildings at Bartlett Cove, fuel use by vehiclesin
Bartlett Cove, and occasional campfires. The greatest source of emissions within Glacier Bay and
Dundas Bay is marine vessel traffic, and includes nitrogen oxides, sulfur oxides, and particulate
matter.

Water Quality. Glacier Bay water quality is affected by a number of factors, including run-off,
sedimentation, tidal variations, large-scale mixing and up-welling zones, the overall complex
topography of the area, and motorized vessels. The consensus among researchersis that water quality
in the Bay is generally good. Potential pollution sources in the Bay include motorized vessels and
runoff from devel oped areas adjacent to the Bay.

Biological Environment

Threatened and Endangered Species. Two threatened and endangered species listed under the
Endangered Species Act are present in Glacier Bay and Dundas Bay. The central North Pacific stock
of humpback whalesis listed as endangered. Also present, is the eastern and western stock of Steller
sealions, which are listed as threatened and endangered, respectively.

Marine Mammals. Marine mammals that inhabit the park seasonally or year-round other than the
two marine mammals listed as threatened or endangered include: minke whale, harbor porpoise, killer
whale, harbor seal, and sea otters.

Marine Birds and Raptors. The bird community of Glacier Bay and Dundas Bay is typical of
southeastern Alaska. Marine birds (birds that spend most or al of their life near and in marine areas)
are the most common type of bird in the planning area. Of these, the most sensitive to vessdl traffic
are colonial nesting marine birds, murrelets, molting waterfowl, raptors, shorebirds, and seaducks.
Marbled murrelets are present throughout the park and although not listed in Alaska are listed as
threatened in California, Oregon, and Washington. Kittlitz's murrelets are al so present in the park in
great numbers and are currently under review as a potential candidate for listing under the
Endangered Species Act.

Marine Fishes. Four pelagic fish species, including capelin, walleye pollock, Pacific herring, and
northern lampfish, account for approximately 90 percent of the total number of identified fish in the
park. The demersal fishes (bottomfish) found in the park are members of the skates, sculpins, and
flatfishes. Five species of salmon and steelhead trout occur in the waters of Glacier Bay and Dundas

Bay.

Coastal/Shoreline Environments and Biological Communities. Glacier Bay’s southern portions
have more fine grain beaches than the northern reaches because shorelines in these southern areas are
more mature. Farther north, the shoreline structure is less mature with more cobble/boulder beaches,
exposed bedrock, and little vegetation. The shoreline vegetation found in the middle and northern
portions of Glacier Bay comprises those species that colonize areas after a disturbance. At the
terminus of the glaciers, exposed bedrock overlain by fine sediment is prevalent due recent glacial
activity. The vegetation is sparse and includes hardy pioneer species. Water temperature, salinity,
amount of suspended sediment, and ice scour are key factors controlling biological community
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development and all of these variables are directly related to the proximity of the site to tidewater
glaciers. In general, community diversity in rocky intertidal communities close to tidewater glaciersis
very low.

Shoreline environments and biological communities in Dundas Bay are more mature than Glacier Bay
because the most recent glacial advance did not affect this area.

Human Environment
Cultural resources.

Archaeological resources — Archaeological resources that have been found, or can be expected to
occur, in the park are diverse and include: petroglyphs and petrographs, culturally modified trees,
rock shelters, villages, forts, fishing sites and weirs, hunting and gathering sites, stone cairn
formations, mining camps, canneries, trading posts, log cabins, trails, horticulture sites, buried sites,
maj or/multi-component sites, cemeteries or burials, and intertidal and wet zones.

Ethnographic resources — A Park Service preliminary assessment of Glacier Bay and Dundas Bay
has identified approximately 15 sites that may qualify as traditional cultural properties.

Cultural (or ethnographic) landscape — The Park Service has compiled two Cultural Landscapes
Inventoriesin the park at Bartlett Cove and Dundas Bay. Both areas may be igible for listing in the
National Register for Historic Places. They are components of alarger ethnographic landscape that
encompasses the entire park and preserve.

Visitor Experience. For this environmental impact statement, five major visitor groups are defined:
1) cruise ship passengers; 2) tour vessel passengers; 3) charter vessel passengers; 4) private vessel
visitors; and 5) backcountry visitors. In 2001, nearly 383,000 visitors traveled through Glacier Bay
aboard cruise ships, tour vessels, charter vessels or private vessels and other modes. Eighty-five
percent of park visitors are cruise ship passengers.

Vessel Use and Safety.

Vessdl traffic — Cruise shipsin Glacier Bay generally follow a predictable pattern after they enter the
park. Cruise ships arrive into Glacier Bay both from the west through Cross Sound and east through
Icy Strait. They generaly follow a predictable pattern after they enter the park, traveling into the
West Arm of the Glacier Bay. Most leave Glacier Bay between 4:00 and 8:00 p.m. each evening.

Tour, charter, and private vessels are capable of entering remote inlets and harbors within Glacier Bay
and Dundas Bay, athough they also tend to follow typical routes. The primary anchorages for tour,
charter, and private boats within Glacier Bay are: North and South Sandy Cove, Blue Mouse Cove,
Reid Inlet, Berg Bay, Geikie Inlet, Tidal Inlet, Russell Island Passage, Johnson Cove, Goose Cove,
Adams Inlet, Sebree Cove, and North and South Fingers Bay.

Thereisalegidated provision for adaily passenger ferry from Juneau to Bartlett Cove.

Vessal safety — Since the Vessel Management Plan was implemented in 1996, no cruise ships have

been involved in callisions or groundings. A crab boat, fishing in the winter, sank, and two tour

vessels have grounded and released some fuel into the environment. In a separate incident, another

tour vessel struck an iceberg in Tarr Inlet and suffered hull damage. There was no oil spill associated

with thisincident. Twenty-one other vessels (mostly private vessels) have grounded, but with only

minor damage reported. Other types of accidents commonly reported include vessels going adrift or
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dragging anchor, and minor collisions.

Wilder ness Resour ces. Approximately 2,658,186 acres of Glacier Bay National Park’ stotal of
3,283,168 acres are designated as part of the National Wilderness Preservation System. These
wilderness resources include most of the land in the park above the mean high tide line and five
marine wilderness waterways. the Beardslee Islands, upper Dundas Bay, the Hugh Miller/Scidmore
Complex, Adams Inlet, and Rendu Inlet. The Glacier Bay Wilderness offers some of the most unique
resourcesin all of the National Wilderness Preservation System. Calving tidewater glaciers,
temperate rainforest, plant diversity, and terrestrial and marine wildlife including threatened and
endangered species, provides an unparalleled intact ecosystem.

L ocal and Regional Socioeconomics. Communities neighboring Glacier Bay and Dundas Bay
include relatively small villages, native communities, and larger towns that rely on tourism; federal,
state, and local government; and the fishing, forest products, and mining industries as a basis for their
economies. The nearest community to the park in Gustavus, which is unincorporated. The Gustavus
economy is supported by federal employment associated with Glacier Bay National Park and
Preserve, commercia fishing, tourism, and state government. Other nearby communities include:
Elfin Cove, avital service center for recreational and commercial vessels, primarily supported by
charter fishing and tourism; Hoonah a predominantly Alaska Native community, supported by
commercia fishing, timber, government, and emerging tourism; Pelican, supported by commercia
fishing; Haines, a center for commercial fishing, construction, tourism, and government; Y akutat, a
predominantly Alaska Native community dependent on commercial fishing, fish processing, sport
fishing, and tourism; Juneau, the capital of Alaska and the service, supply, and transportation hub for
northern Southeast Alaska; Skagway, avital transportation and tourism center; and Sitka, supported
by commercial fishing, tourism, and government.

ENVIRONMENTAL CONSEQUENCES

The environmental impact statement eval uates the environmental consequences of the six aternatives
in Glacier Bay and Dundas Bay by considering direct, indirect, and cumulative effects:

= Direct effects are those that result from the action and occur at the same time and place.
Dispersion of air pollutants from avessel stack into the atmosphere is an example of a
direct effect.

» |ndirect effects are those reasonably foreseeable effects that are caused by the action but
that may occur later and not at the location of the direct effect. For example, an indirect
effect of reducing vessdl traffic in Glacier and Dundas Bays may be an increase in
demand for use of other aress.

= Cumulative effects are the incremental effect of the proposed action when added to the
effects of past, other present, or reasonably foreseeable future actions. Cumulative effects
can result from individually minor, but collectively significant, actions taking place over
time.

Effects of each “action” aternative were evaluated against the “no-action” aternative, so references
to “increases’ or “decreases’ of effects relate to the increase or decrease as compared to alternative 1,
the no-action alternative.

Effects Thresholds

Thresholds help establish the basis for understanding the severity and magnitude of the effects. Under
each element of the environment, effects thresholds are defined using four categories of significance:

XVi



Summary

negligible, minor, moderate, and major.

An overview of the environmental consegquences of the six aternatives for each environmental
resource/topic areais provided below.

Physical Environment

Soundscape — The “natural soundscape’ is what the Park Service calls natural sounds in the absence
of human-caused sound. The Park Service considers the natural soundscape as a resource similar to
air or water. Director’s Order 47, Sound Preservation and Noise Management (NPS 2001c), directs all
NPS units to protect, maintain, or restore the natural soundscape resource.

Under any of the alternatives, noise from cruise ships and tour, charter, and private vessels would
continue to be common both on the surface and underwater and would frequently intrude over broad
areas, such asinlets and bays. More datais needed to determine the actual extent of vessel noise.
Vessel noise under al alternativesis considered moderate because noise would regularly intrude upon
the natural soundscape over broad aress.

Under Alternative 1, human made sound would be present in the surface soundscape in most areas of
the Glacier Bay and Dundas Bay. Human made sound would be dominant near the Bartlett Cove
Dock and campground at all times and would be expected to be dominant during certain times of the
day in other areas at popular stops along the route to upper Glacier Bay and the tidewater glaciers.
These areasinclude:

Sitakaday Narrows

Gloomy Knob

South Marble Island

North Sandy Cove

McBride Inlet

Tarr, Johns Hopkins, and Reid Inlets

Because sound can travel long distances over water, human made sounds could a so be heard within
the non-motorized waters of Glacier Bay from vessels transiting outside of these areas. Under all
aternatives, surface noise from cruise ships, including public address systems, would regularly
intrude across broad areas.

However, because human made sounds would be present periodically throughout the day, natural
sounds would still dominate in most areas of Glacier Bay and Dundas Bay.

On-going underwater sound monitoring conducted off-shore near Bartlett Cove (NSWC 2002) shows
that vessel noise is pervasive underwater in Glacier Bay. Underwater noise from motor vesselsis
expected to be present throughout all waters open to motorized vessels and also within most non-
motorized waters, since sound travels well underwater. The extent of this noise proliferation is
expected to be within the moderate range.

While no studies have been conducted in Dundas Bay, vessel noise is expected to be aregular
element of the underwater soundscape there as well. Current human-caused surface sounds in Dundas
Bay include tour, charter, and private vessels within the wilderness waters of the upper Bay.

Cruise ship related noise could increase in May and September when there is no seasonal use day
quotaand 2 cruise ships per day, every day may enter Glacier Bay.

Alternative 2 would have the second lowest vessel noise among the alternatives. Thisis because
reduced cruise ship and charter and private vessel numbers would reduce the overall generation of
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vessel noise from June through August. This alternative includes the lowest seasonal use day quota
for private vessels. This, in turn could mean areduction in the amount of man made sound near the
shoreline where many private vessels tend to travel.

Alternative 3 would generate the most sound among the aternatives. It would have similar effectsto
aternative 1, but with the potential to increase cruise ships; this could result in daily exposure of
noise from two cruise ships per day.

Alternative 4 would result in the lowest level of vessel-related noise among the alternatives, due to
reduced quotas for all vessel classes, speed restrictions on cruise ships (which could greatly reduce
the magnitude of underwater sound) and the elimination of cruise ships and tour vesselsform a
portion of the East Arm, Beardslee Entrance, and Fingers and Berg Bays. Under alternative 4, the
soundscape in Dundas Bay would improve because of the daily limit and seasonal quota on charter
vessel use and the closing of the Dundas Bay to cruise ships and tour vessels.

Alternative 5 and 6 would be roughly in the middle range of noise generation among the alternatives.
Alternative 5 and 6 would reduce current effects on soundscape by reducing cruise ship speeds,
extending the seasonal-use day quotafor cruise shipsto include May and September, and prohibiting
tour vesselsin the wilderness waters of Dundas Bay, the entrance to Adams Inlet, and the Beardslee
Entrance.

Air quality — The two primary concerns related to air quality are the amount of pollutants emitted
into the air and the potential from emissions for vessels to leave a visible plumes and/or create haze.

Emissions under all alternatives would be within the moderate range. All aternatives would emit
nitrogen oxides in Glacier Bay above the 250-tons-per-year threshold and, except for alternative 4,
emissions of sulfur dioxide above the 100 ton per year threshold. However, based on the large amount
of the area over which emission would occur, the limited number of other significant emission
sources, and using Juneau’ s air quality for comparison, it is unlikely that these emissions would result
in ambient air concentrations that are greater than 80% of the National Ambient Air Quality
Standards.

Visible haze from stack emissions are known to occur under current conditions, although the
frequency, magnitude, and duration of such eventsis unknown. Reduced vessels under alternative 2
would reduce the magnitude and, because alternative 2 would allow the fewest number of private
vessels, nearshore — short-term reductions of air quality would be the lowest. Alternative 3 would
increase the frequency of visible haze, should cruise ships be increased. The frequency cannot be
predicted, although the NPS is undertaking an air quality monitoring program that would help predict
the frequency, magnitude, and duration.

Alternative 4 would produce the lowest amount of emissionsinto the air due to the lowest numbers of
vessels and speed restrictions for cruise ships. Eliminating tour vessels and limiting charter vesselsin
Dundas Bay would improve air quality there, although there is no evidence that air quality is currently
aproblem. Alternative 5 would also reduce emissions by limiting cruise ship speeds, by applying
seasonal restrictions for cruise shipsin May and September, and by eliminating tour vessels from the
wilderness waters of Glacier Bay. These same measures would reduce emissions under aternative 6.
Alternative 6 would result in increased emissions and visible haze due to the increase in cruise ships.
Alternatives 5 and 6 would allow for the highest level of short-term emissions near shorelines due to
theincrease in private vessels.

Water quality - While the emissions of small amounts of fuel, oil, and wastewater would vary with
the vessel quotas under each alternative, effects on water quality under any of the alternatives are
expected to be minor, with the exception of fuel spillsin Bartlett Cove, which could cause moderate
level effects. A catastrophic oil spill in not an expected outcome of any of the alternatives. Cruise
ships carry sufficient fuel into Glacier Bay to cause amajor spill, however, such a spill isunlikely
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because cruise ships have a good worldwide safety record, are built to very high safety standards,
tend to travel mostly in open waters away from navigational hazards, have highly trained and
knowledgeabl e operators, and while in Glacier Bay carry licensed pilots on board the vessel. Tour
vessels, on the other hand, have the highest potential for impacts, since they carry relatively large
amounts of fuel and tend travel closer to the shoreline and more remote areas of Glacier and Dundas
Bay than cruise ships. Alternative 4, 5, and 6 would prohibit cruise ships and tour vessels in Dundas
Bay wilderness waters, which could reduce the potential for groundings and possible resulting spills
in this area and where groundings have already occurred.

Biological Environment.

Threatened and endangered species —Populations of both humpback whales and Steller sealions are
recovering from historic lows. A biological opinion, issued by NOAA Fisheries, documents that
aternative 6 would not jeopardize the continued existence of the North Pacific humpback whale
population or Steller sealion populations present in Southeast Alaska and would comply with the
Endangered Species Act.

Under all alternatives, vessdl traffic could regularly disturb humpback whales and Steller sealions.
Animals located near highly traveled vessel areas could be disturbed several times per day during
summer. The amount of predicted disturbance varies among alternatives generally in proportion to
vessel numbers and in relation to cruise ship speeds. The traffic is not expected to cause animalsto
leave Glacier or Dundas Bays, but it could cause some animals to leave particular areas to avoid
vessel traffic, which in turn, can reduce foraging, survival and reproduction. The ultimate effect of
this disturbance could be reduced energy intake (e.g., feeding) and/or increased energy expenditure
(e.g. vesseal avoidance behavior). Most wild animals operate under an extremely tight energy budget.
Such energy budgets can become critical during high-energy demands, such as breeding, pregnancy,
caring for young, or during bouts of extreme weather. Animals subject to repeated disturbances might
have lower energy reserves and consequentially lower reproduction and/or survival.

The effect level is expected to be within the moderate range for all alternatives. Even though
disturbance could occur regularly it is not expected to reduce overall abundance of either humpback
whales or Steller sealions.

Humpback whales are vulnerable to being struck by vessels, although an average of only about one
mortality is reported each year for the entire North Pacific stock. Still, a humpback whale was struck
and killed by a cruise ship in park watersin 1999. Smaller vessels also strike whales, but such strikes
aretypicaly not lethal. Based on the best available information, reducing cruise ships speed limits to
13 knots would reduce the risk of fatal vessel/whale collisions. This speed limit would be required
throughout Glacier Bay in alternatives 4, 5, and 6.

Underwater noise from vesselsis expected to interfere with humpback whale foraging and
communication. Cruise ships generate more underwater noise than any other vessel typein Glacier
Bay. Based on the analysis, a cruise ship traveling at near 20 knots is probably audible to humpback
whales up to 25 miles (40 kilometers) away and would be sufficiently loud to provoke a response
from a humpback whale over 6 miles (9 kilometers) away.

Sound levels under aternatives 1, 2, and 3 would commonly be at these levels or higher (with the
exception of waters where 10-knot speed limits have been put in place to protect whales). Reduced
speed limits (13 knots) for cruise ships under alternatives 4, 5, and 6 would greatly reduce underwater
noise and its associated effects.

Steller sealions may be disturbed by vessel noise as well. However, the primary vessel disturbance
factor in Glacier Bay is vessels approaching the sea lions hauled out at South Marble Island. Based on
recent research, the 100-yard (90-meter) buffer at this area may not be sufficient and increasing the

Xix



Summary

buffer to up to 200 yards (180 kilometers) might reduce disturbance to Steller sealions.
Listed from the highest to lowest levels of disturbance are:

= Alternative 3, which has highest cruise ship numbers and does not include speed limits for
cruise ships outside of designated and temporary whale waters,

= Alternative 1, the no-action aternative, which would not change vessel numbers from those
presently in place and does not include speed limits for cruise ships outside of designated and
temporary whale waters,

= Alternative 6, the NPS preferred, has the potential to increase cruise ship numbers would
restrict cruise ship speeds to 13-knots throughout Glacier Bay and eliminate cruise ships from
Dundas Bay.

= Alternative 5, which reduces cruise ship numbersin May and September, restricts cruise ship
speeds to 13 knots or less throughout Glacier Bay, and eliminates cruise ships from Dundas
Bay.

= Alternative 2, which contains the lowest vessel numbers but does not include speed limits for
cruise ships outside of designated and temporary whale waters;.

= Alternative 4, the environmentally preferred alternative, which contains the lowest numbers
of vessels, includes speed restrictions for cruise ships to 13 knots or less throughout Glacier
Bay, and would eliminate cruise ships and tour vessels from Dundas Bay.

Marine mammals — Vessel traffic under each of the alternatives would regularly disturb marine
mammalsin Glacier Bay and Dundas Bay. The overall effect is considered moderate because vessels
would regularly disturb individual animals, however numbers are expected to remain within historic
levels.

The ultimate effect of this disturbance could be reduced energy intake (e.g., feeding) and/or increased
energy expenditure (e.g. vessel avoidance behavior). Most wild animals operate under an extremely
tight energy budget. Such energy budgets can become critical during high-energy demands, such as
breeding, pregnancy, caring for young, molting, or during bouts of extreme weather. Animals subject
to repeated disturbances might have lower energy reserves and consequentially lower reproduction
and/or survival. Existing regulations for Glacier Bay National Park and Preserve (36 CFR 13.65)
specify buffersin haul-outs and approach distance requirements that provide protection from motor
vessel activities.

The amount of predicted disturbance varies among alternatives generally in proportion to vessel
numbers. Alternatives 5 and 6 allow the most private vessels among the aternatives, and private
vessels are expected to cause some of the greatest disturbances because they tend to travel closer to
the shoreline then the other vessel classes where marine mammal's are predominant.

The greatest concern for marine mammals is potential additive effect on harbor seals from vessel
traffic when combined with the other factors that may be causing harbor sealsto declinein Glacier
Bay and Southeast Alaska. Glacier Bay supports one of the largest concentrations of harbor sealsin
Alaska, yet populations have declined dramatically over the last 10 years. The reasons are not known,
but declines have occurred throughout the species range and reasons are expected to include factors
other than vessdl traffic.

Under all alternatives, the upper portions of Johns Hopkins Inlet would be closed to all vessels from
May 1 through June 30 to protect harbor seals when they are pupping. Alternatives 1, 2, and 3 would
require that vessels remain at least 0.25 mile away from harbor seas hauled out on icein July and
August. This would reduce disturbance to harbor seals when they are molting and especially sensitive
to disturbance.

Alternatives 4, 5, and 6 would extend the requirement that vessels remain a minimum of 0.25 mile
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away from harbor seals hauled out on ice to year round. This would reduce vessel disturbance to
harbor seals after August 30, when Johns Hopkins Inlet is open to all vessel types, including cruise
ships.

Marine birds and raptors— All of the alternatives would result in moderate level effects on marine
birds and raptors. The most notable effects would be disturbance of concentration areas of brood-
rearing harlequin ducks, molting waterfowl, and foraging marbled and Kittlitz's murrelets. These
species are particularly sensitive to vessel traffic and are expected to experience potential local
population declinesif continually disturbed by vessels. Existing regulations which specify approach
limits in certain sensitive areas, would continue to provide protection to seabird colonies.

Thelevel of disturbanceisrelated to vessel numbers. The ultimate effect of this disturbance could be
reduced energy intake (e.g., feeding) and/or increased energy expenditure (e.g. vessel avoidance
behavior). Most wild animals operate under an extremely tight energy budget. Such energy budgets
can become critical during high-energy demands, such as breeding, pregnancy, caring for young,
molting, or during bouts of extreme weather. Animals subject to repeated disturbances might have
lower energy reserves and consequentially lower reproduction and/or survival. Private vessels are the
most likely to disturb marine birds, since these vessels travel widely throughout Glacier Bay, tend to
travel closer to the shoreline than other vessel types, and are the most numerous. Alternatives 5 and 6
would allow the most private vessels and associated effects. This effect is still considered within the
moderate range.

Marine Fishes — Effects on marine fish are expected to be minor for al alternatives. Vessel traffic
under any of the alternatives would generate underwater noise and vibration that temporarily displace
or disturb fish. The degree of displacement or disturbance would depend on the volume of vessel
traffic. Implementation of alternatives 2 and 4 would decrease the overall vessdl traffic relative to
aternative 1 and therefore the disturbance of fish would decrease. Alternative 3 and 6 would increase
the number of cruise ship entries could result in an increased displacement or disruption of fish.

Theincreasesin private vessel seasonal-use days under aternatives 4, 5, 6 could result in more sport
fishing and therefore increased fish catch and reducing local abundance of species such as halibut.

Coastal/Shoreline Environment and Biological Communities — While some shoreline erosion may
occur, the overall effect of vessel traffic on shorelines was found to be minor across al aternatives,
with no real difference in the amount of expected effect between alternatives in Glacier Bay and
Dundas Bay.

Human Environment.

Cultural resources — None of the alternatives would damage archaeological or historic resources
because (a) they are exceedingly rare in Glacier Bay since glaciers have recently scoured the entire
Bay and (b) the few that are present are located well away from shorelines and the effects of vessels.

Effects to ethnographic resources relate to the integrity of traditional cultural properties, including
cultural landscapes: namely the Ancestral Homeland of the Huna Tlingit. The effects, which include
perceptions of the Huna Tlingit, relate closely to vessel numbers. Therefore, Alternative 3 and 6
would have the greatest effect and alternative 4 the lowest. This effect is considered to be within the
moderate range because it is expected that there would be a perceived degradation of cultural
landscapes but not to the point of creating a disconnection of peoples from an Ancestral Homeland.

Visitor experience — One of the important purposes of vessel quotas and operating requirementsisto
provide arange of enjoyable visitor experiences.

Under al alternatives, the sights and sounds of other visitors and their motorized vessels would
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detract from the enjoyment of some visitors. Backcountry visitors can be sensitive to this disturbance
because they generally travel by non-motorized methods (e.g., kayaks or on foot), which does not
mask the sound of vessels, and are more likely to be seeking natural quiet and solitude. However, the
sound of other motorized vessels can also impact visitors in motorized vessels when their vessels are
drifting without the motor engaged or at anchor.

Alternative 1 would maintain the current level of disturbance, which is considered within the
moderate range for backcountry users. Alternative 2 would reduce vessel numbers and associated
disturbances to visitors, but would also restrict access by reducing quotas. Alternative 3 would
increase opportunities for people to visit Glacier Bay via cruise ship, but would detract from the
experiences of other visitors due to the sights, and sounds of and visible haze from cruise ships.
Alternative 4 would have the lowest amount of disturbance, but would also greatly reduce available
permits for people wishing to visit Glacier Bay and/or Dundas Bay. Alternative 4 would improve
enjoyment for visitors aboard charter and private vessels and backcountry users by closing al or a
portion of the East Arm of Glacier Bay, the Beardslee Entrance, Fingers and Berg Bays, and Dundas
Bay to cruise ships and tour vessels. This, however, would also reduce opportunities for people
wishing to tour Glacier Bay or Dundas Bay in a cruise ship or tour vessel. Alternatives 5 and 6 would
close to cruise ships and tour vessels the entrance Adams Inlet, Beardslee Entrance, and the
wilderness waters of Dundas Bay. This would improve conditions for charter and private vessel users
and backcountry users in these areas and would still keep the East Arm available for cruise ship and
tour vessel passengers. Alternatives 5 and 6 would increase nearshore disturbances caused by private
vessels but would also reduce vessel-related disturbance in the wilderness waters of Dundas Bay by
eliminating tour vessels there.

Under alternatives 1, 2, and 3, “seasonal entries’ would still be used to measure quotas for all vessel
classes. This could result in some private vessel visitors being denied entry during the peak visitation
period of mid-summer. Under alternatives 4, 5, and 6, three changesin the way vessel quotas are
measured would improve opportunities for private vessel visitors. The ‘based in Bartlett Cove’
exemption would be eliminated, short-notice permits for private vessel would be available, and the
use of ‘seasonal entries’ would be eliminated. These actions would simplify the regulations, reduce
frustration of visitorsin private vessels, and provide increased opportunity for private vessel visitors
to experience Glacier Bay during the peak summer months. These alternatives also would simplify
whale water designations to make them easier to follow and more reflective of actual conditions.

Alternatives 4 would increase wilderness and solitude in the wilderness waters of Dundas Bay and the
East Arm of Glacier Bay north of Muir Point by prohibiting cruise ships and tour vessels.
Alternatives 5 and 6 would restrict tour vessels and cruise ships from the wilderness waters of Dundas
Bay and the entrance to Adams Inlet and Beardslee Entrance in Glacier Bay. These actions would
increase opportunities for solitude and to experience wilderness in these areas for other charter and
private vessel visitors and backcountry visitors.

A 13-knot speed limit would be set for cruise ships under aternatives 4, 5, and 6. Thiswould add
about 3 hours to the amount of time visitors on cruise ships would remain in Glacier Bay. This
additional time could either enhance or detract from the cruise ship passengers visit. Some visitors
may enjoy and appreciate the extratime spent in Glacier Bay observing the scenery and wildlife. For
other visitors this additional time may appear to be an annoyance and delay them from their future
itinerary. The increased time cruise ships spend in Glacier Bay could also increase the exposure other
visitors have to the sights and sounds of cruise ships.

Vessel use and safety — The effects to vessel safety and use are summarized below according to
vessel safety and traffic and the risk of major vessel accidents. Vessel safety and traffic reflects the
number of vesselsin Glacier and Dundas Bays and the speed at which the vessels travel. Alternative 1
reflects existing conditions and projected increases to fill vessel quotas. Given that there have been no
major accidents since this management strategy was implemented and a good safety record from
1994-2001, the effect on vessel safety due to the implementation of alternative 1 would be negligible.
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The relative change in vessel safety between alternatives 1, 2, and 3 would be reflected in the number
of vesselsin Glacier Bay at any onetime. The decrease in vesselsin alternative 2 could increase the
relative level of vessel safety and the increase in vesselsin alternative 3 could decrease the relative
level of safety compared to alternative 1.

Alternatives 4, 5, and 6 have vessel quotas for Dundas Bay as well as Glacier Bay and revised
operating requirements. The decrease in the number of vessels, the designated vessel routes, and the
speed limitsincluded in alternative 4 could increase vessel safety by decreasing and controlling vessel
traffic Glacier Bay. Restricting cruise ships and tour vessels from Dundas Bay in alternative 4 could
reduce vessel congestion in that area and prevent groundings. Dundas Bay is poorly charted and
contains many navigational hazards and shallow areas that could pose safety hazards to cruise ships
and tour vessels.

The vessel quotasin aternatives 5 and 6 are comparable to current high use days; therefore, their
effects are similar to alternative 1. However, alternative 5 measures vessel speed over the ground
whereas alternative 6 would measure vessel speed through the water. The measurement of vessel
speed over the ground could decrease vessel safety under alternative 5 because vessel
maneuverability can be, at times, compromised when vessels try to maintain their speed over the
ground and travel with currents. Under alternative 5 and 6 the restriction of cruise ships and tour
vessels from Dundas Bay wilderness waters could increase vessel safety compared to alternative 1.

Therisk of amajor vessel accident is similar among all the alternatives. The history of vessel
incidents shows that there have been no major accidents, however, the potential still exists. The worst
case accident scenario for Glacier Bay would be amajor fuel spill in ice-filled waters. Therefore, the
risk of an accident increases with an increase in the number of vessels that can enter ice-filled water.
Under alternative 1, the risk of such an accident islow and classified as minor. Because of the
decreased number of total vessels under alternatives 2 and 4, therisk of an accident inicefilled
waters would be reduced to extremely low. The increases in the number of vessels per season in
aternatives 3, 5, and 6 incrementally increases the probability of accident to minor effect.

However, under aternatives 1, 2, and 3 all vessels would be able to travel at unlimited speeds
throughout Glacier Bay and Dundas Bay with the exception of designated and temporary whale
waters and those areas closed to motorized vessels. Under alternative 4, 5, and 6 al tour, charter, and
private vessels would be able to travel at unlimited speeds in the same areas. The ability to travel at
unlimited speeds could increase the potential for a vessel accident in the areas mentioned above. By
reducing cruise shipsto 13 knots or less under alternatives 4, 5, and 6 the potential for avessel
accident or grounding could be reduced.

One vessel accident involving atour vessel has already occurred within the wilderness waters of
Dundas Bay. Eliminating cruise ships and tour vessels from the wilderness waters of Dundas Bay
under alternatives 4, 5, and 6 would reduce the risk of avessel accident in this areato extremely low.

Wilderness resources — Under al alternatives, vessel traffic would reduce wilderness values along
theterrestrial shoreline of Glacier Bay and Dundas Bay. Alternative 4 would have the lowest effect
on wilderness values because of the lower vessel numbers and the elimination of cruise ships and tour
vesselsin al of Dundas Bay, East Arm of Glacier Bay, Beardslee Entrance, and Fingers and Berg
Bays. Alternative 5 and 6 would eliminate cruise ships and tour vessels from the entrance to Adams
inlet, Beardslee Entrance, and the wilderness waters of Dundas Bay, improving wilderness conditions
there. Alternatives 3 and 6 would increase the potential for visible haze, noise, and naturalnessin
wilderness due to the increase in cruise ships.

Local and regional socioeconomics— In general, effects from changesin cruise ship and tour vessel

guotas could occur at the tourism-industry level, while changesin charter and private vessels could
occur at the local level, including the many small communitiesin the Icy Strait area.
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CHAPTER 1

PURPOSE AND NEED

NATIONAL "PARK"AND PRESERVE, ALASKA

VESSEL QUOTAS AND OPERATING REQUIREMENTS ¢ FINAL ENVIRONMENTAL IMPACT STATEMENT



CHAPTER 1. PURPOSE AND NEED

11 INTRODUCTION

The National Park Service (NPS, also “the Park Service”) proposes to establish new or keep existing
guotas (limits) and operating requirements for four types of motorized watercraft — cruise ships, and
tour, charter, and private vessels — within Glacier Bay and Dundas Bay in Glacier Bay National Park
and Preserve (see figure 1-1; see subsection 1.1.3). Thisfinal environmental impact statement (FEIS)
was prepared, as required, under the National Environmental Policy Act (NEPA) of 1969 and
regulations of the Council on Environmental Quality (CEQ); 40 Code of Federal Regulations [CFR]
1500). It describes a reasonable range of alternatives and the existing conditions and contains a
detailed analysis of the environmental consequences of the alternatives. This chapter describes the
underlying purpose and need for the action; presents background information related to the history of
vessel management; presents an overview of applicable regulations; and summarizes issues identified
by the Park Service, government agencies, organizations, businesses, and the public.

111 Purpose

The purpose for the action is to address the continuing demand for motorized watercraft access into
Glacier Bay and Dundas Bay in a manner that ensures continuing protection of park resources and
values while providing for arange of high-quality recreational opportunities for visitors. The Park
Service seeks to develop a system of vessel quotas and operating requirements for the park and
preserve that would guide management of vessel traffic in the park and clarify regulations.
Implementation of new vessel quotas and/or operating requirements would require promulgation of
regulations, revising 36 CFR 13.65.

112 Need

The need for action stems from legislation enacted in 2001, wherein the U.S. Congress directed the
Park Service to set the maximum level of motorized vessel entries based on the analysisin this
environmental impact statement. Measures to address vessel traffic were implemented in 1979.
Temporary regulations went into effect in 1980 and permanent regulations were promulgated in 1985
to respond to concerns about the effects motor vessels have on the endangered humpback whale
(Megaptera novaeangliae). Since then, concerns have broadened to encompass potential effects on
other biota, the physical environment, and the visitor experience. Reevaluation of vessel quotas and
operating requirements is required to address the continuing demand for vessel entries and park
visitation. The Park Service desires, through this planning process and this environmental impact
statement, to comprehensively address issues and concerns associated with vessel management and
the park’ s marine environment.

1.1.3 Geographic Area
Collectively, Glacier Bay and Dundas Bay comprise the planning areain this environmental impact
statement. Glacier Bay is defined as all contiguous marine waters lying north of an imaginary line

between Point Gustavus and Point Carolus. Dundas Bay is defined as all contiguous marine waters
north of an imaginary line between Point Dundas and Point Wimbledon (see figure 1-2).
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1.2 History of Vessel Management in Glacier Bay National Park and Preserve

12 HISTORY OF VESSEL MANAGEMENT IN GLACIER BAY NATIONAL PARK
AND PRESERVE

The Park Service has managed motorized recreational vesselsin Glacier Bay for more than 20 years.
Serious efforts to manage motorized vesselsin Glacier Bay began in the mid-1970s in response to
concerns regarding humpback whale populations. Since that time, many decisions and plans have
been made setting vessel quotas and operating requirements. To understand the current proposed
action and the purpose and need for this action, it isimportant to understand the major milestones of
vessel management at the park and preserve.

The following subsections summarize these major milestones. For a more detailed perspective on the
history of vessel management at the park, see Catton (1995). Much of the following historical
overview is based on Catton (1995) and on the 1995 vessel management plan and environmental
assessment (NPS 1995a; described in subsection 1.2.6), and the 1996 revised environmental
assessment and finding of no significant impact (NPS 1996).

121 The 1979 Biological Opinion

At the request of the Park Service, consultation under section 7 of the Endangered Species Act (ESA)
began in 1979 because vessel traffic in Glacier Bay was implicated when several humpback whales
departed from the Bay. The National Marine Fisheries Service (NMFS; now called the National
Oceanic and Atmospheric Administration [NOAA] Fisheries) issued a biological opinion (NMFS
1979) concerning the effects of actions proposed by the Park Service to control vessel activity in
Glacier Bay National Monument. The National Marine Fisheries Service concluded that uncontrolled
increase of vessdl traffic, particularly of erratically traveling charter/pleasure craft, probably had
atered the behavior of humpback whales in Glacier Bay and, thus, may be implicated in their
departure from the Bay during 1978 and 1979. Therefore, a continued increase in the amount of
vessdl traffic, particularly charter/pleasure craft, in Glacier Bay would likely jeopardize the continued
existence of the humpback whale population frequenting Southeast Alaska (NMFS 1979).

In response to the 1979 jeopardy opinion and the reasonable and prudent alternatives the National
Marine Fisheries Service recommended, the Park Service limited vessel traffic to approximately the
1976 level and established restrictions on vessel routing and maneuvering. Vessels were divided into
categories based on their size and purpose for being in the Bay. Research was initiated on humpback
whale behavioral response to vessels, humpback whale prey type and density, and underwater
acoustic conditions.

1.2.2 The 1983 Biological Opinion

The Park Service reinitiated consultation with the National Marine Fisheries Service in 1983 by
reguesting a determination on whether vessel traffic could be increased, and if so, to what extent. In
the 1983 opinion, the National Marine Fisheries Service stated again that “if the amount of vessel
traffic in Glacier Bay was allowed to increase without limit or if the existing restrictions on the
operation of vessels within the bay were removed, the associated disturbance would be likely to
jeopardize the continued existence of the Southeast Alaska humpback whale stock.” The National
Marine Fisheries Service addressed the question of increasing vessel traffic by stating that “an initial
increase of no more than 20% (above the 1976 level) for the large ship and small vessel categories
would be prudent.” The National Marine Fisheries Service also recommended that any vessel
increases be contingent on monitoring studies of whale presence, noise levels, and prey showing no
adverse affects. The opinion stated “a minimum of two years should be allowed for monitoring and
evaluating the effects of such an increase before additional increases are proposed.” The opinion aso
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1.2 History of Vessel Management in Glacier Bay National Park and Preserve

allowed for subsequent increases, as long as whale numbers did not fall below the 1982 level (22
whales).

1.2.3 Increasesin Vessel Quotasthrough the Mid- and L ate-1980s

The Park Service promulgated new regulationsin May 1985. These regulations allowed for up to a
20% increase in vessel quotas above the 1976 level for all vessdl classes. The Park Service
implemented increases in two increments, and the 20% increase was reached in 1988.

1.2.4 Final Recovery Plan for Humpback Whales

In 1991, the National Marine Fisheries Service published the Final Recovery Plan for the Humpback
Whale. In this document along-term numerical recovery goal was set for humpback whales, along
with objectives for achieving the recovery goal. The long-term numerical goal isto increase
humpback whale populations to at |east 60% of the number existing before commercial exploitation
or of current environmental carrying capacity. Both of those levels remain to be determined. In the
meantime, the interim goal is a doubling of populations within the next 20 years.

The recovery plan further states that the primary means to an increased population isto “optimize
natural fecundity by providing natural feeding opportunities, and reducing death and injury by human
activities.” Objectivesin the humpback whale recovery plan that are applicable to vessel management
include:

1. maintain and enhance current or historical habitats used by humpback whales by reducing
disturbance from human-produced underwater noise in important habitats when
humpback whales are present and encourage government entities at all levels to correct
existing impacts on the habitat of humpback whales;

2. identify and reduce direct human-related injury and mortality through an evaluation of
the effects of humpback whales from collisions with ships or boats; and

3. measure and monitor key humpback whale population parameters.

1.25 The 1993 Biological Opinion

In 1993, the National Marine Fisheries Service issued a biological opinion based on a 1992 internal
Park Service draft proposal for quotas and operating requirements. The biological opinion analyzed
the potential effects on the Steller sealion (Eumetopias jubatus), gray whale (Eschrichtius robustus),
and humpback whale. The biological opinion was based on the following level of proposed vessel
activity: cruise ships at the rate of 2 per day for a seasonal total of up to 184, tour vessels at the rate of
3 per day for aseasonal total of 276, charter vessels at the rate of 6 per day for a seasonal total of 552,
and private vessels at the rate of 25 per day for a seasonal total of 2,300. The National Marine
Fisheries Service recommended continued monitoring and study of humpback whale movement,
distribution, abundance, and feeding ecology, and study of how vessel presence alters the behavior
and/or distribution of humpback whales. The National Marine Fisheries Service concluded that the
Park Service' s draft management plan would not adversely affect the Steller sealion population, gray
whales, or the central North Pacific humpback whale population. Further, the agency concluded that
the level of vessel activity described in the plan would not jeopardize the continued existence and
recovery of these species. The opinion applied to the 1995 vessel management plan and
environmental assessment, since the vessel management levelsin the plan were equivalent to or less
than those described above (see the discussion about this plan in subsection 1.2.6).
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1.2 History of Vessel Management in Glacier Bay National Park and Preserve

126 The 1996 Vessel Management Plan and Environmental Assessment Finding of No
Significant Impact (NPS 1996)

In 1991, the Park Service began the development of the first comprehensive vessel management plan,
considering the effects on park resources and visitor experience. The 1996 finding of no significant
impact provided for increases in cruise ships, charter vessels, and private vessels. It provided for an
incremental increase in cruise ships up to 184 over the June through August season (up to 2 cruise
ships per day, every day, over those three months). Any increase would be contingent upon the
completion of studies demonstrating that such increases would be consistent with park resources and
values. Daily limits of 3 tour vessels, 6 charter vessels, and 25 private vessels would not be changed.
Current restrictions on seasonal entries and use days for charter and private vessels were modified to
provide an 8% increase in seasonal-use days for charter vessels and a 15% increase for private
vessels. The environmental assessment acknowledged that uncertainties existed regarding the
environmental consequences of increasing vessel quotasin Glacier Bay.

Based on the environmental assessment, the Park Service concluded there would be no significant
impacts as aresult of the proposed action and issued a finding of no significant impact in March
1996. The Park Service concluded that an EIS was not required, and the modified vessel management
alternative was implemented, with regulations effective in May 1996.

Research and monitoring programs were initiated to better understand the effects of park vessel traffic
on resources and values. Research and monitoring programs initiated since the 1995 environmental
assessment include:

= reaction of Steller sealionsto vessels—completed in 2000

= disturbance of harbor seals by motorized vessels in Johns Hopkins Inlet — completed in
2001

* monitoring underwater noisein Glacier Bay National Park and Preserve — ongoing

= disturbance of harbor seals at aterrestrial haul-out in Glacier Bay National Park and
Preserve — ongoing

»  population characteristics of humpback whalesin Glacier Bay and adjacent waters —
ongoing

= opportunistic sightings of marine mammalsin Glacier Bay National Park — ongoing

= humpback whale song recording in Glacier Bay: their frequency and occurrence —
ongoing

*  humpback whale forage study — completed in 2002
= coasta resources inventory and mapping project — ongoing

» development of coastal monitoring protocols and process-based studies — completed in
2001

= ecology of selected marine communitiesin Glacier Bay —completed in 2003

= distribution and abundance of small schooling fish in near shore communities —
completed in 2003

= marine predator studiesin Glacier Bay National Park and Preserve — ongoing

= seaotter distribution, relative abundance, prey analysis, and impact on benthic
communities — ongoing

» fjord oceanographic processesin Glacier Bay — ongoing

=  mapping the benthic habitat in Glacier Bay — completed in 2001

= abundance and distribution of forage fish and plankton — completed in 1999
1-6
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1.2.7 OmnibusParksand Public Lands Management Act of 1996 (Public L aw 104-333)

This act limited the ability of the Park Serviceto regulate air and water quality, as well as noise
generation. Key provisions of the act are as follows:

The Park Service may not impose any additional permittee operating conditions in
the areas of air, water, and oil pollution beyond those determined and enforced by
other appropriate agencies.

When competitively awarding permits to enter Glacier Bay, the Park Service may
take into account the relative impact particular permittees will have on park values
and resources, provided that no operating conditions or limitations relating to noise
abatement shall be imposed unless the secretary determines, based on the weight of
the evidence from all available studies including verifiable scientific information
from the investigations provided for in this subsection, that such limitations or
conditions are necessary to protect park values and resour ces.

1.2.8 2001 Decision —U.S. Court of Appealsfor the Ninth Circuit

InaMay 1997 complaint filed in the U.S. District Court, the National Parks Conservation
Association challenged the validity of the Park Service's 1996 finding of no significant impact that
authorized the increased entry levels. The U.S. District Court upheld the decision made by the Park
Service. Following an appeal, the U.S. Court of Appealsfor the Ninth Circuit reviewed the evidence
and ruled in February 2001 that the portion of the vessel management plan and environmental
assessment and the implementing regulations that authorized an increase in vesselsinto Glacier Bay
violated NEPA because an environmental impact statement was not prepared. The court determined
that uncertainty about the potential effects of increased vessel quotas, as outlined in the environmental
assessment (see subsection 1.2.5), wasitself an indicator of significant impacts as defined under
NEPA. Furthermore, the court determined that the project involved controversy, which is another
measure of significance under the act.

The court prohibited vessel traffic above the pre-1996 levels unless an EI'S was prepared. The court
decision went into effect in late summer 2001.

1.2.9 Fiscal Year 2002 U.S. Department of the Interior Appropriations Bill (Public Law
107-63, 105th Congr ess)

Following the Ninth Circuit Court of Appeals’ decision, the U.S. Congress, as part of the U.S.
Department of the Interior (USDI) Appropriations Act of 2002 (section 130 of Public Law 107-63
[155 Statute 414]), changed the requirements established in the court decision and required the Park
Serviceto:

= prepare and complete an environmental impact statement by January 1, 2004, to identify
and analyze the effects of the increased vessel use established in 1996.

» set the maximum levels of vessels (motorized watercraft) that enter Glacier Bay based on
the environmental impact statement.

Congress set the numbers of allowable vessal entries to the levelsin effect during the 2000 calendar
year, which were 139 cruise ships, 276 tour vessels, 312 charter vessels, and 468 private vessels for
the June through August season. On January 18, 2002, the U.S. District Court modified the previous
injunction. This current level of seasonal entries forms the basis for the no-action aternative
(alternative 1) of this environmental impact statement.
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1.2.10 The 2003 Biological Opinion

The National Park Service initiated formal consultation with NOAA Fisheries under section 7 of the
Endangered Species Act on March 17, 2003, regarding the direct and indirect effects of possible
increases in vessel quotas and operating requirements. NOAA Fisheries assessed the potential effects
of the action using information presented in the draft environmental impact statement compl eted by
the Park Service in March 2003; information provided by NPS since the DEIS was issued; and on
discussions among NPS and NOAA Fisheries.

The biological opinion, issued August 5, 2003, focused on the NPS preferred alternative in this FEIS,
but determined that the effects of any of the alternatives are not likely to jeopardize the continued
existence of any, nor would they destroy or adversely modify, designated critical habitat of the three
species analyzed: (i) Western stock of Steller sealions, listed as endangered on May 5, 1997 (62 FR
30772), critical habitat designated on August 27, 1993 (58 FR 45269); (ii) Eastern stock of Steller sea
lions, listed as threatened on November 26, 1990 (55 FR 40204), critical habitat designated on August
27,1993 (58 FR 45269); and (iii) central North Pacific humpback whales listed as endangered upon
passage of the Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.).

Although NOAA Fisheries concluded that “we can state with certainty that these effects will not
jeopardize the continued existence of the central North Pacific population of humpback whales,” they
raised concern that the potential of mortality due to collisions, and the effects of increased noise
levels, may adversely affect humpback whales and, moreover, that the takes from the proposed
actions cannot be quantified at thistime.

NOAA Fisheries viewed the greatest potential for take for Steller sealions to be disturbance at haul-
outs in the action area. While individuals from the endangered western population of Steller sealions
occur in the action area, the numbers of individuals present is believed to be low enough that NOAA
Fisheries found that the proposed action could only result in a minimal number of potential takes.
Takes from the western population would be at alevel that could only have aminimal effect on this
population. NOAA Fisheries has no reason to believe that the NPS preferred alternative (alternative
6), as proposed, would jeopardize the continued existence of the western population of Steller sea
lionsin the future.

NOAA Fisheries made four conservation recommendations pursuant to the above concerns:

1. ThePark Service should continue to monitor the levels of disturbance from vessels and vessel
noisein Glacier Bay National Park and Preserve waters to determine the extent of take of
Steller sealions and humpback whales that would occur under the decision. Upon
determination of appropriate take levels, and issuance of regulations or authorizations under
section 101(a)(5) of the Marine Mammal Protection Act and/or its 1994 amendments, NOAA
Fisheries will amend the opinion to include an ESA incidental take statement for listed
speciesin the action area. No increasesin cruise ship entries into Glacier Bay from the 2003
levels should occur until these determinations have been made.

2. NOAA Fisheries expressed concern about the potential for collisions to occur that result in
serious injury or mortality to the whale, especially because as numbers of whales and vessels
increase the probability of collision will likely increase. The Park Service continues to
monitor the occurrence of whales in nearshore waters to determine if maximizing private
vessel usein Glacier Bay, by increasing the number of seasonal-use days for private vessels,
would result in increased disturbances to marine mammals including sea lions on rocks, or
foraging whales.

3. Giventhat vessel length and speed are an important factor in the severity of whale-vessel
collisions, and that NOAA Fisheriesincluded watersimmediately adjacent to the park
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entrance in Icy Strait and at Point Adolphus as part of the action area they evaluated, and that
the large whale concentration at Point Adolphus, a popular whale watching location for
vessels entering and exiting NPS waters, is not protected by vessel speed limits NOAA
Fisheries made the following recommendation: The NPS should work with NOAA Fisheries,
the U.S. Coast Guard and the State of Alaskato implement vessel speed limits, or exclusion
zones in the nearshore waters of Icy Strait (i.e, within 1 mile of Point Adolphus) adjacent to
park waters that contain known concentrations of whales, or establish agreements with cruise
ship and tour vessel concessioners whereby vessel speed and course restrictions are adopted
beyond the NPS boundaries in these areas where whales are known to forage and occur in
large numbers.

4. Andfinally, NOAA Fisheries concluded that the proposed increases in vessel traffic are
occurring in an area where disturbance and collision risk are already a concern, and in the
absence of a quantitative determination of Endangered Species Act and the Marine Mammal
Protection Act of 1972 take levels. It isNOAA Fisheries recommendation, therefore, that the
Park Service should monitor and evaluate its vessel operating requirements to determine if
they are effective at protecting whales in these nearshore waters. Two essential elements of
this recommendation are measurements of compliance and effectiveness of regulations.

13 LEGAL MANDATES, POLICIES, AND PLANS

The following subsections summarize the most important directives that guide devel opment of this
plan.

1.3.1 NPSOrganic Act and Redwood Amendment

The Organic Act of 1916 and the 1978 amendment of the NPS General Authorities Act of 1970
provide the overall mandate for management of the national parks. The Organic Act specifies the core
NPS mission, including establishing regulations to protect the environment. The act states the
responsibilities of the Park Service:

The (National Park) service . . . shall promote and regulate the use of the Federal
areas known as national parks . . . to conserve the scenery and the natural and
historic objects and the wild life therein and to provide for the enjoyment of the same
in such manner and by such means as will leave them unimpaired for the enjoyment
of future generations.

The Organic Act gives the Park Service a mandate to protect resources of national parks and to make
conservation of the environment the leading priority when making management decisions regarding
national parks. The act also states that one of the fundamental purposes of all parks includes the
enjoyment of park resources and values. In situations where a conflict exists between Park Service
efforts to conserve resources and values versus those providing for enjoyment of them, conservation
takes precedence.

Supplementsto the Organic Act of 1916. Congress supplemented provisions of the Organic Act by
the General Authorities Act in 1970, and through enactment of a 1978 amendment to that law, the
Redwood Amendment. Congress strengthened the ability of the U.S. Secretary of the Interior to
protect park resources. The Redwood Amendment states:

Congress further reaffirms, declares, and directs that the promotion and regulation
of the various areas of the National Park System . . . shall be consistent with and
founded in the purpose established by section 1 of this title [the Organic Act
provision quoted on page 1], to the common benefit of all the people of the United
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Sates. The authorization of activities shall be construed and the protection,
management, and administration of these areas shall be conducted in light of the
high public value and integrity of the National Park System and shall not be
exercised in derogation of the values and purposes for which these various areas
have been established, except as may have been or shall be directly and specifically
provided by Congress.

Section 1.4 of the Park Service' s 2001 Management Policies (NPS 2001b), described further in
subsection 1.3.3, formally adopts a single interpretation of the key statutory provisions under the
Redwood amendment. This interpretation limits ambiguity to ensure consistency in decision making
to show the courts that decisions made by the Park Service are logical and reasonable, and thoroughly
thought through in accordance with the Organic Act. Section 1.4 of the NPS management policies
states that the no-impairment term of the Organic Act and the no-derogation term of the Redwood
amendment define asingle standard for management of the National Park System, and the terms can
be used interchangeably (NPS 2001b).

1.3.2 Protection of Park Resources and Values

The NPS Organic Act and the General Authorities Act prohibit impairment of park resources and
values. The NPS management policies use the terms “resources’ and “values’ to mean the full
spectrum of tangible and intangible attributes for which the park is established and are managed,
including the Organic Act’s fundamental purpose and any additional purposes as stated in the park’s
establishing legiglation. The impairment of park resources and values may not be allowed unless
directly and specifically provided by statute. The primary responsibility of the National Park Service
isto ensure that park resources and values will continue to exist in a condition that will allow U.S.
citizens to have present and future opportunities for enjoyment of them.

The evaluation of whether impacts of a proposed action would lead to impairment of park resources
and valuesisincluded in this environmental impact statement. |mpairment is more likely when there
are potential impacts to aresource or value whose conservation:

» isnecessary to fulfill specific purposesidentified in the establishing legislation or
proclamation of the park.

= iskey tothenatura or cultura integrity of the park or to opportunities for enjoyment of
the park.

» isidentified asagod inthe park’s general management plan (NPS 1984) or other
relevant NPS planning documents.

This environmental impact statement includes an evaluation of the potential for each alternative to
result in impairment. The Park Service will base its final decision regarding the proposed action’s
potential to impair park resources on this evaluation.

Animpairment evaluation is presented in “ Chapter 4. Environmental Consequences’ for each topic
contained within the physical and biological environment sections and for two topics within the
human environment section — wilderness resources and cultural resources.

1.3.3 Pertinent NPS Director’s Orders

Director’ s orders are part of the NPS directives system, as are NPS management policies. Director’s
orders provide legal references, operating policies, standards, and procedures for particular aspects of
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park planning. Director’s Order 12 (NPS 2001a) is most relevant because it provides the guidance
necessary to prepare an NPS EIS in compliance with NEPA.

Two other director’ s orders are particularly pertinent to vessel management in Glacier and Dundas
Bays. “Director’s Order 47, Sound Preservation and Noise Management” (NPS 2001c) is important
because it provides guidance for regulating noise in the park. This director’ s order articulates NPS
policies that require, to the fullest extent practicable, the protection, maintenance, or restoration of the
natural soundscape resource in a condition unimpaired by inappropriate or excessive noise sources.
“Director’s Order 41, Wilderness Preservation and Management” (NPS 1999a) provides
accountability, consistency, and continuity to the Park Service' s wilderness management program,
and otherwise guides service-wide efforts in meeting the letter and spirit of the 1964 Wilderness Act.
This director’s order clarifies, where necessary, specific provisions of the Park Service' s management
policies (NPS 2001b), and establishes specific instructions and requirements concerning the
management of all NPS wilderness areas.

1.3.4 Glacier Bay National Park and Preserve Enabling L egidation

Glacier Bay was designated as a national monument by presidential proclamation in 1925. The
presidential proclamations of 1925 and 1939 established and expanded Glacier Bay National
Monument; the Alaska National Interest Lands Conservation Act (ANILCA) of 1980 redesignated the
monument as a park and preserve and further expanded it; the NPS Organic Act of 1916, and
amendments applicable to all national park areas, and the Omnibus Consolidated and Emergency
Supplemental Appropriations Act of 1999 (Public Law 105-277), as amended, provide specific
statutory requirements for management of the park and preserve. These mandates include:

= “conserv[ing] the scenery and the natural and historic objects and wildlife thereinand . . .
provid[ing] for the enjoyment of the same in such manner and by such means as will
leave them unimpaired for the enjoyment of future generations’ (NPS Organic Act).

= preserving and protecting the area’ s tidewater glaciers, vegetation, unique opportunities
for scientific study of glaciers and related flora and fauna changes over time, and historic
value associated with early explorers and scientists (proclamation).

= preserving lands and waters containing nationally significant natural, scenic, historic,
archeological, geological, scientific, wilderness, cultural, recreational, and wildlife values
(Alaska National Interest Lands Conservation Act).

= preserving the unrivaled scenic and geological values associated with natural landscapes
(Alaska National Interest Lands Conservation Act).

* maintaining sound populations of, and habitat for, wildlife species of inestimable value to
the citizens (Alaska National Interest Lands Conservation Act).

= preserving the natural, unaltered state of the coastal rain forest ecosystem (Alaska
National Interest Lands Conservation Act).

» preserving wilderness resources and related recreational opportunities (Alaska National
Interest Lands Conservation Act).

=  maintaining opportunities for scientific research and undisturbed ecosystems (Alaska
National Interest Lands Conservation Act).

= dlowing the park to remain “[d] large sanctuary where fish and wildlife may roam free,
developing their social structure and evolving over long periods of time as nearly as
possible without the changes that extensive human activities would cause” (Alaska
National Interest Lands Conservation Act).
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1.35 Park Purposes

Based on the enabling legidlation presented in subsection 1.3.4, the purpose of the park isto preserve
its accessible tidewater glaciers, superlative scenic grandeur, historic value, unique opportunities for
the study of glaciers and associated plant and animal community succession processes, fish and
wildlife populations and their habitats, unaltered and undisturbed ecosystems and opportunities for
scientific research, and wilderness resource values and related recreational opportunities (NPS
20003).

1.3.6 International Biosphere Reserve and World Heritage Site Designations

In 1986, the park and preserve was designated as an International Biosphere Reserve by the United
Nations Educational, Scientific, and Cultural Organization under its Man and the Biosphere Program.
Biosphere reserves are protected areas that are internationally recognized. They are established to
conserve species and natural communities and to discover ways to use environments without
degrading them. The program emphasi zes research, resource monitoring, and education.

In December 1992, the United Nations Educationa, Scientific, and Cultural Organization also
designated the park as a World Heritage Site, a natural site of outstanding universal value to mankind.
World Heritage Site designation recognizes the world’s most significant natural and cultural areas.
The park and preserve is a part of the Kluane/Wrangell-St. Elias/Glacier Bay/Tatshenshini-Alsek
World Heritage Site.

1.3.7 Park Management

Title 36 CFR 13.65 (see appendix A) and the Glacier Bay National Park and Preserve 2003
Compendium (NPS 2003; see appendix B) stipulate park rules and regulations, including current
vessel quotas and operating requirements (as amended by the U.S. Congress). The park compendium
outlines many NPS regulations that provide the superintendent with discretionary authority to make
designations or impose public use restrictions or conditions. The regulationsin 36 CFR 13.65 and the
park compendium encompass all aspects of park management. The compendium is reviewed and
revised annually.

1.3.8 Omnibus Consolidated and Emergency Supplemental Appropriations Act, 1999 (Public
Law 105-277, 1998)

The Omnibus Consolidated and Emergency Supplemental Appropriations Act, passed in October
1998 and amended in May 1999, specifically addressed commercial fishing activitiesin the marine
waters of the park. This legidation restated closure of wilderness waters to commercial fishing,
closed additional non-wilderness areas within Glacier Bay to commercial fishing, and required a
phase-out (in progress) of al commercia fishing within Glacier Bay. The law allows existing
commercia fisheriesto continue in the marine waters of the park outside Glacier Bay under a
cooperative NPS / State of Alaska fisheries management plan consistent with park purposes and
values.

1.3.9 Pertinent Park Plansand Their Relationship to ThisPlan

General Management Plan. The park and preserve’ s General Management Plan (NPS 1984) sets
the overall direction for management of natural and cultural resources, visitor use, land protection,
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and facility development. The following general management plan objectives pertain to vessel quotas
and operating requirements:

1. Protection of park resources: Allow ecological processes to continue unimpaired by
visitor use. Protect marine and terrestrial wildlife and vegetation from adverse effects of
visitor use. Identify marine areas that have special sensitivities for wildlife, solitude, or
other values, and develop methods for protecting these specia sensitivities.

2. Provision for visitor use: Continue recognition of Glacier Bay’ s waterways as primary
access corridors to the area. Ensure visitors have awide variety of quality and
environmentally sound alternatives for experiencing the Glacier Bay story, employing a
wide variety of vesseal types. Establish vessel operating requirements and limits on the
number of vessel entries necessary to protect park purposes and resources.

Wilderness Visitor Use Management Plan. In July 1989, the park adopted the Wilderness Visitor
Use Management Plan (NPS 1989). The plan establishes wilderness visitor management zones and
reguirements for access, group size, length of use, and commercial activities. Recreational use
associated with vessel traffic, such as tour vessel drop-off points for wilderness visitors, or numbers
of commercial seakayaking trips, is addressed in the plan. This plan was considered in the
development of this environmental impact statement.

Backcountry Management Plan and Environmental I mpact Statement. The National Park
Service is amending the park general management plan with a backcountry management plan and
accompanying EIS. A Notice of Intent to prepare an EIS was published in the Federal Register in
September 2002. The Plan is to provide comprehensive management direction for the next 15 to 20
years for the backcountry of Glacier Bay National Park and Preserve. Specific topics to be addressed
in the backcountry plan include, but are not limited to: backcountry hiking, mountaineering, aviation,
non-motorized boating (such as kayaking), commercial services, administrative and research
activities, and the various facilities related to these activities.

Commer cial Fishing Compensation Program. Commercial fishing is being phased out of Glacier
Bay, but will continue until al the current permit holders cease to fish.

1.3.10 Environmental Regulatory Requirements

In addition to NPS mandates, policies, and plans, the Park Service also must evaluate its proposed
action against several federal laws intended to protect the environment. These laws are described in
“Chapter 4. Environmental Conseguences.”

14 THE NEPA PROCESS
141 Scoping

NEPA isthe basic national charter for protection of the environment. NEPA procedures ensure that
relevant environmental information is available to government officials and the public before
decisions are made and before actions are taken. To achieve these objectives, the NEPA process for
“major federal actions’ includes scoping, preparation of draft and final environmental impact
statements, and development of arecord of decision. These elements of the NEPA process for the
Glacier Bay proposed action are described in detail below.

The Council on Environmental Quality defines scoping as “an early and open process for determining
the scope of issues to be addressed in an EIS and for identifying the significant issues related to the
proposed action” (40 CFR 1501.7). The intent of scoping isto avoid overlooking important issues
that should be analyzed and to de-emphasize less important issues. Comments from any interested
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1.4 The NEPA Process

persons; affected federal, state, and local government agencies; any affected Native groups; and
private industry are invited.

The scoping period began on February 22, 2002, with publication of the notice of intent (NOI) to
prepare an environmental impact statement. The notice of intent is published in the Federal Register
and invites industry, government agencies, environmental groups, and the general public to comment
on areas of interest or concerns related to the action being proposed. The notice of intent announces
the scoping process followed for the environmental impact statement. The notice requested that all
comments be received by the Park Service by June 7, 2002. During the scoping period, the Park
Service published a brochure inviting the public to participate in the scoping process and providing
basic information about the NEPA process, the actions and alternatives under consideration, and how
the public could participate in the process. The brochure included a comment form, and the Park
Service provided electronic versions of both on the park website.

The Park Service hosted public meetings from May 20 through May 30, 2002, in the Alaska
communities of Hoonah, Gustavus, Pelican, Elfin Cove, Anchorage, and Juneau, as well asin Sezttle,
Washington. Meeting participants could review displays, maps, and literature, and speak directly with
members of the EIS project team. The team provided an overview of the project at each meeting,
followed by an opportunity for the public to make comments and ask questions. The project team
recorded the comments received at each meeting. Following the meetings, the Park Service mailed a
brochure summarizing the comments received and the anticipated EIS schedule to the individuals
who attended the public meetings and others known to be interested in the process.

The Park Service conducted internal scoping meetings at park headquarters on April 19 and May 9,
2002. In addition, the EIS project team met with representatives from the U.S. Geologica Survey
(USGS) and the USGS Alaska Science Center on May 9, 2002; with representatives from severa
Alaska State agencies on May 15 and May 28, 2002; and with a representative from the National
Marine Fisheries Service on May 29, 2002.

Based on the information gained through the scoping process — which included NPS staff
evaluations and input — major issues, alternatives to the proposed action, and measures that could
mitigate the effects of the proposed action were identified for analysisin this environmental impact
statement. The issues are presented in section 1.5.

14.2 Draft Environmental | mpact Statement

Asrequired by section 102(2)(C) of NEPA, an environmental impact statement is prepared for any
major federal action significantly affecting the quality of the human environment. The draft EIS
(DEIS) describes the proposal, the alternatives, and the potentially affected marine and onshore
environments; presents an analysis of potential adverse effects on the environment; describes
potential mitigating measures to reduce the adverse effects; and presents arecord of consultation and
coordination with others during EI'S preparation.

The document is filed with the U.S. Environmental Protection Agency (EPA), and its availability is
announced in the Federal Register. Preparation of the DEIS began in June 2002 and the notice of
availability for the DEIS was published in March 2003. Comments on this DEIS were submitted to
the Park Service during the public review period.

The public comment period began with the issuance of the DEIS and publication of the Natice of
Availability in the Federal Register (Federal Register, volume 68, number 55, March 21, 2003) and
ended on May 14, 2003. During the comment period, the Park Service conducted seven open
houses/public hearings to receive verbal comments on the DEIS in Hoonah, Alaska (April 14, 2003);
Gustavus, Alaska (April 15, 2003); Pelican, Alaska (April 16, 2003); Elfin Cove, Alaska (April 17,
2003); Juneau, Alaska (April 23, 2003); Anchorage, Alaska (April 24, 2003); and Sesttle,
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Washington (April 29, 2003). A total of 79 persons attended these open houses/public hearings. The
Park Service received comments during these public hearings as well as more than 1,000 electronic
mail messages, postcards, comment letters, and web-based comments from organizations and private
citizens.

1.4.3 Final Environmental Impact Statement

Oral and written comments on the adequacy of the DEIS were obtained through the public review
process and are responded to in this FEIS. Comments and responses are provided in appendix M. As
specified in the response to comments, some comments resulted in revisions to the text of the
environmental impact statement. The FEIS isfiled with the U.S. Environmental Protection Agency
and made available to the public. The availability of the FEIS is announced in the Federal Register
and the notice of availability was published in October 2003.

1.44 Record of Decision

When an environmental impact statement is prepared, the ultimate choice of an alternative, mitigation
measures, and the decision rationale are documented in the record of decision. Publication of the
record of decision will follow a 30-day no-action period after release of the FEIS.

15 | SSUES OF CONCERN RAISED DURING SCOPING
151 Summary of Issuesand Topics Evaluated in This Environmental |mpact Statement

Issues and impact topics identified during the scoping process form the basis for environmental
analysisin this document. A brief description is provided for each issue and impact topic. |ssues and
topics considered, but not addressed in this document, also are identified. “ Chapter 5. Consultation
and Coordination” provides more details regarding NPS and public scoping meetings and
consultation with other federal and state agencies. The issues of concern raised during scoping
regarding topics to be addressed in this environmental impact statement include the following:

Soundscape.
=  Vesse noise could unacceptably alter the natural soundscape of the park.
Air Quality.

» |Increasesin vessel quotas could increase the particulate and pollutant load entering the
air column and have a detrimental effect on air quality by increasing, thus changing the
air quality, visibility, and the presence of haze.

» |ncreasesin vessel quotas could increase the stack emissions and could result in
detrimental effects to human health and the environment.

Water Quality.

» Increasesin vessel quotas increases the potential for unauthorized releases of marine
debris, petroleum, graywater, sewage, oil, ballast, photographic chemicals, dry cleaning
solutions, and cleaning solvents. The unauthorized release of marine debris and other
contaminants may degrade water quality.

* Increasing the vessel quota increases the potential of small and large oil spills. Current
technology isinadequate to clean up oil spillsin ice-filled waters.
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1.5 Issues of Concern Raised During Scoping

Vessels other than large cruise ships may not have the capacity to hold and treat waste.
Possible increases in these types of vesselsin park waters could result in increased
discharges of waste, resulting in degradation of the marine environment.

The park’s zero discharge policy for cruise ships means that the ships are dumping waste
outside the park, resulting in possibly more degradation of the marine environment
outside the park than otherwise might occur.

Threatened and Endangered Species.

The sight and noise of vessdl traffic alter marine mammal behavior; therefore, any
increase in the number of vessels would further disrupt marine mammal behavior.

Vessel wakes could cause onshore waves that startle sleeping humpback whales.

Varying vessal speeds need to be evaluated to determine the appropriate speed to protect
whales and minimize the effects on threatened and endangered species.

Increases in vessel traffic could result in increased whale/vessel collisions, and whale
mortality or injury could result from such collisions.

Humpback whales feeding in Bartlett Cove could be disrupted by vessels operating in
this area. Vessel requirements should be evaluated to determine if they are effectivein
protecting whales.

Marine Mammals.

The sight and noise of vessel traffic alter marine mammal behavior; therefore, any
increase in the number of vessels would further disrupt their behavior.

Varying vessal speeds need to be evaluated to determine the appropriate speed to protect
and minimize the effects on whales in non-whal e waters.

Increases in vessel traffic could result in increased whale/vessel collisions, and whale
mortality or injury could result from such collisions.

Whales feeding in Bartlett Cove could be disrupted by vessels operating in this area.
Vessel operating requirements should be evaluated to determine if they are effectivein
protecting whales.

Marine Birds and Raptors.

The presence of vessels in the marine environment can alter marine bird behavior.
Harlequin ducks in Dundas Bay could be disturbed by vessel traffic.

Waves from vessel wakes could swamp marine bird nests that are in low-lying areas, thus
reducing reproductive success and altering marine bird feeding behavior.

Private and charter vessels that offload visitors onshore could disturb bird colonies,
specifically at McBride Glacier, aswell as nesting arctic terns and mew gullsin other
breeding locations, thus reducing reproductive success.

Marine Fishes.

Airborne contaminants from ship stacks could be deposited in the marine environment
and enter the marine food chains, causing fish mortality through ingestion or dermal
contact.

The presence of artificial light from vessels could ater behavior of marine fish.

Waves generated by wakes and prop wash could increase turbidity and degrade fish
habitat.
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1.5 Issues of Concern Raised During Scoping

Invasive species on hulls of ships or in unauthorized releases of ballast water could be
introduced into the marine environment of the park and could displace native marine
fishes.

Coastal/Shor eline Environment and Biological Communities.

Vessel wakes could erode portions of the shoreline.

Traffic at popular drop-off locations could be changed, resulting in increased physical
disturbances and disturbance of intertidal communities.

Waves could alter the behavior of terrestrial mammals that feed, roam, or sleep on the
shoreline.

Invasive species on hulls of ships or in unauthorized releases of ballast water could be
introduced into the marine environment of the park, which could displace native species
and alter ecological functioning.

Cultural Resources.

Air and water pollution could defile elements of Glacier Bay sacred to the Huna Tlingit,
including the glaciers, mountain goats, and harbor seals.

Waves generated from vessels could erode portions of the shoreline, thus changing the
geologica composition of the shoreline, and possibly exposing anthropological and
archeological resources present in interstadial geologic layers, including preglacial
forests.

Increase in traffic at popular drop-off locations could increase physical disturbances and
potential vandalism of anthropological resources.

Visitor Experience.

The presence of large cruise ships could diminish the experience of visitors from smaller
vessals because of the visual effects and loss of wilderness experience.

Vessel noise could intrude on visitor solitude in Glacier Bay.

The presence of vessels may provide a backcountry user with a greater sense of security
knowing that help is nearby if an emergency occurs.

The presence of vessels may scare wildlife and thereby diminish the experience of
visitors expecting to see wildlife.

Vessel Use and Safety.

Increasing vessels or vessel speed could increase the risk of vessel-vessel and
vessel-marine mammal collisions.

A 10-knot vessel speed restriction could decrease the maneuverability of large vessels,
causing an increased risk to the ship and to visitor safety.

Smaller vessels are more maneuverable than larger vessels and should be alowed to
travel at faster speeds because they could avoid most potential hazards.

Waves generated from larger vessels could swamp kayaks or small vessels on the water
and cause serious injury to the occupants.

Increasing the user-friendliness of the operating requirements could increase the
possibility that vessel operators would adhere to the rules and decrease the possibility of
accidents and/or violations of regulations.
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»  Cruise ships and tour vessels should have strict protocols and routes to minimize the risk
of vessel groundings that could cause resource damage or risks to visitor safety.

Wilder ness Resour ces.

» Anincreasein vessel quotas could allow more people to experience a wilderness area
intimately. In addition, the wilderness would be more accessible.

= Anincreasein vessel quotas could diminish the value of the wilderness by increasing the
sense of crowdedness.

» The presence of large vessels could diminish the wilderness values.

= Increasesin off-vessel activity could result in more trash and degradation of the terrestrial
environment.

L ocal and Regional Socioeconomics.

* Increasing the vessel quotafor private and charter vessels and providing access to
Dundas and Taylor Bays could improve local economies and lifestyles. Revenues
generated from local wildlife viewing and sightseeing charter and tour vessels could
replace loss of livelihood resulting from the Glacier Bay commercial fishing phase-out.

= Increasing the number of permits allocated to local owners and operators could benefit
the local economy.

» |Increasing the vessel quotafor tour vessels could benefit the economy of local
communities by providing additional entriesto local operators. Increased restrictions on
local resident access could have detrimental effects to local economies.

» |Increasing the vessel quotafor private, locally based vessels would benefit inn and lodge
operators by increasing their access to Glacier and Dundas Bays for their guests.

= Some people perceive that tourism in Southeast Alaskais leveling out and fewer
independent travelers are coming to the park. These conditions, if true, may alter demand
and the type of visitor experience preferred.

=  Thenumber of charter vessel operatorsisincreasing, which could result in increased
demand for permits.

Cumulative Effects. NEPA mandates that agencies consider all potential effects, including those
considered cumulative, as defined in CEQ NEPA regulation 40 CFR 1508.7. A cumulative effect is
the effect on the environment that results from the incremental impact of the action when added to the
other past, present, and reasonably foreseeable future actions. Existing actions/projects and
reasonably foreseeable actions that may contribute to cumulative effects are described in chapter 4.

152 IssuesConsidered but Eliminated from Detailed Analysisin This Environmental | mpact
Statement

The scope of this environmental impact statement is necessarily focused on motorized vessel use.
Comments related to management of the following resources and topics are considered outside the
scope of this document:

= | and-based activities.

= Allocation of cruise ship or tour or charter vessel permits. Thiswill be addressed in
accordance with NPS regulations and policy.

» Deep benthic environmentsin Glacier Bay and Dundas Bay. The deep benthic
environments within this area are not likely to be affected by cruise ships or other vessel
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activities addressed in this environmental impact statement. These habitats occur well
below the depth at which they might be affected by vessel wakes, oil spills, or other
activities related to vessel traffic. While vessel noise likely would reach these habitats,
most deep benthic animals have no known sensory apparatus for hearing. Additionally,
attenuation of the vessel noise with depth islikely to decrease noise levels to below the
level at which crabs or other deep benthic animals are affected.

= Restrictionsto the backcountry or to providing access into the backcountry (i.e., off-
vessel areas). The park’s backcountry management plan will address where vessels may
land and where they may offload passengers.

» Kayak quotasand operating requirements. This environmental impact statement
addresses only motorized vessels. Kayak quotas and operating requirements will be
addressed in the park’ s backcountry management plan.

= Commercial fishing. Issues concerning commercial fishing are addressed in the
commercia fishing compensation plan and the commercial fishing environmental
assessment (NPS 1998). Vessel use associated with commercial fishing isevaluated in
the cumul ative effects sections of this document.

= Administrative vessel use. Administrative vessel use is not within the scope of this
environmental impact statement. Administrative vessel use is determined by the
superintendent, as necessary, to ensure visitor safety; respond to emergency situations;
and otherwise implement the park’ s mission, purposes, and values.

* |Invasive species. At thistime, no marine invasive species are known to have colonized
the waters of Glacier Bay National Park and Preserve, but little data has been collected
within Glacier Bay, so the actual extent of invasive species is unknown. Still, the
potential for major introductions of invasive speciesinto Glacier or Dundas Bays appears
to be low. The Alaska Department of Fish and Game, in arecent publication (Fay 2002),
listed the invasive species they consider the greatest threats to Alaska. The only two
species that might be carried on cruise ships and/or other vessels are the European green
crab (Carcinus maenas) and the Chinese mitten crab (Eriocheir sinensis). Both make
some use of marine waters, but are primarily estuarine or freshwater species. Both crabs
could possibly reach Glacier Bay or Dundas Bay as larvae on the hulls of cruise ships,
but the most likely method of transport is north-moving oceanographic currents. None of
the cruise ships or other vessels entering Glacier Bay or Dundas Bay discharge ballast
water to the environment, unless during a catastrophic event; therefore, ballast water is
not alikely source of invasive species. Compliance with U.S. Coast Guard discharge
regulations of bilge water islikely to keep this potential source of invasive speciesfrom
being introduced into Glacier and Dundas Bays.

16 FEDERAL PERMITS, LICENSES, AND ENTITLEMENT NECESSARY TO
IMPLEMENT THE ACTION

No permits are required for the Park Service preferred alternative (alternative 6). Implementation of a

vessel quota and operating requirement alternative would require the Park Service to promulgate
regulations, revising 36 CFR 13.65.
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CHAPTER 2. ALTERNATIVES

21 INTRODUCTION

This chapter identifies, describes, and compares six alternatives for achieving the purpose and need
for the action described in chapter 1. These aternatives are the result of discussions with
representatives of federal, state, and local agencies; the Hoonah Indian Association, whichisa
federally recognized tribal government; interested civic groups; businesses; and the public, aswell as
discussions among NPS staff. Alternative 6 was developed as aresult of public comment on the DEIS
and additional NPS consideration. It represents a combination of vessel quotas and operating
requirements presented in other alternatives evaluated in the DEIS. The elements and effects of this
aternative are within the scope of what was presented and analyzed in the DEIS.

2.2 TERMINOLOGY AND DEFINITIONS

Table 2-1 provides a comparison of the terms and definitions used in the alternatives' discussion in
the FEIS.

23 ACTION COMMON TO ALL ALTERNATIVES

The daily vessel quota for cruise shipswould be two per day year-round for al of the aternatives.

24 ALTERNATIVE 1: NO ACTION

Alternative 1 is the no-action alternative or the status quo. Vessel quotas and operating requirements
considered under this alternative pertain to Glacier Bay. Vessd classes would continue to be defined
under the existing regulations. The current quotas, quota season, and operating requirements for
cruise ships and tour, charter, and private vessels would remain in effect under this alternative. The
current vessel quotas were set by Congress (Public Law 107-63) in November 2001 at thelevel in
effect in the 2000 calendar year and the “modified alternative 5" of the NPS 1996 Vessel
Management Plan and Environmental Assessment finding of no significant impact (NPS 1996).

24.1 Alternative 1l — Vessal Quotas
This aternative would maintain existing visitor-use opportunities in Glacier Bay by continuing the
vessel quotas for cruise ships and tour, charter, and private vessels, set by Congressin 2001. Table 2-

2 lists the quotas for each vessel class. The current quota season of June 1 through August 31 would
remain in effect.
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TABLE 2-1: COMPARISON OF DEFINITIONS FOR ALTERNATIVES 1 THROUGH 6

Alternatives 1, 2, and 3

Alternative 4

Alternative 5

Alternative 6

Term

Current regulations apply, and
current regulatory language is
shown below.

Adjustments to the current
regulations are shown below;
other definitions in the current
regulations would continue to

apply.

Adjustments to the current
regulations are shown below;
other definitions in the current
regulations would continue to

apply.

Adjustments to the current
regulations are shown below;
other definitions in the current
regulations would continue to

apply.

Adams Inlet
(wilderness boundary)

East of the wilderness boundary at Same as alternatives 1, 2, and 3.

the mouth of the inlet.

Same as alternatives 1, 2, and 3.

Same as alternatives 1, 2, and 3.

Administrative Use

Not specifically defined in the
current regulations, but managed
as a motor vessel engaged in
official business for the state or
federal government. See
13.65(b)(2)(iii). Exceptions from
entry permit requirement.

Any motor vessel engaged in
official government business.

Same as alternative 4.

Same as alternative 4.

Administrative Vessel

Not defined in the current
regulations, but managed as any
vessel involved in administrative
use.

Any vessel involved in
administrative use.

Same as alternative 4.

Same as alternative 4.

Bartlett Cove Passenger
Ferry®

Any motor vessel engaged in the
transport of passengers for hire,
with sole purpose of accessing
park or other authorized visitor
services or facilities at, or
originating from, the public dock
area at Bartlett Cove, as provided
in Public Law 105-83, Title I,
section 27.

A motor vessel of less than 100

tons gross (U.S. System) or 2,000

tons gross (International

Convention System) permitted by

the superintendent to engage in
the transport of passengers for
hire into Bartlett Cove from
Juneau with sole purpose of

accessing park or other authorized

visitor services or facilities at, or
originating from, the public dock
area at Bartlett Cove.

Same as alternative 4.

Same as alternative 4.

Beardslee Entrance
(wilderness boundary)

East of the wilderness boundary at Same as alternatives 1, 2, and 3.
the Beardslee Entrance and south

of the wilderness boundary
extending from Sita Reef to
Beartrack Cove.

Same as alternatives 1, 2, and 3.

Same as alternatives 1, 2, and 3.
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TABLE 2-1: COMPARISON OF DEFINITIONS FOR ALTERNATIVES 1 THROUGH 6

Alternatives 1, 2, and 3 Alternative 4 Alternative 5 Alternative 6

Adjustments to the current Adjustments to the current Adjustments to the current
regulations are shown below; regulations are shown below; regulations are shown below;
Current regulations apply, and other definitions in the current other definitions in the current other definitions in the current
current regulatory language is  regulations would continueto  regulations would continueto  regulations would continue to
Term shown below. apply. apply. apply.

Charter Vessel Any motor vessel under 100 tons Any motor vessel of less than 100 Same as alternative 4. Same as alternative 4.
gross (U.S. System) of 2,000 tons tons gross (U.S. System) or 2,000
gross (International Convention  tons gross (International
System) that is rated to carry up to Convention System) engaged in
49 passengers, and is available  transport of passengers for hire
for hire on an unscheduled basis, and rated to carry up to 12
except a charter vessel used to passengers overnight or up to 49
provide a scheduled camper or passengers for daytime use,
kayak drop-off service. except when operating as an

administrative vessel. Charter
vessels also include any
uninspected vessel of less than
200 tons gross (U.S. Simplified
Measurement System) and not
more than 24 meters (79 feet) in
length engaged in transport of
passengers for hire, except when
operating as an administrative

vessel.
Cruise Ship Any motor vessel at or more than Any motor vessel of at least 100 Same as alternative 4. Same as alternative 4.
100 tons gross (U.S. System) or  tons gross (U.S. System) or 2,000
2,000 tons gross (International tons gross (International
Convention System) carrying Convention System) carrying more
passengers for hire. than 12 passengers for hire,

except when operating as an
administrative vessel
(administrative vessels are those
engaged in official government
business, including research).

Daily Vessel Quota Not defined in current regulations, The number of vessel-use days = Same as alternative 4. Same as alternative 4.
but managed as the number of allowed in an area on any one
vessel-use days allowed in an calendar day.

area on any one calendar day.
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TABLE 2-1: COMPARISON OF DEFINITIONS FOR ALTERNATIVES 1 THROUGH 6

Alternatives 1, 2, and 3

Alternative 4

Alternative 5

Alternative 6

Term

Current regulations apply, and
current regulatory language is
shown below.

Adjustments to the current
regulations are shown below;
other definitions in the current
regulations would continue to

apply.

Adjustments to the current
regulations are shown below;
other definitions in the current
regulations would continue to

apply.

Adjustments to the current
regulations are shown below;
other definitions in the current
regulations would continue to

apply.

Dundas Bay

All waters inside a line drawn
between Point Dundas and Point
Wimbledon.

Same as alternatives 1, 2, and 3.

Same as alternatives 1, 2, and 3.

Same as alternatives 1, 2, and 3.

Entry

Each time a motor vessel passes
the mouth of Glacier Bay into the
Bay; each time a private vessel
activates or extends a permit;

each time a motor vessel based at

or launched from Barlett Cove
leaves the dock area on the way
into Glacier Bay, except a private
vessel based at Barlett Cove that
is gaining access or egress to or
from outside Glacier Bay; the first
time a local private vessel uses a
day of the seven-use day permit;
or each time a motor vessel
singularly launched from a
permitted motor vessel and
operated only while the permitted
vessel remains at anchor, or a
motor vessel launched and
operated from a permitted motor
vessel while that vessel is not

under way and in accordance with

a concession agreement.

NA

NA

NA

Glacier Bay

All marine waters inside a line
drawn between Point Gustavus
and Point Carolus.

Same as alternatives 1, 2, and 3.

Same as alternatives 1, 2, and 3. Same as alternatives 1, 2, and 3.
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TABLE 2-1: COMPARISON OF DEFINITIONS FOR ALTERNATIVES 1 THROUGH 6

Alternatives 1, 2, and 3

Alternative 4

Alternative 5

Alternative 6

Term

Current regulations apply, and
current regulatory language is
shown below.

Adjustments to the current
regulations are shown below;
other definitions in the current
regulations would continue to

apply.

Adjustments to the current
regulations are shown below;
other definitions in the current
regulations would continue to

apply.

Adjustments to the current
regulations are shown below;
other definitions in the current
regulations would continue to

apply.

Private Vessel

Any motor vessel used for
recreation that is not engaged in
commercial transport of
passengers, commercial fishing,
or official government business.

Same as alternatives 1, 2, and 3.

Same as alternatives 1, 2, and 3.

Same as alternatives 1, 2, and 3.

Seasonal-Use Days

Not defined in current regulations,
but managed as the number of
vessel-use days allowed during a
specific seasonal period.

The number of vessel-use days
allowed during a specific seasonal
period.

Same as alternative 4.

Same as alternative 4.

Short-Notice Private Vessel
Permits

NA

Permits available to private
vessels on short notice. Private
vessel operators could obtain one
of these permits by making a
reservation within 48 hours of
when they desire to enter Glacier
Bay.

Same as alternative 4.

Same as alternative 4.

Speed Over the Ground

NA®

NA

Speed measured in relation to a
fixed point on the earth.

NA

Speed Through the Water

The speed at which a vessel
moves through the water (which
itself may be moving), as
distinguished from "speed over
the ground."

Same as alternatives 1, 2, and 3.

NA

Same as alternatives 1, 2, and 3.

Tour Vessel

Any motor vessel under 100 tons Any motor vessel of less than 100 Same as alternative 4.
gross (U.S. System) or 2,000 tons tons gross (U.S. System) or 2,000

gross (International Convention

tons gross (International

System) that is rated to carry more Convention System) engaged in

than 49 passengers, or any

transport of passengers for hire

smaller vessel that conducts tours and rated to carry more than 12

or provides transportation at
regularly scheduled times along a
regularly scheduled route.

passengers overnight or greater
than 49 passengers for daytime
use, except when operating as an
administrative vessel.

Same as alternative 4.
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TABLE 2-1: COMPARISON OF DEFINITIONS FOR ALTERNATIVES 1 THROUGH 6

Alternatives 1, 2, and 3 Alternative 4 Alternative 5 Alternative 6

Adjustments to the current Adjustments to the current Adjustments to the current
regulations are shown below; regulations are shown below; regulations are shown below;
Current regulations apply, and other definitions in the current other definitions in the current other definitions in the current
current regulatory language is  regulations would continueto  regulations would continueto  regulations would continue to
Term shown below. apply. apply. apply.

Vessel-Use Days Any continuous period of time in  When a motor vessel is in Glacier Same as alternative 4. Same as alternative 4.
which a motor vessel is in Glacier Bay or Dundas Bay operating
Bay from 12 midnight on one day under its permit for that calendar
to 12 midnight the next day. day.

Whale Waters Any portion of Glacier Bay, Same as alternative 1, 2, and 3.  Same as alternatives 1, 2, and 3. Same as alternatives 1, 2, and 3.
designated by the superintendent,
having a high probability of whale
occupancy, based upon recent
sighting or past patterns of
occurrence.

a. The term "speed over ground" is referenced in the current regulations, but no definition is provided. It is presumed to be speed measured in relation to a fixed point on the earth.

b. See Title |, section 127, of the Department of the Interior and Related Agencies Appropriations Act of 1988 (Public Law 105-83), which authorizes one entry per day for a passenger ferry
into Bartlett Cove from Juneau.

NA = Not applicable.
CFR = Code of Federal Regulations.



2.4 Alternative 1: No Action

TABLE 2-2. SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY
UNDER ALTERNATIVE 1, JUNE 1-AUGUST 31°

Vessel Class Daily Entries Seasonal Entries Seasonal-Use Days
Cruise ship ? 2 139 139
Tour vessel ? 3 276 276
Charter vessel 6 312 552
Private vessel 25 468 1,971

& Cruise ships and tour vessels are limited to a maximum of two per day and three per day, respectively, year-round.
See table 2-1 for an explanation of terms.

Asindicated in the table above, a maximum of two cruise ships per day would be allowed entry to
Glacier Bay; however, the seasonal limit of 139 cruise ship entries would ensure that some days
during the season would have fewer than two cruise ship entries. Current exceptions would be
maintained, including the exception of administrative traffic and private vessels based at Bartlett
Cove. No permit would be required for private vessels based at Bartlett Cove transiting between
Bartlett Cove and waters outside Glacier Bay, or private vessels operating in Bartlett Cove in waters
bounded by the public and administrative docks.

24.2 Alternative 1 — Vessel Operating Requirements

Under alternative 1, vessel operating requirements would follow the existing regulations (see
appendix A) and the park compendium (see appendix B). The park compendium is awritten
compilation of designations, closures, permit regquirements, and other restrictions imposed by the
superintendent under the discretionary authority found in the Code of Federal Regulations.

Vessel Speed. Under aternative 1, vessels would continue to be required to operate at speeds of 20
knots or lessin the designated lower Bay whale waters. (The superintendent may designate a 10-knot
limit in any area because of whale concentrations.) Vessel speed is measured “through the water,” or
the speed at which a vessel moves through the water (which itself may be moving), as distinguished
from speed “over the ground.” Under alternative 1, vessel speed limitsin designated whale waters
would be in effect from May 15 through August 31.

Whale Waters. Whale waters are any portion of Glacier Bay designated by the superintendent as
having a high probability of whale occupancy, based upon recent sightings or past patterns of
occurrence. From May 15 through August 31, the lower Bay, defined in 36 CFR 13.65 (see appendix
A) and shown in figure 2-1, would be designated whale waters. From June 1 through August 31,
Whidbey Passage, East Arm entrance waters, and Russell Island Passage waters would also be
designated whale waters (see appendix A and figure 2-1). Current regulations specify that, except for
vessels actually fishing or otherwise authorized or vessels operating solely under sail, while in transit,
operators of motor vessels over 18 feet long must maintain a distance of at least one nautical mile
from shore in designated whale waters and in narrower areas must navigate in mid-channel.

Vessel Routes and Destinations. Under alternative 1, vessel routes are not defined although cruise
ships generally follow the mid-channel of Glacier Bay. Closed waters are identified in figure 2-1 and
defined in 36 CFR 13.65 (see appendix A). Many of the waters around rocks and islands are closed
for protection of sensitive wildlife species. In addition, for the protection of harbor seals, Johns
Hopkins Inlet is closed to cruise ships from May 1 through August 31 and to all vesselsfrom May 1
through June 30. From July 1 through August 31, in Johns Hopkins Inlet, all vessels are required to
stay 0.25 nautical mile (0.4 kilometer) from seals hauled out on ice.
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2.5 Alternative 2

The areas currently closed to motor vessels from May 1 through September 15 to protect sensitive
resources and provide non-motorized backcountry experiences include most of Adams Inlet, Rendu
Inlet, the Hugh Miller complex, and waters within the Beardslee Island group. Muir Inlet, beginning
approximately one nautical mile north of McBride Glacier (June 1 through July 15), and Wachusett
Inlet are closed to motor vessels (July 16 through August 31; see figure 2-1). These areas are defined
in appendix A.

25 ALTERNATIVE 2

Under alternative 2, vessel quotas would be set to those authorized in 1985 and in effect in 1996.
Vessel classes would continue to be defined under the existing regul ations as shown in table 2-1.
Vessel operating requirements and the quota season would remain the same as those under the no-
action alternative. Vessel quotas and operating requirements considered under this alternative pertain
to Glacier Bay.

251 Alternative2— Vessel Quotas
Vessel quotas would be in effect in Glacier Bay from June 1 through August 31 (see table 2-3).
Current exceptions would be maintained, including the exception of administrative vessels and

private vessels based at Bartlett Cove.

TABLE 2-3: SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY
UNDER ALTERNATIVE 2, JUNE 1-AucusT 31°

Vessel Class Daily Entries Seasonal Entries Seasonal-Use Days
Cruise ship? 2 107 107
Tour vessel® 3 276 276
Charter vessel 6 271 511
Private vessel 25 407 1,714

a. Cruise ships and tour vessels are limited to a maximum of two per day and three per day, respectively, year-round.
See table 2-1 for an explanation of terms.

252 Alternative 2— Vessel Operating Requirements

Aswith alternative 1, vessel operating requirements would follow the existing regulations (see
appendix A) and the park compendium (see appendix B). See the description of operating
requirements under alternative 1.

2.6 ALTERNATIVE 3

Alternative 3 represents the vessel management plan completed in 1996. Vessel quotas and operating
reguirements considered under this aternative pertain to Glacier Bay. Alternative 3 would continue
the current vessel quotas, but would provide for potential future increases in cruise ships up to 184
during June 1 through August 31. The increases would allow up to two cruise ships per day, every
day. The current quota season and operating requirements would be maintained. Aswith alternatives
1 and 2, the time period when seasonal entries and seasonal -use days are defined would be from June
1 through August 31. Vessel classes, seasonal-use days, and seasonal entries would continue to be
defined under the existing regulations (see table 2-1).

Tour, charter, and private vessel quotas would remain the same as currently alowed. Any increasein
cruise ship numbers would be based on scientific and other information and applicable authorities.
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2.6 Alternative 3

Since 1996, the Park Service has conducted research to determine whether increases are warranted,
and each year the superintendent reviews the research results. To date, the research has not clearly
demonstrated that further increases are warranted. Research would continue with emphasis on air
quality, underwater sound, humpback whales, marine birds, soundscape, and visitor experience.

2.6.1 Alternative3— Vessel Quotas

This alternative would optimize visitor-use opportunities via cruise ship in Glacier Bay by potentially
increasing cruise ship seasonal-entry gquotas and seasonal-use days (see table 2-4). This aternativeis
identical to alternative 1, except that the cruise ship seasonal quota could increase from 139 per
season to 184 per season, based on scientific and other information and applicable authorities. The
determination whether to increase cruise ship quotas would rely on a set of criteriathat define the
environmental and social conditions that would need to be met before any additional entries would be
approved. These yet to be determined criteria would be based on recommendations and guidance
provided by studies of the impact of vessels on all park resources. Studies would be identified in a
research framework developed with the assistance of a science advisory board. This research
framework would identify the studies necessary to provide information on the effects of vessel traffic
on the environment and develop monitoring information necessary for park management. If the cruise
ship vessel quota were increased to 184, two cruise ships would be permitted to enter Glacier Bay
every day from June 1 to August 31. Aswith alternative 1, current exceptions would be maintained,
including the exceptions of administrative vessel traffic and private vessels based in Bartlett Cove.

TABLE 2-4: SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY
UNDER ALTERNATIVE 3, JUNE 1-AuGusT 31

Vessel Class Daily Entries Seasonal Entries Seasonal-Use Days

Cruise ship? 2 139 139
(potentially up to 184) (potentially up to 184)

Tour vessel® 3 276 276
Charter vessel 6 312 552
Private vessel 25 468 1,971
a. Cruise ships and tour vessels are limited to a maximum of two per day and three per day, respectively, year-round.
See table 2-1 for an explanation of terms.

2.6.2 Alternative 3— Vessel Operating Requirements

Aswith aternatives 1 and 2, vessel operating requirements would follow the existing regulations (see
appendix A) and the park compendium (see appendix B). See the description of operating
requirements under alternative 1.

2.7 ALTERNATIVE 4: ENVIRONMENTALLY PREFERRED ALTERNATIVE

Alternative 4 would allow the lowest level of entries across all vessel classes, except private vessels.
Alternative 4 would maintain the current daily quotas for cruise ships and reduce slightly the daily
quotas for the other three vessel classes. It would reduce seasonal-use days for cruise ships, tour
vessels, and charter vessels and would slightly increase the number of seasonal-use days for private
vessels for Glacier Bay. The quota season would be lengthened to include May and September for all
vessdl classes. Seasonal entry quotas would be eliminated. In Dundas Bay, cruise ships and tour
vessels would not be permitted year-round and vessel quotas would be initiated for charter vessels,
and a May through September quota season would apply. Operating requirements would be modified,
including limited closures of certain watersto cruise ships and tour vessels and decreased vessel
speed for large vessels.
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2.7 Alternative 4: Environmentally Preferred Alternative

2.7.1 Alternative4 — Vessel Quotas

Glacier Bay. Under alternative 4, cruise ship quotas would be set at two per day year-round,;
however, because the seasonal-use days would be 92 (June through August) and 61 (May and
September) cruise ships would average one per day; on some days there could be none. The daily
guota for tour vessels would be set at two per day year-round, with seasonal-use day limits of 184
(June through August) and 122 (May and September). The daily quota of charter vesselsin Glacier
Bay would be set at five, with seasonal-use days set at 460 (June through August) and 305 (May and
September). Daily quotas for private vessels would be 22. Seasonal-use days for private vessels
would be 2,024, which is an additional 53 use days, compared to the current situation. Seasonal-use
day limitsfor private vessels for May and September would be 1,342.

Dundas Bay. Alternative 4 would formalize the current cruise ship use pattern by prohibiting cruise
shipsin Dundas Bay. Tour vessels also would be prohibited in Dundas Bay. This alternative would
establish adaily quota of three for charter vesselsin Dundas Bay from May 1 through September 30.
Daily vessel quotas would not be set for private vessels.

Season. Vessel quotasin Glacier Bay and Dundas Bay under alternative 4 would be in effect from
May 1 through September 30.

With this alternative, seasonal entries would be eliminated. Currently, when avessel |eaves Glacier
Bay, it is not permitted to return without obtaining a new permit. Under alternative 4, with the
elimination of seasonal entries, avessel could leave the Bay and enter again under one permit within
aparticular calendar day. Seasonal-use days would be the product of the daily vessel quota times the
number of daysin the season (92 for June through August; 61 for May and September).

Tables 2-5 and 2-6 summarize vessel quotas for Glacier Bay and Dundas Bay, respectively, under
alternative 4.

TABLE 2-5: SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY UNDER ALTERNATIVE 4,
MAY 1-SEPTEMBER 30%

Daily Vessel Quota Seasonal Entries Seasonal-Use Days
May and May and
Vessel Class June-Aug Sept June-Aug Sept
Cruise ship? 2 2 NA 92 61
Tour vessel® 2 2 NA 184 122
Charter vessel 5 5 NA 460 305
Private vessel 22 22 NA 2,024 1,342

a. Cruise ships and tour vessels are limited to the daily vessel quota year-round.

NA = Not applicable.
See table 2-1 for explanation of terms.
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2.7 Alternative 4: Environmentally Preferred Alternative

TABLE 2-6: SUMMARY OF VESSEL QUOTAS FOR
DUNDAS BAY UNDER ALTERNATIVE 4,
MAY 1-SEPTEMBER 302

Vessel Class Daily Vessel Quota Seasonal Entries Seasonal-Use Days
Cruise ship? Not permitted NA NA
Tour vessel® Not permitted NA NA
Charter vessel 3 NA 459
Private vessel No limit No limit No limit

& Cruise ships and tour vessels are not allowed year-round.

NA = Not applicable.
See table 2-1 for explanation of terms.

Permitting Procedures. Under alternative 4, current park regulations would be changed from “Each
private motor vessel must have a permit” to “ Permits shall be issued to a designated individual for a
specific vessel over a specific period of time.” Permits would be issued to individuals rather than
vessels because individuals are responsible for following park regulations.

Under current regulations, private vessels based in Bartlett Cove that enter and exit Glacier Bay do
not count as adaily entry (note that traveling up-Bay from Bartlett Cove counts as an entry). The
“based in Bartlett Cove” exemption would be eliminated under aternative 4. In its place, 10 private
vessel permits (of the 22 daily permits allowed), called “ short-notice permits,” would be set aside for
distribution on a short-notice basis (up to 48 hours). Any individual with a private vessel could obtain
one of these permits by making a reservation within 48 hours of entrance to Glacier Bay. The number
of short-notice permits could be adjusted annually by the superintendent through use of the park
compendium.

2.7.2 Alternative4 — Vessel Operating Requirements

Vessel Speed. Placing speed limits on vesselsis one of the main methods the Park Service usesto
reduce the risk of vessels colliding with marine life. Noise level isrelated to vessel speed; lower
speed means less noise.

Vesseal speed regulations would change in two fundamental ways under alternative 4. First, vessel
speed limits would be based on vessel length; ayear-round speed limit of 13 knots through the water
would be placed on all vessels greater than or equal to 262 feet (80 meters) to reduce risks of vessel
collisions with whales. Second, the timeframe for speed limitsin whale waters (lower Glacier Bay
only) would be extended to May 1 through September 30 (currently May 15 through August 31) to
account for the presence of humpback whales throughout the longer period. Motorized vessels less
than 262 feet (80 meters) long would be prohibited from operating at more than 20 knots through the
water in lower Bay whale waters. All motor vessels would be subject to operating at no greater than
10 knots through the water when the superintendent has designated a maximum of 10 knots because
of the presence of whales. The regulatory language would read:

From May 1 through September 30 in the designated whale waters of the lower Bay,
as defined above, for vessels less than 262 feet (80 meters) in length, the following is
prohibited: 1) Operating at more than 20 knots speed through the water. 2)
Operating at more than 10 knots speed through the water, when the superintendent
has designated a maximum speed of 10 knots (due to the presence of humpback
whalesin the area).
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2.7 Alternative 4: Environmentally Preferred Alternative

For vessels 262 feet (80 meters) or greater in length, the following is prohibited: 1)
Operating at more than 13 knots speed through the water, everywhere within Glacier
Bay. 2) Operating at more than 10 knots speed through the water when the
superintendent has designated a maximum speed of 10 knots (due to the presence of
humpback whales in the area).

Whale Waters. Whale waters would be lower Glacier Bay waters only from May 1 through
September 30 (see appendix A for adetailed description of the boundary). In addition, the
superintendent also may designate any portion(s) of Glacier Bay and Dundas Bay as temporary whale
waters and impose motor vessel speed restrictions in whale waters.

Vessel Routes and Destinations. Routes for cruise shipsin Glacier Bay would be defined to provide
more assurance of resource protection, provide a potentially improved backcountry visitor experience,
better separate the various vesselsin Glacier Bay, and provide an increased margin of safety for
avoidance of nearshore collisions. A cruise ship route would be identified using the current typical
cruise ship traffic pattern (generally in mid-channel). Non-motorized water designations and seasons
would not change.

Cruise ships would be allowed to go into the West Arm, into Tarr Inlet, and up to Jaw Point in Johns
Hopkins Inlet. In addition to the closed waters defined for alternatives 1, 2, and 3, cruise ships also
would not be allowed into Beardslee Entrance, Dundas Bay, and the East Arm, as defined by an
imaginary line drawn from southern Sebree Island to the mainland (see figure 2-2).

Tour vessels would not be allowed in the closed waters, as defined in the current regulations (see
appendix A). In addition, tour vessels would not be allowed into Beards ee Entrance, Muir Inlet (the
East Arm of Glacier Bay north of Muir Point), Berg Bay, and Fingers Bay in Glacier Bay or in
Dundas Bay.

Johns Hopkins Inlet seasonal closure — Under alternative 4, motorized vessels would be required to
maintain a 0.25-nautical-mile (0.4 kilometer) distance from harbor seals hauled out on ice in Johns
Hopkins Inlet on ayear-round basis.

28 ALTERNATIVES

Vessel quotas and operating requirements under alternative 5 would apply to Glacier Bay and Dundas
Bay. Alternative 5 would maintain the current daily vessel quotas for all four vessel typesin Glacier
Bay. The seasonal-use days for cruise ships would be extended into May and September. 1t would
maintain the number of seasonal-use days for cruise ships, tour vessels, and charter vessels during the
current quota season but decrease the number of seasonal-use days for cruise ships during May and
September. It would increase the number of seasonal-use days for private vessels. Seasonal entry
guotas would be eliminated. Vessel quotas would be initiated for tour and charter vesselsin Dundas
Bay. Operating requirements would be modified, including limited closure of certain waters to cruise
ships and tour vessels, decreased vessel speed for large vessels, and use of “speed over ground” asa
measure of vessel speed.

2.8.1 Alternative5— Vessal Quotas

Glacier Bay. Alternative 5 would maintain current vessel numbers for Glacier Bay from June 1 to
August 31 and would extend the seasonal-use day limitsto May and September for cruise ships. The
number of cruise ships that would be alowed in May and September represents the same proportion
of use allowed at present from June through August (139 cruise ships/92 days June through August =
92 cruise shipg/61 days May and September). The number of tour vesselsis limited by the year-round
daily quota of three per day. Charter and private vessel classes would maintain the June through
August season. Entry limits lower than those allowed under existing requirements are proposed for
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2.8 Alternative 5

cruise shipsin May and September (see table 2-7). This alternative would maximize private vessel
use in Glacier Bay by increasing seasonal-use days for private vessels compared with existing
conditions. As with alternative 4, seasonal entries would be eliminated with this aternative.

Dundas Bay. Cruise ships would not be allowed in Dundas Bay on a year-round basis. One tour
vessel would be alowed per day in the non-wilderness waters of Dundas Bay from June 1 through
August 31. Tour vessels would not be allowed within the wilderness waters year-round. Seasonal-use
days for charter vessels would be 276, which represent an average of three vessels per day from June
through August.

Season. Asis currently the case, daily quotas for cruise ships and tour vessels would be in effect
year-round in Glacier Bay. Seasonal-use days would apply from May 1 through September 30 for
cruise ships. Daily quotas and seasonal-use days for charter and private vessels would apply for the
existing season of June 1 through August 31, as would the seasonal-use days for tour vessels. The
season for vessel quotas in Dundas Bay would be June 1 through August 31, although cruise ships
would not be permitted year-round and tour vessels would not be permitted in the upper Dundas Bay
wilderness waters (year-round).

Tables 2-7 and 2-8 summarize vessel quotas for Glacier Bay and Dundas Bay, respectively, under
aternative 5.

TABLE 2-7: SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY UNDER ALTERNATIVE 5,
MAY 1-SEPTEMBER 30°

Daily Vessel Quota Seasonal Entries Seasonal-Use Days
May and May and
Vessel Class June-Aug Sept June—-Aug Sept
Cruise ship® 2 2 NA 139 92
Tour vessel® 3 3 NA 276 183
Charter vessel 6 No limit NA 552 No limit
Private vessel 25 No limit NA 2,300 No limit

a. Cruise ships and tour vessels are limited to the daily vessel quota year-round.

NA = Not applicable
See table 2-1 for an explanation of terms.

TABLE 2-8: SUMMARY OF VESSEL QUOTAS FOR DUNDAS BAY
UNDER ALTERNATIVE 5, JUNE 1-AuGusT 31?2

Vessel Class Daily Vessel Quota Seasonal Entries Seasonal-Use Days
Cruise ship? Not permitted NA NA
Tour vessel® 1 in non-wilderness waters® NA 92 in non-wilderness waters”
Charter vessel No limit NA 276
Private vessel No limit No limit No limit

a. Cruise ships are not allowed on a year-round basis; tour vessels are not allowed in wilderness waters.
Upper Dundas Bay is wilderness waters; the lower Bay is non-wilderness waters.

NA = Not applicable
See table 2-1 for an explanation of terms.

Permitting Procedures. Current park regulations would be changed so that permits would be issued
to adesignated individual for a specific vessel over a specific period of time rather than issued to a
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2.8 Alternative 5

vessel. Permits would be issued to individuals rather than vessels because individuals are responsible
for following park regulations.

Under aternative 5, the exemption for private vessels based in Bartlett Cove that enter and exit
Glacier Bay (these are not currently counted as daily entries) would be eliminated and new “ short-
notice permits’ would be issued. Anyone could request a short-notice permit by making areservation
within 48 hours of entranceto Glacier Bay.

2.8.2 Alternative5— Vessel Operating Requirements

Alternative 5 shares the revisions to operating requirements with alternative 4, with the following
exceptions:

how vessel speed is defined;

the time frame during which speed restrictions are in effect;

the time frame during which whale waters are in effect;

access for cruise ships and tour vesselsin the East Arm; and

access for tour vesselsin Dundas Bay.

abhwbdpE

Vessel Speed. Vessel speed limits would be similar to those described for aternative 4. Vessel speed
would be based on “over the ground” rather than “through the water” for all vessel classes. Over the
ground speed does not account for water currents, but rather is based on the rate of travel in relation
to afixed point on the ground or the bottom of the water body.

Until the proliferation of Global Positioning System (GPS) unitsin the consumer market, most
vessels measured vessel speed with a through-hull or transducer-mounted paddle-wheel device that
calculated speed by water passing under the vessel; thisis speed “through the water.” GPS technol ogy
uses signals from high-altitude satellites located in stationary positions over earth. By timing the
signals sent by an array of satellites, and by knowing the orbital parameters of the satellites, a GPS
can determine alocation more accurately than was previously possible. GPS receivers can measure
vessel speed in relation to fixed positions on the ground or speed “over the ground.”

Most private boaters use GPS technology and may not have electronic equipment available to
measure through the water speed. Asaresult, alternative 5 uses a ground-based, rather than water-
based, definition of vessel speed. In many situations, the actual differences are negligible; however,
Glacier Bay isknown for its rapid currents that measure 8 knots or more in some places. Using
ground speed and traveling against such a current, a vessel’ s water-based speed would be 8 knots
faster than its ground speed, and moving with such a current, avessel’ s water-based speed would be 8
knots slower than ground speed.

A 13-knot speed limit, as measured over the ground, would be in effect year-round in Glacier Bay for
motor vessels greater than or equal to 262 feet (80 meters). In designated whale waters (lower Glacier
Bay), a speed limit of 20 knots over the ground would be in effect for motor vessels |ess than 262 feet
(80 meters) from May 15 through September 30. In non-designated waters no speed limit would be in
effect for vessels less than 262 feet (80 meters). A 10-knot speed limit over the ground would bein
effect from May 15 through September 30 for motor vessels when the superintendent has designated a
maximum speed of 10 knots due to the presence of whales.

Whale Waters. Whale waters would be lower Glacier Bay only from May 15 through September 30
and, again, speed would be measured over the ground (rather than through the water). In addition, the
superintendent may designate any portions(s) of Glacier Bay National Park as temporary whale
waters and impose motor vessel speed restrictions.

Vessel Routes and Destinations. Under alternative 5, vessel routes are not defined although cruise
ships generally follow the mid-channel of Glacier Bay. Likewise, non-motorized and closed waters
would be the same as currently exist with the addition of Beardslee Entrance and the entrance to
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2.8 Alternative 5

Adams Inlet which would be closed to both cruise ships and tour vessels, Dundas Bay would be
closed to cruise ships, and the wilderness waters of Dundas Bay would be closed to tour vessels (see
figure 2-3). Aswith alternative 4, the required 0.25-mile (0.4 kilometer) distance from harbor sealsin
Johns Hopkins Inlet would be applied year-round.

29 ALTERNATIVE 6: NPSPREFERRED ALTERNATIVE

Alternative 6, developed in response to public comment on the draft EIS and additional NPS
consideration, combines elements of aternatives 3 and 5. This aternative does not present any vessel
guotas or operating requirements not already analyzed in the draft EIS. It is qualitatively within the
spectrum of alternatives discussed in the DEIS. Alternative 6 would optimize visitor use opportunities
and also simplify and improve vessel operating requirements.

Vessel quotas and operating requirements under alternative 6 would apply to Glacier Bay and Dundas
Bay. Alternative 6 would maintain the current daily vessel quotas for all four vessel typesin Glacier
Bay. Seasonal entry quotas would not apply. It would maintain the current number of seasonal-use
daysin Glacier Bay for cruise ships, tour vessels, and charter vessels during the current quota season
(June 1 through August 31), but provide for potential increases in the seasonal-use day quota for
cruise ships during this timeframe. Any increase would be based on scientific and other information
and applicable authorities. Alternative 6 would establish a seasonal-use day quotafor cruise shipsin
May and September. Thiswould represent a decrease in the number of cruise ships from the current
allowable two per day; however, the potential would exist under this alternative for the number to
increase back to two per day. This alternative would increase the number of seasonal-use days for
private vessels. Seasonal entry quotas would be eliminated. Vessel quotas would be initiated for tour
and charter vesselsin Dundas Bay and a June 1 through August 31 quota season would apply.
Operating requirements would be maodified, including limited closure of certain watersto cruise ships
and tour vessels and decreased vessel speed for large vesselsin Glacier Bay.

2.9.1 Alternative 6 — Vessel Quotas

Glacier Bay. Alternative 6 would maintain the current daily vessel quotas for all four vessel types.
The daily quotas for cruise ships and tour vessels would be would be two per day and three per day,
respectively, year-round. The daily quotas for charter and private vessels would be 6 per day and 25
per day, respectively, from June 1 through August 31. The seasonal-use day quotas for charter and
private vessels would be 552 and 2,300, respectively, from June 1 through August 31. Seasonal-use
daysfor cruise ships would be 139 from June through August, with the potential for increases to 184.
In May and September, the seasonal-use day quota for cruise ships would be 92, with the potential for
increases to 122. Any increases would be based on scientific and other information and applicable
authorities. The determination of whether to increase seasonal-use day quotas for cruise ships would
rely on criteriathat define the environmental and social conditions that would need to be met before
any additional seasonal-use days were approved. These yet to be determined criteriawould be based
on the results of and guidance provided through studies that examine the effects of vessels on all park
resources. Studies would be identified in aresearch framework developed with the assistance of a
science advisory board. This research framework would identify the studies necessary to provide
information on the effects of vessel traffic on the environment and devel op monitoring information
necessary for park management.

Dundas Bay. Cruise ships would not be allowed in Dundas Bay on a year-round basis. One tour
vessel would be allowed per day in the non-wilderness waters of Dundas Bay from June 1 through
August 31. Tour vessels would not be allowed within the wilderness waters year-round. Seasonal-use
days for charter vessels would be 276, which represent an average of three vessels per day from June
through August, but no daily limit for charter vessels would apply. Private vessels would not be
subject to quotas in Dundas Bay.
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Vessel Operating
Requirments Under

Alternatives 5 & 6

Figure 2-3
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2.9 Alternative 6: NPS Preferred Alternative

Season. Asis currently the case, daily quotas for cruise ships and tour vessels would be in effect
year-round in Glacier Bay. Seasonal-use days would apply from May 1 through September 30 for
cruise ships. Daily quotas and seasonal-use days for charter and private vessels would apply for the
existing season of June 1 through August 31, as would the seasonal-use days for tour vessels. The
season for vessel quotas in Dundas Bay would be June 1 through August 31, although cruise ships
would not be permitted year-round and tour vessels would not be permitted in wilderness waters
(upper Dundas Bay) on ayear-round basis.

Tables 2-9 and 2-10 summarize vessdl quotas for Glacier Bay and Dundas Bay, respectively, under
aternative 6.

TABLE 2-9: SUMMARY OF VESSEL QUOTAS FOR GLACIER BAY UNDER ALTERNATIVE 6,
MAY 1-SEPTEMBER 30

Daily Vessel Quota Seasonal Entries Seasonal-Use Days
May and May and
Vessel Class June-Aug Sept June—-Aug Sept
Cruise ship? 139 92
2 2 NA (potentially (potentially
up to 184) up to 122)
Tour vessel® 3 3 NA 276 183
Charter vessel 6 No limit NA 552 No limit
Private vessel 25 No limit NA 2,300 No limit

b.  Cruise ships and tour vessels are limited to the daily vessel quota year-round.

NA = Not applicable
See table 2-1 for an explanation of terms.

TABLE 2-10: SUMMARY OF VESSEL QUOTAS FOR DUNDAS BAY
UNDER ALTERNATIVE 6, JUNE 1-AucGusT 31%

Vessel Class Daily Vessel Quota Seasonal Entries Seasonal-Use Days
Cruise ship? Not permitted NA NA
Tour vessel® 1 in non-wilderness waters® NA 92 in non-wilderness waters”
Charter vessel No limit NA 276
Private vessel No limit No limit No limit

a. Cruise ships are not allowed on a year-round basis; tour vessels are not allowed in wilderness waters.
b. Upper Dundas Bay is wilderness waters; the lower Bay is non-wilderness waters.

NA = Not applicable
See table 2-1 for an explanation of terms.

Permitting Procedures. Current park regulations would be changed so that permits would be issued
to adesignated individual for a specific vessel over a specific period of time rather than issued to a
vessel. Permits would be issued to individual s rather than vessels, because individuals are responsible
for following park regulations.

Under aternative 6, the exemption for private vessels based in Bartlett Cove that enter and exit
Glacier Bay (these are not currently counted as daily entries) would be eliminated and new “ short-
notice permits” would be issued. Anyone could request a short-notice permit within 48 hours of
entrance to Glacier Bay.
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2.9 Alternative 6: NPS Preferred Alternative

2.9.2 Alternative 6 — Vessel Operating Requirements

Alternative 6 shares the revisions to operating requirements with alternative 5, with the following

exceptions:
1. how vessel speed is measured; and
2. the speed limit in temporary whale waters.

Vessel Speed. For dternative 6 speed would be based as “through the water” speed for all vessel
classes.

Vessels greater than or equal to 262 feet (80 meters) would be restricted to 13 knots or less on ayear-
round basis within Glacier Bay. Vessels less than 262 feet (80 meters) would be restricted to 20 knots
or lessin the designated lower Bay whale waters from May 15 through September 30. If the presence
of whales warrants it, the superintendent may impose temporary whale waters and a vessel speed
limit of 13 knots. No speed limit would be imposed in areas outside of designated or temporary whale
waters for vessals less than 262 feet (80 meters).

Whale Waters. Whale waters would be designated in lower Glacier Bay waters only, from May 15
through September 30. In addition, consistent with current regulations, the superintendent may
designate temporary whale waters and impose motor vessel speed restrictions in any portion of
Glacier Bay and Dundas Bay having a high probability of whale occupancy, based upon recent
sighting and/or past patterns of occurrence.

Vessel Routes and Destinations. In Glacier Bay, two areas would be added to those already closed
to cruise ships and tour vessels through existing regulations. These two additions would be the
Beardslee Entrance and the entrance to Adams Inlet. Dundas Bay also would be closed to cruise ships
year-round, and the wilderness waters of Dundas Bay would be closed to tour vessels year-round (see
figure 2-3). The required 0.25-mile (0.4-kilometer) distance from harbor seals in Johns Hopkins Inlet
would be applied year-round.

210 THE NPSPREFERRED ALTERNATIVE

Alternative 6 is the NPS preferred alternative for several reasons: it would provide a modified and
simplified system of vessel management that would alow for increased visitor use while continuing
protection of park resources and values. This alternative would maintain most of the current vessel
guotasin Glacier Bay but provide increased visitor use through an increase in seasonal-use days for
private vessels and a potential increase in seasona -use days for cruise ships during the June 1 through
August 31 season. Any increase in seasonal-use day numbers for cruise ships would be based on
scientific and other information and applicable authorities. In addition, modifications to operating
reguirements proposed under this alternative take into account experience and knowledge gained over
the past several years. These modifications provide for continued protection of park resources and
values through such things as a year-round speed limit for large vessels throughout Glacier Bay, an
extension of the quota season for cruise ships to include May and September, limiting additional areas
to entry for cruise ships and/or tour vessels, an additional measure to protect harbor sealsin Johns
Hopkins Inlet, and initiation of vessels quotas for Dundas Bay. These modifications also would result
in asimplified system, through such things as elimination of seasonal entry quotas, elimination of the
‘based in Bartlett Cove’ provision for private vessels, and initiation of a short-notice vessel permit
system for private vessels. A research framework, developed with the assistance of a scientific
advisory board, would help ensure that appropriate studies and monitoring would be undertaken to
guide vessel management, including any decisions about possible increases in seasonal -use day
numbers for cruise shipsin Glacier Bay.
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2.12 Actions Considered but Eliminated from Detailed Analysisin thisEIS

211 THEENVIRONMENTALLY PREFERRED ALTERNATIVE

NEPA criteriafor the environmentally preferred alternative includes those that:

= fulfill the responsibilities of each generation as trustee of the environment for succeeding
generations,

» ensurefor all Americans safe, healthful, productive, and esthetically and culturally
pleasing surroundings,

= attain the widest range of beneficial uses of the environment without degradation, risk of
health or safety, or other undesirable and unintended consequences,

= preserve important historic, cultural, and natural aspects of our national heritage and
maintain, wherever possible, an environment that supports diversity and variety of
individual choice;

= achieve abalance between population and resource use that will permit high standards of
living and awide sharing of life's amenities; and

= enhance the quality of renewable resources and approach the maximum attainable
recycling of depletable resources.

Based on these criteria, aternative 4 isthe environmentally preferred alternative. Alternative 4
includes closure of more areato cruise ships and tour vessels, and provides more protection of
resources through revised operating requirements than the other alternatives. In addition, by allowing
the fewest number of cruise ships, tour vessels, and charter vessels, alternative 4 would provide for
the lowest number, intensity, and duration of adverse effects to natural resources in Glacier Bay and
Dundas Bay.

212 ACTIONSCONSIDERED BUT ELIMINATED FROM DETAILED ANALYSISIN
THISEIS

The following describes actions raised during scoping that were considered but eliminated from
detailed evaluation in this EIS.

Development of an Open-Access Vessel Corridor to the Bartlett Cove Dock. Local residents
requested unlimited access between Icy Strait and the Bartlett Cove dock, without requiring an entry
permit. The Gustavus dock isin disrepair, and local residents must travel across Icy Strait for fuel and
other services. Providing access to Bartlett Cove would provide a convenient and, some believe, safer
aternative.

Providing an open-access vessel corridor to Bartlett Cove is counter to park purposes, as well as the
purpose and function of Bartlett Cove. The services at Bartlett Cove are intended to support the park’s
use by park visitors and are not intended to constitute a service stop for the greater Icy Strait area. In
addition, the mouth of Glacier Bay is already a high-traffic area where vessels enter and |eave the
park. It isaso an areawhere wildlife concentrate. Allowing this essentially unregulated use in the
lower Bay could cause excessive vessel traffic in asensitive area. In its July 2002 meeting, the
Gustavus Community Association voted against formally requesting unlimited access to the Bartlett
Cove dock as part of this EIS because of concerns about the effects that such a request would have on
the fate of the Alaska State Dock at Gustavus.

Restricting Administrative Use. Some commenters suggested limits on administrative vessel usein
Glacier Bay. Administrative vessels include research vessels, park vessels, and any other vessels on
official businessfor the state or federal government. Use of NPS vesselsis hecessary to protect park
resources and values.
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2.12 Actions Considered but Eliminated from Detailed Analysisin thisEIS

This EIS addresses the use of commercial and private motor vessels. Administrative vessel useis
determined by the superintendent to assure protection of park purposes and values, ensure visitor
safety, respond to emergency situations, and otherwise implement the park’s mission.

While the cumulative analysis considers the effects of administrative vessel use on park resources,
restrictions on administrative use of vessels are beyond the scope of this EIS. The scope of thisEIS,
as defined by Congress (see subsection 1.2.8), isto identify and analyze the effects of the 1996
increases in the number of vessel entries allowed in Glacier Bay.

Administrative vessels will be managed on a case-by-case basis using a decision matrix (in appendix
E). This matrix will be used on an individual basis when reguests for administrative vessel usein the
park are received from individual s associated with federal, state, tribal, or private organizations.
Administrative vessel use is defined as any vessel use that is not classified as a cruise ship, tour
vessel, charter vessal, or private vessel under the standard permit classification system (36 CFR
13.65; see appendix A), or listed as an exception under 36 CFR 13.65(iii). Exceptionsto this
definition are requests from individuals who have the authority to enforce state or federal regulations
within the park.

Requiring Maximum Available Technology or Increasing Pollution Minimization Requirements
to Control Cruise Ship Stack Emissionsand Improve Air Quality. Section 703 of the November
1996 Omnibus Act (Public Law 104-333) prohibits the Park Service from imposing any vessel
operating conditions related to air, water, and oil pollution beyond those enforced by other agencies
on permittees. Section 703 also prohibits noise abatement unless scientific information supports a
determination that such restrictions are necessary.

Increasing Cruise Ship Numbers above 1996 L evels. The previous vessel management plan and
EA for Glacier Bay, completed in 1996, did not contemplate cruise ship numbers greater than two per
day each day during the 92-day peak visitor season from June through August. Any increase in the
number of cruise shipsto be allowed into Glacier Bay was to be contingent upon studies, an annual
review of study results by the superintendent, a determination by the superintendent based on that
review, and approval from the NPS director. Study results to date have not provided reason to warrant
increasing the limit beyond what was considered in the 1996 plan. The Park Service believesthat a
measured approach isin the public interest of ensuring protection of park resources. Finally, based on
the results of scoping for this current planning effort, which included more than four months for
interests and concerns to be voiced, no interest was expressed in increasing the daily limit beyond two
per day. Thus, the Park Service believes that two cruise ships per day for each of the 92 days of the
visitor season constitutes a reasonable upper limit to consider for cruise shipsin the current plan.

The Environmental I mpact Statement Should Consider the Widest Range of Alter natives, from
Banning All Motorized Vesselsand Prohibiting Further Vessel Quota I ncreasesto Allowing
Only Small Craft or Providing Unlimited Use of Glacier Bay. The Park Service believesthat the
aternativesidentified in the EIS constitute a reasonable range of alternatives that provide access to
the park, provide arange of visitor opportunities, and protect park resources. Banning all motorized
vessels or alowing only small craft in Glacier Bay would not meet the Park Service's goal of
providing awide range of opportunities for visitors. Eliminating cruise ships and tour vessels from
the Bay would dramatically reduce opportunities to visit the park for most of the visiting public.
Providing motorized vessels unlimited access to the Bay would jeopardize park resources and values.
These alternatives would not meet the basic objectives for the park.

Eliminate Vessdl Quotas and Base Vessel Operating Requirements on Safety |ssues. Vessel
guotas and operating requirements are essential tools that the Park Service employs to manage vessel
use in the park so that mandates defined in the enabling legislation and park purposes are met. The
guotas and operating requirements are established to allow visitor access to the park and to protect
park resources so that they can be conserved and remain unimpaired for the enjoyment of future
generations. Eliminating vessel quotas and basing vessel operating requirements only on safety issues
would not provide adequate protection for resources and values for which the park was established.
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2.12 Actions Considered but Eliminated from Detailed Analysisin thisEIS

Expand Whale Watersto Include the Marble | slands and Extend Whale Waters from the
Southern Park Boundary to the Eastern Tip of Lemesurier Island and the Western Tip of
Pleasant | sland. The proposed permanent expansion of the whale waters to include the Marble
Islands is unnecessary under al alternatives because the superintendent has the authority to designate
temporary whale waters and impose motor vessel speed restrictions when necessary to protect whales.
Permanent designation would unnecessarily limit visitor enjoyment of the park by requiring vessels of
more than 18 feet (5.5 meters) to maintain a distance of 1 nautical mile (1.5 kilometers) from shore.
Temporary whale waters limit the amount of time this stipulation is in force and thus restrict access to
the shore only when it is necessary for the protection of humpback whales. Expanding the whale
waters to the eastern tip of Lemesurier 1sland and the western tip of Pleasant Island, which are beyond
the park boundary, is outside the NPS jurisdiction.

Establish Commer cial-Free Activity Zones. By law, regulation, and policy, the Park Service limits
commercial visitor services to those that are necessary and appropriate for public use and enjoyment,
and that are consistent with the preservation and conservation of the resources and values of the unit
to the highest practicable degree. No rationale has been provided as to why the commercial visitor
services proposed in the plan would fail to meet the requirements.

Allow Self-Regulated, Traditional Use of the Park for Native Alaskans. This EIS pertains to
vessel quotas and operating requirements for the four classes of motor vessels (cruise ships and tour,
charter, and private vessels) entering the park in Glacier Bay and Dundas Bay. Traditional use of the
park by Native Alaskans is beyond the scope of this EIS.

213 COMPARISON OF ALTERNATIVES

Each alternative defines quotas and/or operating requirements for cruise ships, tour vessels, charter
vessals, and private vessels.

2.13.1 Comparison of Quotas

Quotas define the maximum allowable number of motorized vessels allowed in Glacier Bay and/or
Dundas Bay, set by vessel class (i.e., cruise ship, tour vessel, charter vessel, and private vessel).
Quotas are set by day and by season. For aternatives 1, 2, and 3, two types of seasonal quotas are
used, seasonal entries and seasonal-use days (see table 2-1 for definitions). Alternatives 4, 5, and 6
only use seasonal-use days. A seasonal limit may result in daily use that is less than the maximum
daily use allowed. For example, under existing conditions, a maximum of two cruise ships are
alowed into Glacier Bay on any given day, year-round. However, from June through August (a 92-
day period), 139 cruise ships are alowed into Glacier Bay, for adaily average of 1.5 cruise ships per
day. On certain days, no cruise ships enter the Bay.

Alternative 1, the no-action alternative, would maintain the current quotas for Glacier Bay, as
established by Congress.

Alternative 2 would decrease vessel quotas from current quotas, setting them at those levelsin effect
in 1995 (i.e., quotas authorized by 1985 vessel regulations). This would result in:
» a23% reduction in cruise ship seasonal entries (from 139 to 107).

= al13% reduction in charter vessel seasonal entries (from 312 to 271) and a 7% reduction
in charter vessel seasonal-use days (from 552 to 511).

» al3%reductionin private vessel seasonal entries (from 468 to 407) and a 3% decrease in
seasonal-use days (from 1,971 to 1,714).
Alternative 3 would implement the 1996 Vessel Management Plan. This aternative would maintain
the current vessel quotas, and include a provision to allow an incremental increase in cruise ships
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(totaling up to two per day, every day, from June through August), based on scientific and other
information and applicable authorities. This equates to a potential increase in cruise ship use up to
32% (from 139 to 184). The increased traffic would be absorbed in early and late summer because the
mid-July through mid-August period already has two cruise ships per day every day.

Alternative 4 calls for the greatest reduction in cruise ships and tour and charter vesselsin Glacier
Bay and regulates vessd traffic in Dundas Bay. Under aternative 4, seasonal limits would change
from June through August as follows:

= a33% reduction in cruise ship seasonal entries (from 139 to 92).

=  a33% reduction in tour vessdl daily vessel quota (from 3 to 2) and a 33% reduction in
seasonal-use days (from 276 to 184).

= al17% reduction charter vessel daily vessel quota (from 6 to 5) and a 17% reduction in
charter vessel seasonal-use days (552 to 460).

= al2%reductionin private daily vessel quota (from 25 to 22) but a 3% increasein
seasonal-use days (from 1,971 to 2,024).

In addition, alternative 4 would expand seasonal limits to include May and September, which would
result in a’50% reduction in cruise ships and a 33% reduction in tour vessels during May and
September as compared to the current situation. Daily limits for charter and private vessels aso
would be restricted in May and September to five and 22 vessels, respectively. Currently, no limits
are set for charter or private vessels during May and September.

Under alternative 4, Dundas Bay would be closed to cruise ships and tour vessels. Charter vessels
would be limited to three per day and 459 seasonal -use days May through September. No limit would
be placed on private vessels.

Alternative 5 would maintain existing daily and seasonal-use day quotas from June through August,
with the exception of private vesselsin Glacier Bay and would regulate vessel traffic in Dundas Bay.
Seasonal limits would be expanded to include May and September for cruise ships (alternative 4
expanded the season for al vessel classes). While the daily quotas for private vessels would remain
the same as currently in place, seasonal-use day quotas would increase by 16% (from 1971 to 2300).

Cruise ships would be prohibited from entering Dundas Bay and one tour vessel per day only would
be permitted in lower Dundas Bay (with a seasonal-use day limit of 153 June through August). No
daily limit would be placed on charter vessels but there would be a seasonal-use day limit of 276 from
June through August. No limit would be placed on private vessels in Dundas Bay.

Season-use days would change as follows:

Alternative 6 would maintain existing daily and seasonal-use day quotas from June through August
for all vessels except private vessels. Private vessel daily quotas would remain the same as current
guotas but seasonal-use days would increase. This seasonal quota increase would be offset by the
elimination of the “based in Bartlett Cove’ exemption (thisis discussed in the following paragraph).
Like alternative 5, seasonal limits would be expanded to include May and September for cruise ships.
Aswith alternative 3, this alternative would include a provision to alow incremental increasesin
cruise ships (May through September) if studies support that such increases are compatible with
protection of park values and purposes. This equates to a potential increase over existing cruise ship
use up to 32% (from 139 to 184) during June through August and up to existing seasonal quotas for
May and September (as compared to alternative 5 this would be an increase of up to 33% [from 92 to
122] during May and September).

Under alternatives 4, 5, and 6, the way vessel quotas are counted would change in several ways. First,
vessel class definitions would be changed to be more consistent with other standard vessel
classifications (e.g., U.S. Coast Guard definitions). Second, vessels based in Bartlett Cove would no
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longer be exempt from permits. Thiswould eliminate the essentially unregulated traffic of these
vesselsthat currently exists between Bartlett Cove and the mouth of Glacier Bay. One of the reasons
this exemption was first established was to avoid the possibility of avessel based at Bartlett Cove
from being stranded outside of Glacier Bay due to the lack of sufficient permits available. This
measure would no longer be necessary with the elimination of seasonal entries under alternatives 4, 5,
and 6. The daily vessel guota would no longer be based on “entries’” so that a vessel covered under a
permit for any particular day could leave Glacier Bay and then return. Under alternatives 1 through 3,
each time avessel enters Glacier Bay it would be counted toward the daily vessel quota.

See figures 2-4 through 2-6 for avisual comparison of vessel quotas among alternatives.

Allowing vesselsto enter, leave, and reenter Glacier Bay on the same day could shift more use to the
lower Bay. However, eliminating the Bartlett Cove exemption would eliminate the currently
unregulated traffic (which would now be counted toward the quota). Therefore, these two changes
would tend to counteract each other in terms of vessel traffic.

Also, under aternatives 4, 5, and 6, ten daily permits would be made available each day to private
vessels on a short-notice basis. Private vessel operators could obtain one of these permits by making a
reservation within 48 hours of when they desired to enter Glacier Bay (including vessels transiting
from Bartlett Cove). Adjustment to this number could be made annually by the superintendent
through the park compendium.

Unlike alternatives 1, 2 and 3, alternatives 4, 5, and 6 would prohibit cruise ships from entering
Dundas Bay (although cruise ships do not currently enter Dundas Bay). Alternative 4 also would
prohibit tour vessels from entering Dundas Bay, while alternatives 5 and 6 would allow tour vessels
in the lower Bay, but not in the upper Bay (wilderness waters). Alternative 4 would establish adaily
quota of three for charter vesselsin Dundas Bay from May 1 through September 30, while
aternatives 5 and 6 would set no daily limit for charter vessels but would set alimit of 276 seasonal-
use days from June through September (for an average of three charter vessels per day).

2.13.2 Comparison of Operating Requirements

The 1996 decision to increase vessel numbers also included many measures to reduce or avoid effects on
the resources and values of Glacier Bay. These are defined in the form of vessel operating requirements and
arein regulation (36 CFR 13.65, see appendix A).

Some measures to protect park resources and values included in the current regulations are:

= Non-motorized waters allow backcountry visitors to experience areas of the park without
the presence of motorized vessels.

= Regulations protecting vessel speed and approach to humpback whales mitigate potential
disturbance to whales allowing these species enhanced opportunities to forage and travel
than would be the case without the regulations.

= Theability by the superintendent to establish temporary whale waters and reduced vessel
speeds within Glacier Bay National Park provides protection to this endangered species.

= |dands and rocks with nesting seabirds that are closed to close vessel approaches on a
year-round basis provide protection of marine bird nesting habitat from vessels and
visitors.

= Steller sealion and harbor seal haul-outs that are closed to close vessel approaches on a
year-round and seasonal basis provide protection to the Steller sea lion and declining
harbor seal from vessel and visitor disturbance.
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Daily Limits per Vessel Type

FIGURE 2-4: VESSEL QUOTAS IN GLACIER BAY PROPER COMPARED
AMONG THE ALTERNATIVES — DAILY VESSEL QUOTA (MAY THROUGH SEPTEMBER)
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Private
Vessels

Charter
Vessels

N Cruise Tour T
\\ Ships Vessels @

2-26



2500

= = N
o al o
=} =} S
s} s} S

Total Seasonal-Use Days per Vessel Type
a
8

200

FIGURE 2-5: VESSEL QUOTAS IN GLACIER BAY PROPER COMPARED

AMONG THE ALTERNATIVES — SEASONAL-USE DAYS (JUNE 1 THROUGH AUGUST 31)

2300 2300

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6
® Cruise Tour 222 Charter Private
AN Ships Vessels ==+1 Vessels Vessels

FIGURE 2-6: VESSEL QUOTAS FOR CRUISE SHIPS AND TOUR VESSELS
IN GLACIER BAY PROPER COMPARED AMONG THE ALTERNATIVES —
SEASONAL-USE DAYS (MAY AND SEPTEMBER)

183

183

180

160

140

120

100

122

80

60

40

20

Total Seasonal-Use Days per Vessel Type

N

N N N N N

Alternative 1

Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6

§ Cruise Tour

Ships Vessels

2-27



2.13 Comparison of Alternatives

These measures are in existing regulations (see appendix A for more details) and are not proposed for
change with any of the alternatives examined in this FEIS, except for a reduction in designated whale
watersin three of the six alternatives.

Temporary Whale Water s. Establishment of temporary whale waters is perhaps one of the most
important and effective ways of protecting humpback whales while avoiding unnecessary restrictions
on visitor use. Park Service staff monitor whale numbers and movements and report concentration
areas as they develop. Whale use can be unpredictable, so this method allows for early detection and
protection of areas where whales are concentrating. Based on monitoring, the superintendent can and
does establish temporary whale waters to protect whales. In temporary whale waters, speed limits are
restricted to 10 knots for all of the aternatives except aternative 6. For alternative 6 the speed limit
would be 13 knots to take into account recent data that indicates that a 13-knot speed limit reduces the
risk of awhale fatality dueto collision with alarge vessel. This system has proven to be an effective
way to protect humpback whales while not restricting vessel use unnecessarily. Monitoring humpback
whales and establishing temporary whale waters would stay in effect under all alternatives.

Speed Restrictions. Under alternatives 1, 2, and 3, speed limits would be set within designated whale
waters of the lower Bay, with alimit of 20 knots measured through the water. Speed would be
unrestricted elsewhere, although cruise ships and tour vessels generally travel at a slow maneuvering
speed in the upper West Arm. With all of the aternatives, when whales begin to congregate in any
area, temporary whale waters are established and speed is restricted to 10 knots for aternative 1
through 5, and 13 knots for aternative 6. In addition, vessels are required to slow to 10 knots (or 13
knots with alternative 6) or less whenever inadvertently being within 0.25 mile (0.4 kilometer) of a
humpback whale. Under aternatives 4, 5, and 6, cruise ship speeds would be limited to 13 knots year-
round, throughout the Bay, to reduce the likelihood of collisions with whales. Under alternative 5
only, vessel speeds would be changed to measure speed over the ground, rather than through the
water. With speed measured through the water, vessels can move several knots faster (as measured
over the ground) when going with the current, and several knots slower when going against the
current.

Ferry Vessel Operating Requirements. Under all aternatives, the daily ferry from Juneau mandated
by Congressis restricted to the lower Bay and Bartlett Cove. The effects of the ferry are evaluated in
cumul ative effects. Under alternatives 4, 5, and 6, additional restrictions are defined to prohibit the
ferry from deviating from a direct course between the mouth of Glacier Bay and Bartlett Cove.

Vessel Routes. Under alternative 4, routes for cruise ships would be defined (typically in mid-
channel) to protect coastal resources, provide an improved backcountry visitor experience, protect
wilderness values, better separate the various users, and provide an increased margin of safety for
avoidance of near-shore collisions. A cruise ship route would be specified using the current typical
cruise ship traffic pattern. Non-motorized water designations and seasons would not change.

2.13.3 Comparison of Environmental Effects Among Alternatives

Many of the environmental effects of vessel traffic would be similar among the six aternatives, in
terms of overall impact conclusions (i.e., negligible, minor, moderate, or major). In general, most
adverse effects would occur in proportion to vessels numbers, speed, and distribution, including air
emissions and disturbance of wildlife and visitors from vessdl traffic. Increasing vessel numbers
could result in some positive effects, including economic benefits related to the Alaska tourism
industry and visitor opportunities to experience the Bay via a motorized vessel.

Alternatives 2 and 4 have lower vessel numbers than the other alternatives (with the exception that

aternative 4 allows more private vessel use days). In most cases, the magnitude of environmental
effects also would be lower than would be expected for the other alternatives. Alternative 2 would
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alow the fewest private vessel use days among the aternatives, while alternative 4 would allow the
fewest cruise ships.

Alternatives 3 and 6, could allow an increase of up to 184 cruise ships, should studies demonstrate
that such an increase could be taken consistent with park purposes and values. The analysisin
Chapter 4 assumes that the 184-vessel level would be reached (alternative 1 addresses the effects of
the current level of 139 vessels). Since 1996, the Park Service has conducted research to determine if
increases were warranted. Each year, the superintendent reviews the results of this research. To date,
the research has not clearly demonstrated that further increases are warranted. Research will continue,
with particular emphasis on air quality, humpback whales, nesting birds, and visitor experience.

Alternatives 3 and 6 have the highest potential level of cruise ship use. Under either alternative, cruise
ship numbers would not be increased until specific criteria are set, based on recommendations and
guidance provided by impact studies. This system has worked well over the past several years,
providing the opportunity for over 300,000 visitors each year in amanor consistent with park
purposes and values. Providing opportunities for people to visit the park is one of the primary
purposes of Glacier Bay National Park and Preserve. Alternative 3 maintains the protection measures
defined in the 1996 decision while aternative 6 includes revised operating requirements to provide
clarification for vessel operators and to enhance protection of park resources.

Alternative 4 would eliminate tour vessels from Dundas Bay. Thiswould improve non-tour vessel
visitor experience in this area, as well as protect wildlife. The risk of groundings would also be
reduced. Aswith alternative 6, alternatives 4 and 5 would have new operating requirements intended
to reduce environmental effects of vessel traffic. Under these alternatives, cruise ships would be
required to travel at speeds no greater than 13 knots. This would greatly reduce the potential of cruise
ships colliding with humpback or other whales.

Alternatives 5 and 6 would provide for the most private vessels. Since private vessels tend to be
smaller and operators are freer to explore, private vessels tend to travel to the more remote waters of
Glacier and Dundas Bays. Such use can disturb backcountry users, detract from the naturalness of
wilderness, and disturb marine and terrestrial wildlife.

Alternative 6, the NPS preferred alternative, would combine the potential increase up to 184
(proposed in aternative 3) with new operating requirements (most of which areincluded in
aternative 5) intended to reduce environmental effects and improve visitor understanding of
requirements. Like aternative 5, private vessels seasonal quotas would be increased.

In accordance with the NEPA and its implementing regulations, this EIS considers direct, indirect,
and cumulative effects:

= Direct effects are those that result from the action and occur at the same time and place.
Dispersion of air pollutants from avessel stack into the atmosphere is an example of a
direct effect.

» |ndirect effects are those reasonably foreseeable effects that are caused by the action but
that may occur later and not at the location of the direct effect. For example, an indirect
effect of reducing vessd traffic in Glacier and Dundas Bays may be an increase in
demand for use of other aress.

= Cumulative effects are the incremental effect of the proposed action when added to the
effects of past, other present, or reasonably foreseeabl e future actions. Cumul ative effects
can result from individually minor, but collectively significant, actions taking place over
time.
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Effects Thresholds. Thresholds help establish the basis for understanding the severity and magnitude
of the effects. Under each element of the environment, effects thresholds are defined using four
categories of significance: negligible, minor, moderate, and major.

An overview of the comparison of effects of each of the six alternatives for each environmental
resource/topic areais provided below.

Physical Environment

Soundscape — The “natural soundscape” is what the Park Service calls natural sounds in the absence
of human-caused sound. The Park Service considers the natural soundscape as aresource similar to
air or water. Director’s Order 47, Sound Preservation and Noise Management (NPS 2001c), directs all
NPS units to protect, maintain, or restore the natural soundscape resource.

Under any of the alternatives, noise from cruise ships and tour, charter, and private vessels would
continue to be common both on the surface and underwater and would frequently intrude over broad
areas, such asinlets and bays. More data is needed to determine the actual extent of vessel noise.
Vessel noise under al alternatives is considered moderate because noise would regularly intrude upon
the natural soundscape over broad aress.

Under Alternative 1, human made sound would be present in the surface soundscape in most areas of
the Glacier Bay and Dundas Bay. Human made sound would be dominant near the Bartlett Cove
Dock and campground at all times and would be expected to be dominant during certain times of the
day in other areas at popular stops along the route to upper Glacier Bay and the tidewater glaciers.
These areasinclude:

Sitakaday Narrows

Gloomy Knob

South Marble Island

North Sandy Cove

McBride Inlet

Tarr, Johns Hopkins, and Reid Inlets

Because sound can travel long distances over water, human made sounds could a so be heard within
the non-motorized waters of Glacier Bay from vessels transiting outside of these areas. Under all
aternatives, surface noise from cruise ships, including public address systems, would regularly
intrude across broad areas.

However, because human made sounds would be present periodically throughout the day, natural
sounds would still dominate in most areas of Glacier Bay and Dundas Bay.

On-going underwater sound monitoring conducted off-shore near Bartlett Cove (NSWC 2002) shows
that vessel noise is pervasive underwater in Glacier Bay. Underwater noise from motor vesselsis
expected to be present throughout all waters open to motorized vessels and also within most non-
motorized waters, since sound travels well underwater. The extent of this noise proliferation is
expected to be within the moderate range; however, the localized effect in some areas of Glacier Bay
could be near the major level.

While no studies have been conducted in Dundas Bay, vessel noise is expected to be aregular
element of the underwater soundscape there as well. Current human-caused surface sounds in Dundas
Bay include tour, charter, and private vessels within the wilderness waters of the upper Bay.

Cruise ship related noise could increase in May and September when there is no seasonal -use day
guota and 2 cruise ships per day, every day may enter Glacier Bay.
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Alternative 2 would have the second lowest vessel noise among the alternatives. Thisis because
reduced cruise ship and charter and private vessel numbers would reduce the overall generation of
vessel noise from June through August. This alternative includes the lowest seasonal-use day guota
for private vessels. This, in turn could mean areduction in the amount of man made sound near the
shoreline where many private vessels tend to travel.

Alternative 3 would generate the most sound among the alternatives. It would have similar effectsto
alternative 1, but with the potential to increase cruise ships; this could result in daily exposure of
noise from two cruise ships per day.

Alternative 4 would result in the lowest level of vessel-related noise among the aternatives, due to
reduced quotas for all vessel classes, speed restrictions on cruise ships, which could greatly reduce the
magnitude of underwater sound, and the elimination of cruise ships and tour vessels form a portion of
the East Arm, Beardslee Entrance, and Fingers and Berg Bays. Under alternative 4, the soundscape in
Dundas Bay would improve because of the daily limit and seasonal quota on charter vessel use and
the closing of the Dundas Bay to cruise ships and tour vessels.

Alternative 5 and 6 would be roughly in the middle range of noise generation among the alternatives.
Alternative 5 and 6 would reduce current effects on soundscape by reducing cruise ship speeds,
extending the seasonal-use day quota for cruise shipsto include May and September, and prohibiting
tour vesselsin the wilderness waters of Dundas Bay, the entrance to Adams Inlet, and the Beardslee
Entrance.

Air quality — The two primary concerns related to air quality are the amount of pollutants emitted
into the air and the potential from emissions for vessels to leave a visible plumes and/or create haze.

Emissions under all alternatives would be within the moderate range. All aternatives would emit
nitrogen oxides in Glacier Bay above the 250-tons-per-year threshold and, except for alternative 4,
emissions of sulfur dioxide above the 100 ton per year threshold. However, based on the large amount
of the area over which emission would occur, the limited number of other significant emission
sources, and using Juneau’ s air quality for comparison, it is unlikely that these emissions would result
in ambient air concentrations that are greater than 80% of the National Ambient Air Quality
Standards.

Visible haze from stack emissions are known to occur under current conditions, although the
frequency, magnitude, and duration of such eventsis unknown. Reduced vessels under alternative 2
would reduce the magnitude and, because alternative 2 would allow the fewest number of private
vessels, nearshore — short-term reductions of air quality would be the lowest. Alternative 3 would
increase the frequency of visible haze, should cruise ships be increased. The frequency cannot be
predicted, although the NPS is undertaking an air quality monitoring program that would help predict
the frequency, magnitude, and duration.

Alternative 4 would produce the lowest amount of emissionsinto the air due to the lowest numbers of
vessels and speed restrictions for cruise ships. Eliminating tour vessels and limiting charter vesselsin
Dundas Bay would improve air quality there, although there is no evidence that air quality is currently
aproblem. Alternative 5 would also reduce emissions by limiting cruise ship speeds, by applying
seasonal restrictions for cruise shipsin May and September, and by eliminating tour vessels from the
wilderness waters of Glacier Bay. These same measures would reduce emissions under alternative 6.
Alternative 6 would result in increased emissions and visible haze due to the increase in cruise ships.
Alternative 6 would allow for the highest level of short-term emissions near shorelines due to the
increase in private vessels.

Water quality - While the emissions of small amounts of fuel, oil, and wastewater would vary with
the vessel quotas under each alternative, effects on water quality under any of the alternatives are
expected to be minor, with the exception of fuel spillsin Bartlett Cove, which could cause moderate
level effects. A catastrophic oil spill in not an expected outcome of any of the alternatives. Cruise
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ships carry sufficient fuel into Glacier Bay to cause amajor spill, however, such a spill isunlikely
because cruise ships have a good worldwide safety record, are built to very high safety standards,
tend to travel mostly in open waters away from navigational hazards, have highly trained and
knowledgeabl e operators, and while in Glacier Bay carry licensed pilots on board the vessel. Tour
vessels, on the other hand, have the highest potential for impacts, since they carry relatively large
amounts of fuel and tend travel closer to the shoreline and more remote areas of Glacier and Dundas
Bay than cruise ships. Alternative 4, 5, and 6 would prohibit cruise ships and tour vesselsin Dundas
Bay wilderness waters, which could reduce the potential for groundings and possible resulting spills
in this area and where groundings have aready occurred.

Biological Environment.

Threatened and endangered species — Popul ations of both humpback whales and Steller sealions are
recovering from historic lows. A biological opinion, issued by NOAA Fisheries, documents that
alternative 6 would not jeopardize the continued existence of the North Pacific humpback whale
population or Steller sealion populations present in Southeast Alaska and would comply with the
Endangered Species Act.

Under dl aternatives, vessel traffic could regularly disturb humpback whales and Steller sealions.
The traffic is not expected to cause animals to leave Glacier or Dundas Bays, but it could cause some
animals to leave particular areas to avoid vessdl traffic, which in turn, can reduce foraging, survival
and reproduction. The ultimate effect of this disturbance could be reduced energy intake (e.g.,
feeding) and/or increased energy expenditure (e.g. vessel avoidance behavior). Most wild animals
operate under an extremely tight energy budget. Such energy budgets can become critical during
high-energy demands, such as breeding, pregnancy, caring for young, or during bouts of extreme
weather. Animals subject to repeated disturbances might have lower energy reserves and
consequentially lower reproduction and/or survival.

The effect level is expected to be within the moderate range for all alternatives. Even though
disturbance could occur regularly it is not expected due to overall abundance of either humpback
whales or Steller sealions. Animals located near highly traveled vessel areas could be disturbed
several times per day during summer.

The amount of predicted disturbance varies among aternatives generally in proportion to vessel
numbers and in relation to cruise ship speeds.

Humpback whales are vulnerable to being struck by vessels, although an average of only about one
whale/vessel collision is reported each year for the entire North Pacific stock. Still, a humpback whale
was struck and killed by a cruise ship in park watersin 1999. Smaller vessels also strike whales, but
such strikes are typically not lethal. Based on the best available information, reducing large vessels
speed limits to 13 knots would reduce the risk of fatal vessel/whale collisions. This speed limit would
be required throughout Glacier Bay in alternatives 4, 5, and 6.

Underwater noise from vesselsis expected to interfere with humpback whale foraging and
communication. Cruise ships generate more underwater noise than any other vessel typein Glacier
Bay. Based on the analysis, a cruise ship traveling at near 20 knots is probably audible to humpback
whales up to 25 miles (40 kilometers) away and would be sufficiently loud to provoke a response
from a humpback whale over 6 miles (9 kilometers) away.

Sound levels under aternatives 1, 2, and 3 would commonly be at these levels or higher (with the
exception of waters where 10-knot speed limits have been put in place to protect whales). Reduced
speed limits (13 knots) for large vessels under alternatives 4, 5, and 6 would greatly reduce
underwater noise and its associated effects.
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Steller sealions may be disturbed by vessel noise as well. However, the primary vessel disturbance
factor in Glacier Bay is vessels approaching the sea lions hauled out at South Marble Island. Based on
recent research, the 100-yard (90-meter) buffer at this area may not be sufficient and increasing the
buffer to up to 200 yards (180 kilometers) might reduce disturbance to Steller sealions.

Listed from the highest to lowest levels of disturbance are:

= Alternative 3, which has highest cruise ship numbers and does not include speed limits for
cruise ships outside of designated and temporary whale waters;

= Alternative 1, the no-action alternative, which would not change vessel numbers from those
presently in place and does not include speed limits for large vessels outside of designated
and temporary whale waters;

= Alternative 6, the NPS preferred, which has the potential to increase cruise ship numbers
would restrict large vessels speeds to 13-knots throughout Glacier Bay and eliminate cruise
ships from Dundas Bay.

= Alternative 5, which reduces cruise ship numbersin May and September, restricts large
vessels speeds to 13 knots or less throughout Glacier Bay, and eliminates cruise ships from
Dundas Bay.

= Alternative 2, which contains the lowest vessel numbers does not include speed limits for
cruise ships outside of designated and temporary whale waters;.

= Alternative 4, the environmentally preferred alternative, which contains the lowest numbers
of vessels, includes speed restrictions for large vessels to 13 knots or less throughout Glacier
Bay, and would eliminate cruise ships and tour vessels from Dundas Bay.

Marine mammals — Vessel traffic under each of the alternatives would regularly disturb marine
mammalsin Glacier Bay and Dundas Bay. The overall effect is considered moderate because vessels
would regularly disturb individual animals, however numbers are expected to remain within historic
levels.

The ultimate effect of this disturbance could be reduced energy intake (e.g., feeding) and/or increased
energy expenditure (e.g. vessel avoidance behavior). Most wild animals operate under an extremely
tight energy budget. Such energy budgets can become critical during high-energy demands, such as
breeding, pregnancy, caring for young, molting, or during bouts of extreme weather. Animals subject
to repeated disturbances might have lower energy reserves and consegquentially lower reproduction
and/or survival. Existing regulations for Glacier Bay National Park and Preserve (36 CFR 13.65)
specify buffers at haul-outs and approach distance requirements that provide protection from motor
vessel activities.

The amount of predicted disturbance varies among alternatives generally in proportion to vessel
numbers. Alternatives 5 and 6 allow the most private vessels among the aternatives, and private
vessels are expected to cause some of the greatest disturbances because they tend to travel closer to
the shoreline then the other vessel classes where marine mammal's are predominant.

The greatest concern for marine mammals is potential additive effect on harbor seals from vessel
traffic when combined with the other factors that may be causing harbor sealsto decline in Glacier
Bay and Southeast Alaska. Glacier Bay supports one of the largest concentrations of harbor sealsin
Alaska, yet populations have declined dramatically over the last 10 years. The reasons are not known,
but declines have occurred throughout the species range and reasons are expected to include factors
other than vessel traffic.

Under al aternatives, the upper portions of Johns Hopkins Inlet would be closed to all vessels from
May 1 through June 30 to protect harbor seals when they are pupping. Alternatives 1, 2, and 3 would
require that vessels remain at least 0.25 mile (0.4 kilometer) away from harbor seas hauled out on ice
in July and August. This would reduce disturbance to harbor seals when they are molting and
especialy sensitive to disturbance.
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Alternatives 4, 5, and 6 would extend the requirement that vessels remain a minimum of 0.25 mile
(0.4 kilometer) away from harbor seals hauled out on ice to year-round. This would reduce vessel
disturbance to harbor seals after August 30, when Johns Hopkins Inlet is open to all vessel types,
including cruise ships.

Marine birds and raptors — All of the alternatives would result in moderate level effects on marine
birds and raptors. The most notable effects would be disturbance of concentration areas of brood-
rearing harlequin ducks, molting waterfowl, and foraging marbled and Kittlitz's murrelets. These
species are particularly sensitive to vessel traffic and are expected to experience potential local
population declinesif continually disturbed by vessels. Existing regulations which specify approach
limitsin certain sensitive areas, would continue to provide protection to seabird colonies.

The level of disturbanceis related to vessel numbers. The ultimate effect of this disturbance could be
reduced energy intake (e.g., feeding) and/or increased energy expenditure (e.g. vessel avoidance
behavior). Most wild animals operate under an extremely tight energy budget. Such energy budgets
can become critical during high-energy demands, such as breeding, pregnancy, caring for young,
molting, or during bouts of extreme weather. Animals subject to repeated disturbances might have
lower energy reserves and consequentially lower reproduction and/or survival. Private vessels are the
most likely to disturb marine birds, since these vessels travel widely throughout Glacier Bay, tend to
travel closer to the shoreline than other vessel types, and are the most numerous. Alternatives 5 and 6
would allow the most private vessels and associated effects. This effect is still considered within the
moderate range.

Marine fishes — Effects on marine fish are expected to be minor for al aternatives. Vessel traffic
under any of the alternatives would generate underwater noise and vibration that temporarily displace
or disturb fish. The degree of displacement or disturbance would depend on the volume of vessel
traffic. Implementation of alternatives 2 and 4 would decrease the overall vessel traffic relative to
alternative 1 and therefore the disturbance of fish would decrease. Alternative 3 and 6 would increase
the number of cruise ship entries could result in an increased displacement or disruption of fish.

Theincreases in private vessel seasonal-use days under alternatives 4, 5, 6 could result in more sport
fishing and therefore increased fish catch and reducing local abundance of species such as halibut.

Coastal/shoreline environment and biological communities — While some shoreline erosion may
occur, the overall effect of vessel traffic on shorelines was found to be minor across all alternatives,
with no rea difference in the amount of expected effect between aternativesin Glacier Bay and
Dundas Bay.

Human Environment.

Cultural resources — None of the alternatives would damage archaeological or historic resources
because (a) they are exceedingly rarein Glacier Bay due since glaciers have recently scoured the
entire Bay and (b) the few that are present are located well away from shorelines and the effects of
vessels.

Effects to ethnographic resources relate to the integrity of traditional cultural properties, including
cultural landscapes. namely the Ancestral Homeland of the Huna Tlingit. The effects, which include
perceptions of the Huna Tlingit relate closely to vessel numbers. Therefore, Alternative 3 and 6 would
have the greatest effect and alternative 4 the lowest. This effect is considered to be within the
moderate range because it is expected that there would be a perceived degradation of cultural
landscapes but not to the point of creating a disconnection of peoples from an Ancestral Homeland.
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Visitor experience — One of the important purposes of vessel quotas and operating requirementsisto
provide arange of enjoyable visitor experiences.

Under al alternatives, the sights and sounds of other visitors and their motorized vessels would
detract from the enjoyment of some visitors. Backcountry visitors can be sensitive to this disturbance
because they generally travel by non-motorized methods (e.g., kayaks or on foot), which does not
mask the sound of vessels, and are more likely to be seeking natural quiet and solitude. However, the
sound of other motorized vessels can also impact visitors in motorized vessels when their vessels are
drifting without the motor engaged or at anchor.

Alternative 1 would maintain the current level of disturbance, which is considered within the
moderate range for backcountry users. Alternative 2 would reduce vessel numbers and associated
disturbances to visitors, but would also restrict access by reducing quotas. Alternative 3 would
increase opportunities for people to visit Glacier Bay via cruise ship, but would detract from the
experiences of other visitors due to the sights, and sounds of and visible haze from cruise ships.
Alternative 4 would have the lowest amount of disturbance, but would also greatly reduce available
permits for people wishing to visit Glacier Bay and/or Dundas Bay. Alternative 4 would improve
enjoyment for visitors aboard charter and private vessels and backcountry users by closing al or a
portion of the East Arm of Glacier Bay, the Beardslee Entrance, Fingers and Berg Bays, and Dundas
Bay to cruise ships and tour vessels. This, however, would also reduce opportunities for people
wishing to tour Glacier Bay or Dundas Bay in a cruise ship or tour vessel. However, because cruise
ships do currently travel into these areas, the opportunity for cruise ships passengers to experience
these areas would not be diminished under this alternative. Alternatives 5 and 6 would close to cruise
ships and tour vessels the entrance Adams Inlet, Beardslee Entrance, and the wilderness waters of
Dundas Bay. Thiswould improve conditions for charter and private vessel users and backcountry
users in these areas and would still keep the East Arm available for cruise ship and tour vessel
passengers. Alternatives 5 and 6 would also increase nearshore disturbances caused by private vessels
but would also reduce vessel-related disturbance in the wilderness waters of Dundas Bay by
eliminating tour vessels there.

Under alternatives 1, 2, and 3 seasonal entries would still be required for all vessel classes. This could
result in some private vessel visitors being denied entry during the peak visitation period of mid-
summer. Under alternatives 4, 5, and 6, three changes in the way vessel quotas are measured would
improve opportunities for private vessel visitors. The ‘based in Bartlett Cove’ exemption would be
eliminated, short-notice permits for private vessel would be available, and the use of ‘ seasonal

entries’ would be eliminated. These actions would simplify the regulations, reduce frustration of
visitorsin private vessels, and provide increased opportunity for private vessel visitorsto experience
Glacier Bay during the peak summer months. These alternatives also would simplify whale water
designations to make them easier to follow and more reflective of actual conditions.

Alternatives 4 would increase wilderness and solitude in the wilderness waters of Dundas Bay and the
East Arm of Glacier Bay north of Muir Point by prohibiting cruise ships and tour vessels.
Alternatives 5 and 6 would restrict tour vessels and cruise ships from the wilderness waters of Dundas
Bay and the entrance to Adams Inlet and Beardslee Entrance in Glacier Bay. These actions would
increase opportunities for solitude and to experience wildernessin these areas for other charter and
private vesseal visitors and backcountry visitors.

A 13-knot speed limit would be set for cruise ships under alternatives 4, 5, and 6. Thiswould add
about 3 hours to the amount of time visitors on cruise ships would remain in Glacier Bay. This
additional time could either enhance or detract from the cruise ship passengers visit. Some visitors
may enjoy and appreciate the extratime spent in Glacier Bay observing the scenery and wildlife. For
other visitors this additional time may appear to be an annoyance and delay them from their future
itinerary. The increased time cruise ships spend in Glacier Bay could also increase the exposure other
visitors have to the sights and sounds of cruise ships.
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Vessel use and safety — The effects to vessel safety and use are summarized below according to
vessel safety and traffic and the risk of major vessel accidents. Vessel safety and traffic reflects the
number of vesselsin Glacier and Dundas Bays and the speed at which the vesselstravel. Alternative 1
reflects existing conditions and projected increases to fill vessel quotas. Given that there have been no
major accidents since this management strategy was implemented and a good safety record from
1994-2001, the effect on vessel safety due to the implementation of alternative 1 would be negligible.
Therelative change in vessel safety between alternatives 1, 2, and 3 would be reflected in the number
of vesselsin Glacier Bay at any onetime. The decrease in vessels in alternative 2 could increase the
relative level of vessel safety and the increase in vesselsin alternative 3 could decrease the relative
level of safety compared to alternative 1.

Alternatives 4, 5, and 6 have vessel quotas for Dundas Bay as well as Glacier Bay and revised
operating requirements. The decrease in the number of vessals, the designated vessel routes, and the
speed limitsincluded in alternative 4 could increase vessel safety by decreasing and controlling vessel
traffic Glacier Bay. Restricting cruise ships and tour vessels from Dundas Bay in alternative 4 could
reduce vessel congestion in that area and prevent groundings. Dundas Bay is poorly charted and
contains many navigational hazards and shallow areas that could pose safety hazards to cruise ships
and tour vessels.

The vessel quotasin aternatives 5 and 6 are comparable to current high use days; therefore, their
effects are similar to alternative 1. However, alternative 5 measures vessel speed over the ground
whereas alternative 6 would measure vessel speed through the water. The measurement of vessel
speed over the ground could decrease vessel safety under alternative 5 because vessel
maneuverability can be, at times, compromised when vessels try to maintain their speed over the
ground and travel with currents. Under alternative 5 and 6 the restriction of cruise ships and tour
vessels from Dundas Bay wilderness waters could increase vessel safety compared to alternative 1.

Therisk of amajor vessel accident is similar among all the alternatives. The history of vessel
incidents shows that there have been no major accidents, however, the potential still exists. The worst
case accident scenario for Glacier Bay would be amajor fuel spill in ice-filled waters. Therefore, the
risk of an accident increases with an increase in the number of vessels that can enter ice-filled water.
Under alternative 1, the risk of such an accident islow and classified as minor. Because of the
decreased number of total vessels under alternatives 2 and 4, therisk of an accident inicefilled
waters would be reduced to extremely low. The increases in the number of vessels per season in
alternatives 3, 5, and 6 incrementally increases the probability of accident to minor effect.

However, under aternatives 1, 2, and 3 all vessels would be able to travel at unlimited speeds
throughout Glacier Bay and Dundas Bay with the exception of designated and temporary whale
waters and those areas closed to motorized vessels. Under alternative 4, 5, and 6 al tour, charter, and
private vessels would be able to travel at unlimited speeds in the same areas. The ability to travel at
unlimited speeds could increase the potential for avessel accident in the areas mentioned above. By
reducing cruise shipsto 13 knots or less under alternatives 4, 5, and 6 the potential for a vessel
accident or grounding could be reduced.

One vessel accident involving atour vessel has already occurred within the wilderness waters of
Dundas Bay. Eliminating cruise ships and tour vessels from the wilderness waters of Dundas Bay
under alternatives 4, 5, and 6 would reduce the risk of avessel accident in this areato extremely low.

Wilderness resources — Under al aternatives, vessel traffic would reduce wilderness values along
the terrestrial shoreline of Glacier Bay and Dundas Bay. Alternative 4 would have the lowest effect
on wilderness values because of the lower vessel numbers and the elimination of cruise ships and tour
vesselsin all of Dundas Bay, East Arm of Glacier Bay, Beardslee Entrance, and Fingers and Berg
Bays. Alternative 5 and 6 would eliminate cruise ships and tour vessels from the entrance to Adams
inlet, Beardslee Entrance, and the wilderness waters of Dundas Bay, improving wilderness conditions
there. Alternatives 3 and 6 would increase the potential for visible haze, noise, and naturalnessin
wilderness due to the increase in cruise ships.
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Local and regional socioeconomics —In general, effects from changesin cruise ship and tour vessel
guotas could occur at the tourism-industry level, while changes in charter and private vessels could
occur at the local level, including the many small communitiesin the Icy Strait area.

Conclusions Regarding Impairment. A determination of impairment is dependent on an evaluation
of the context, severity, duration, and timing of environmental effects. The effects of a proposed
action would be considered impairment if 1) a native species would be lost or could no longer sustain
aviable population in the park; 2) ecological processes would be diminished such that they were
permanently disrupted in alarge portion of the park; 3) resources would be diminished to the point
that the public could no longer have the opportunity to enjoy them; and 4) if the park could not attain
the goals set out in its management plans (NPS NRPC 2002).

The potential for impairment was evaluated for al the physical and biological resources, and some of
the resources in the human environment (cultural and wilderness resources). The other elements of
human environment, visitor experience, vessel use and safety, local and regional socioeconomics) are
not park resources and therefore not subject to impairment evaluation. None of the effects resulting
from the implementation of any of the proposed alternative constituted major effects and none had the
context, severity, duration, and timing of effects which would result in impairment. Negligible, minor,
or moderate effects are not likely to lead to impairment.

Tables 2-11 through 2-15 summarize and compare the alternatives and associated vessel quotas and
operating requirements.

Ongoing and Potential Future Study and Monitoring Needs. Since the 1996 finding of no
significant impact (FONSI) for the Vessel Management Plan and environmental assessment
(VMP/EA), the NPS has instituted a research program. The VMP identified numerous information
and management needs associated with determining appropriate levels of vessel traffic and designing
mitigation measures to protect resources in Glacier Bay National Park and Preserve. Several of the
studiesidentified in the VMP/EA have been accomplished and information from those studiesis
included in this environmental impact statement. Those studies include, but are not limited to, the
following:

» Reaction of Steller sealionsto vessels — Completed in 2000

= Disturbance of harbor seals by motorized vesselsin Johns Hopkins Inlet — Completed in
2001

= Monitoring underwater noise in Glacier Bay National Park — Ongoing

= Disturbance of harbor seals at aterrestrial haul-out in Glacier Bay National Park —
Ongoing

= Population characteristics of humpback whalesin Glacier Bay and adjacent waters —
Ongoing

= Opportunistic sightings of marine mammalsin Glacier Bay National Park — Ongoing

»  Humpback whale song recording in Glacier Bay: their frequency and occurrence —
Ongoing

=  Humpback whale forage study — Completed in 2002

= Coastal resources inventory and mapping project — Ongoing

=  Development of coastal monitoring protocols and process based studies— Completed in
2001

= Ecology of selected marine communitiesin Glacier Bay — Completed in 2003

» Distribution and abundance of small schooling fish in near shore communities -
Completed in 2003

* Marine Predator studiesin Glacier Bay National Park — Ongoing

= Seaotter distribution, relative abundance, prey analysis, and impact on benthic
communities — Ongoing

* Fjord oceanographic processesin Glacier Bay, Alaska— Ongoing

=  Mapping the benthic habitat in Glacier Bay, Alaska— Completed in 2001
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»  Abundance and distribution of forage fish and Plankton — Completed in 1999

Based on the analysis presented in the EIS, additional studies are needed in the following areas:

*= Moreinformation is needed regarding vessel noise levels. Both surface and subsurface
studies should be completed, including studies evaluating cruise ships traveling at
relatively high speeds.

= Air quality studies need to be conducted where stack emissions may be causing visible
plumes or haze.

»  Humpback whale monitoring must continue to identify population trends and to locate
concentration areas that warrant designation as temporary whale waters.

= Harbor seal populations should be closely monitored to document recovery or further
declines.

= Visitor surveys should be conducted to monitor visitor use and experience.

Many other resource studies are either ongoing or planned, as well as the ongoing scientific research
that isamajor purpose of Glacier Bay National Park and Preserve.

NOAA Fisheriesrecommendations. NOAA Fisheries made four conservation recommendationsin
the 2003 Biological Opinion:

1. NPS should continue to monitor the levels of disturbance from vessels and vessel noisein
Glacier Bay National Park Waters to determine the extent of take of Steller sealions and
humpback whales that would occur under the decision. Upon determination of appropriate
take levels, and issuance of regulations or authorizations under Section 101(a)(5) of the
Marine Mammal Protection Act and/or its 1994 Amendments, NOAA Fisheries would amend
the opinion to include an ESA incidental take statement for listed speciesin the action area.
No increasesin cruise ship entriesinto Glacier Bay from the 2003 levels should occur until
these determinations have been made.

2. NOAA Fisheries expressed concern about the potential for collisions to occur that result in
serious injury or mortality to the whale, especially because as numbers of whales and vessels
increase the probability of collision would likely increase. The Park Service continuesto
monitor the occurrence of whales in nearshore waters to determine if maximizing private
vessel usein Glacier Bay by increasing the number of seasonal-use days for private vessels
results in increased disturbances to marine mammals including sealions on rocks, or foraging
whales.

3. Giventhat vessel length and speed are an important factor in the severity of whale vessel
collisions, and that NOAA Fisheriesincluded waters immediately adjacent to the park
entrance in lcy Strait and at Point Adolphus as part of the action area, and that the large whale
concentration at Point Adolphus, a popular whale watching location for vessels entering and
exiting NPS waters, is not protected by vessel speed limits NOAA Fisheries made the
following recommendation. The NPS should work with NOAA Fisheries, the U.S. Coast
Guard and the State of Alaskato implement vessel speed limits, or exclusion zonesin
nearshore waters of Icy Strait (i.e, within 1 mile [1.6 kilometers] of Point Adolphus) adjacent
to park waters that contain known concentrations of whales, or establish agreements with
cruise ship and tour vessel concessioners whereby vessel speed and course restrictions are
adopted beyond the NPS boundaries in these areas where whal es are known to forage and
occur in large numbers.

4. Andfinally NOAA Fisheries concluded that the proposed increasesin vessel traffic are
occurring in an area where disturbance and collision risk are already a concern, and in
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absence of a quantitative determination of ESA and MMPA take levels. It is NOAA Fisheries
recommendation, therefore, that the Park Service should monitor and evaluate its vessel
operating requirements to determine if they are effective at protecting whales in these
nearshore waters. Two essential elements of this recommendation are measurements of
compliance and effectiveness of regulations.

214 MITIGATION MEASURES

One potentia mitigation measure was identified as part of the effects analysis. The measure responds
to predicted disturbance to Steller sealions, athreatened species. Current regulations require a 100-
yard (90-meter) setback from the Steller sealion haul-out at South Marble Island. However, recent
research has shown that disturbance is still occurring under the regulation, including individual sea
lions entering the water due to an approaching vessel (Mathews 1997 and 2000). The studies showed
that the activity rate of sealions at the haul-out increased as vessel s approached within 200 yards (180
meters). The study also found that vessels regularly approached closer than the 100-yard (90-meter)
buffer. Increasing the buffer, therefore, would likely reduce disturbances to the Steller sealion haul-
out at South Marble Island. Thisincrease would, however, detract from visitor’s ability to see the
haul-out. The haul out is an impressive sight and often ranks high among visitor’ s experiences within
Glacier Bay.
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TABLE 2-11: OVERVIEW OF ALTERNATIVES EVALUATED IN THIS ENVIRONMENTAL IMPACT STATEMENT

Alternative

Alternative 1
(no-action alternative)

Alternative 2

Alternative 3

Alternative 4

(environmentally preferred
alternative)

Alternative 5

Alternative 6
(NPS preferred alternative)

Vessel Quotas?

For Glacier Bay: Current quotas and quota
season (see table 2-12).

For Glacier Bay: 1985-authorized quotas
(those in effect in 1995). Current quota
season (see table 2-12).

For Glacier Bay: Current quotas with a
provision to increase seasonal quotas for
cruise ships. Current quota season (see table
2-12).

For Glacier Bayb: Current daily quotas for
cruise ships; slightly reduced daily quotas for
tour, charter, and private vessels. Reduced
seasonal-use days for cruise ships, and tour
and charter vessels; slightly increased
number of seasonal-use days for private
vessels. Quota season lengthened (May 1-
Sept 30) for all vessel classes (see table 2-
12).

For Dundas Bay: Cruise ships and tour
vessels not permitted. Vessel quotas initiated
for charter vessels. No limits for private
vessels (see table 2-13).

For Glacier Bayb: Current daily quotas and
guota season for cruise ships, and tour,
charter, and private vessels. Current number
of seasonal-use days for cruise ships, and
tour and charter vessels during the current
guota season. Decreased number of
seasonal-use days for cruise ships during
May and September. Increased number of
seasonal-use days for private vessels (see
table 2-12).

For Dundas Bay: Cruise ships not permitted.
Vessel quotas initiated for tour and charter
vessels. No limits for private vessels (see
table 2-13).

For Glacier Bay”: Current daily quotas with a
provision to increase seasonal-use days for
cruise ships during the current quota season.
Decreased seasonal-use days for cruise
ships during May and September with the
provision to increase to what is allowed under
the current daily quota. Current daily quotas
and seasonal-use days for tour and charter
vessels and current daily quotas and
increased seasonal-use days for private
vessels during the current quota season (see
table 2-12).

For Dundas Bay: Cruise ships not permitted.
Vessel quotas initiated for tour and charter
vessels. No limits for private vessels (see
table 2-13).

Operating Requirements

Current operating requirements.

Current operating requirements.

Current operating requirements.

Revised operating requirements,
including seasonal-entry quotas,
not applicable; limited closures of
certain waters to cruise ships and
tour vessels; decreased vessel
speed for large vessels

(see table 2-14).

Revised operating requirements,
including seasonal-entry quotas,
not applicable; limited closures of
certain waters to cruise ships and
tour vessels; decreased vessel
speed for large vessels; and use of
“speed over ground” as a measure
of speed

(see table 2-14).

Revised operating requirements,
including seasonal-entry quotas,
not applicable; limited closures of
certain waters to cruise ships and
tour vessels; and decreased vessel
speed for large vessels (see table
2-14).

a. Dundas Bay is not regulated under aternatives 1, 2, and 3 but is under aternatives 4, 5, and 6.

b.  Comparisons are to aternative 1 (no action).
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TABLE 2-12: COMPARISON OF VESSEL QUOTAS IN GLACIER BAY FOR ALTERNATIVES 1 THROUGH 6

Alternative 1 °

Alternative 2 °

Alternative 3°

Alternative 4

Alternative 5

Alternative 6

Junel- Mayand Junel- Mayand Junel- Mayand Junel- Mayand Junel- Mayand Junel- Mayand
Vessel Class Aug 31 Sept Aug 31 Sept Aug 31 Sept Aug 31 Sept Aug 31 Sept Aug 31 Sept
Daily
Vessel
Quota 2 2 2 2 2 2 2 2 2 2 2 2
Cruise Sea_sonal 139
Ship® Entries (potentially
139 No limit 107 No limit  up to 184) No limit NA NA NA NA NA NA
Seasonal- 139 139 92
Use Days (potentially (potentially (potentially
139 122 107 122 up to 184) 122 92 61 139 92 up to 184) up to 122)
Daily
Vessel
Tour Quota 3 3 3 3 3 3 2 2 3 3 3 3
Vessel 2 Seagonal - - -
Entries 276 No limit 276 No limit 276 No limit NA NA NA NA NA NA
Seasonal-
Use Days 276 183 276 183 276 183 184 122 276 183 276 183
Daily
Vessel
Quota 6 No limit 6 No limit 6 No limit 5 5 6 No limit 6 No limit
Charter
Vessel Seagonal - - -
Entries 312 No limit 271 No limit 312 No limit NA NA NA NA NA NA
Seasonal-
Use Days 552 No limit 511 No limit 552 No limit 460 305 552 No limit 552 No limit
Daily
Vessel
Private Quota 25 No limit 25 No limit 25 No limit 22 22 25 No limit 25 No limit
Vessel Seagonal - - -
Entries 468 No limit 407 No limit 468 No limit NA NA NA NA NA NA
Seasonal-
Use Days 1,971 No limit 1,714 No limit 1,971 No limit 2,024 1,342 2,300 No limit 2,300 No limit

a. Cruise ships and tour vessels are limited to the daily vessel quota year-round.

b. Information is shown for May and September to facilitate comparison with alternatives 4 and 5 where quota season is extended to include May and September (for
all classes [alternative 4] and cruise ships only [alternative 5]).

NA = Not applicable.



TABLE 2-13: COMPARISON OF VESSEL QUOTAS IN DUNDAS BAY FOR ALTERNATIVES 1 THROUGH 6

Vessel
Class Quotas Alternative 1 Alternative 2 Alternative 3  Alternative 4  Alternative 5  Alternative 6
(No Action)
Daily
Vessel
Quota NN T ——— Not permitted  Not permitted”  Not permitted”
Cruise Ship Seasonal
Y 1= — N0 311114 ] e — NA NA NA
Seasonal
(UYL Y —— N0 311114 ] e — NA NA NA
Not permitted in Not permitted in
wilderness wilderness
waters”; waters”;
Daily 1in non- 1in non-
Vessel wilderness wilderness
(0170 ] - 1 — N[O 7] e — Not permitted waters® waters®
Tour Seasonal
Vessel Entries = oo [N Y1 e —— NA NA NA
Not permitted in Not permitted in
wilderness wilderness
waters”; waters”;
92 in non- 92 in non-
Seasonal- wilderness wilderness
(U B T\ — N[O 7] e — NA waters® waters®
Daily
Vessel e NoO limit -------------eemmmee
Quota <h No limit No limit
Charter Seasonal
Vessel Entries = oo [N Y1 e —— NA NA NA
Seasonal-
(UL=N D\ — (N[O 117 ———— 4592 276° 276°
Daily
Vessel
_ Quota No limit
Private Seasonal
Vessel  Entries No limit
Seasonal-
Use Days No limit

a. Vessel gquota season is May 1 through September 30.
b.

c. Vessel quota season is June 1 through August 31.

d.

This is a year-round limitation.

Through the NPS competitive allocation of cruise ship permits, existing cruise ship operators have committed to an itinerary that does not
include Dundas Bay; however, there are currently no regulations that prohibit cruise ships from entering Dundas Bay.
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TABLE 2-14: COMPARISON OF VESSEL OPERATING REQUIREMENTS FOR ALTERNATIVES 1 THROUGH 6

Requirement Regulation

Alternatives 1, 2, and 3
(Current Regulations)

Alternative 4

Alternative 5

Alternative 6

Quota Season

June 1 through August 31

May 1 through September 30

Glacier Bay: June 1 through
August 31 for tour, charter, and
private vessels. May 1 through
September 30 for cruise ships.
Dundas Bay: June 1 through
August 31 for tour vessels in the
lower Bay, and charter vessels.
Year-round for cruise ships in
Dundas Bay and for tour vessels
in wilderness waters of Dundas
Bay.

Same as alternative 5.

Speed Restrictions

May 15 through August 31, in the
waters of the lower Bay whale
waters the following is prohibited:
(1) Operating a motor vessel at
more than 20 knots speed through
the water or (2) operating a motor
vessel at more than 10 knots
speed through the water when the
superintendent has designated a
maximum speed of 10 knots due
to the presence of whales.

Year-round, in Glacier Bay the
following is prohibited for motor
vessels >262 feet (80 meters) in
length: Operating at more than 13
knots speed through the water, to
reduce risks of vessel collisions
with whales.

May 1 through September 30, in
waters of lower Bay whale waters
the following is prohibited for
motor vessels <262 feet (80
meters): Operating at more than
20 knots speed through the water.

May 1 through September 30, in
waters of Glacier Bay and Dundas
Bay, the following is prohibited:
Operating a motor vessel at more
than 10 knots due to the presence
of whales.

Year-round, in Glacier Bay the
following is prohibited for motor
vessels >262 feet (80 meters) in
length: Operating at more than 13
knots speed over the ground, to
reduce the risks of vessel
collisions with whales.

May 15 through September 30, in

Year-round, in Glacier Bay the
following is prohibited for motor
vessels >262 feet (80 meters) in
length: Operating at more than 13
knots speed through the water, to
reduce risks of vessel collisions
with whales.

May 15 through September 30, in

waters of lower Bay whale waters,
the following is prohibited for
motor vessels <262 feet (80
meters) in length: Operating at
more than 20 knots speed over

the ground.

May 15 through September 30 in

waters of lower Bay whale waters,
the following is prohibited for
motor vessels <262 feet (80
meters) in length: Operating at
more than 20 knots speed through
the water.

May 15 through September 30 in

waters of Glacier Bay and Dundas
Bay the following is prohibited:
Operating a motor vessel at more
than 10 knots speed over the
ground when the superintendent
has designated a maximum speed
of 10 knots due to the presence of
whales.

waters of Glacier Bay and Dundas
Bay the following is prohibited:
Operating a motor vessel at more
than 13 knots speed through the
water when the superintendent
has designated a maximum speed
of 13 knots due to the presence of
whales.




TABLE 2-14: COMPARISON OF VESSEL OPERATING REQUIREMENTS FOR ALTERNATIVES 1 THROUGH 6

Alternatives 1, 2, and 3

vv-¢

Requirement Regulation (Current Regulations) Alternative 4 Alternative 5 Alternative 6
Whale Water Geographic  May 15 through August 31: Lower May 1 through September 30: May 15 through September 30: Same as alternative 5.
Locations Bay waters. June 1 through Lower Glacier Bay waters. Lower Glacier Bay waters.

August 31: Whidbey Passage,

East Arm Entrance waters, The superintendent may The superintendent may

Russell Island Passage. designate temporary whale waters designate temporary whale waters

and impose motor vessel speed  and impose motor vessel speed

The superintendent may restrictions in whale waters in any restrictions in whale waters in any

designate temporary whale waters portion of Glacier Bay and Dundas portion of Glacier Bay and Dundas

and impose motor vessel speed  Bay. Bay.

restrictions in whale waters (in

Glacier Bay).
Measurement of Vessel Vessel speed is measured Same as alternatives 1, 2, and 3. Vessel speed is measured "over Same as alternatives 1, 2, and 3.
Speed "through the water." the ground."
Non-Motorized (Closed) Operating a motor vessel or Same as alternatives 1, 2, and 3 Same as alternatives 1, 2, and 3 Same as alternative 5.
Waters for Cruise Ships seaplane in closed waters (as and the following additional closed and the following additional closed

defined in the current regulations) waters in Glacier Bay: (1) waters in Glacier Bay: (1)

is prohibited. Beardslee Entrance, (2) the East Beardslee Entrance, (2) entrance

Arm, defined by an imaginary line to Adams Inlet, also Dundas Bay.
drawn from southern Sebree
Island to the mainland; also

Dundas Bay.
Non-Motorized (Closed) Operating a motor vessel or Same as alternatives 1, 2, and 3 Same as alternatives 1, 2, and 3 Same as alternative 5.
Waters for Tour Vessels seaplane in closed waters (as and the following additional closed and the following additional closed
defined in the current regulations) waters in Glacier Bay: (1) waters in Glacier Bay: (1)
is prohibited. Beardslee Entrance, (2) Muir Inlet Beardslee Entrance, and (2)
defined by an imaginary line entrance to Adams Inlet; and in

drawn from Muir Point west to the Dundas Bay the wilderness waters
mainland, (3) Berg Bay, and (4)  (on a year-round basis).
Fingers Bay; also Dundas Bay.

Ferry Vessel Operating Per Section 127, Public Law 105- Same as alternatives 1, 2, and 3 Same as alternative 4. Same as alternative 4.
Requirements 83, the ferry is restricted to the and, in addition can not deviate
sole purpose of accessing the from a direct coarse between the

Bartlett Cove dock. The ferry is mouth of Glacier Bay and Bartlett
subject to speed, distance from Cove.

coastlines, and other operating

requirements common to all

vessel types.
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TABLE 2-14: COMPARISON OF VESSEL OPERATING REQUIREMENTS FOR ALTERNATIVES 1 THROUGH 6

Requirement Regulation

Alternatives 1, 2, and 3
(Current Regulations)

Alternative 4

Alternative 5

Alternative 6

Vessel Routes

None except in designated whale
waters where: Operators of motor
vessels over 18 feet in length will
in all cases where the width of the
water permits, maintain a distance
of at least one nautical mile from
shore, and, in narrower areas will
navigate in mid-channel: Provided,
however, that unless other
restrictions apply, operators may
perpendicularly approach or land
on shore (i.e., by the most direct
line to shore) through designated
whale waters.

None for tour vessels, charter
vessels, and private vessels,
except in designated whale waters
where operators would be under
the same rules as for alternatives
1, 2, and 3. Routes for cruise
ships would be defined.

Same as alternatives 1, 2, and 3.

Same as alternatives 1, 2, and 3.

Harbor Seal Vessel
Approach Distance in
Johns Hopkins Inlet

Cruise ships, tour vessels, charter
vessels, and private vessels must
maintain a 0.25 nautical mile
distance from all harbor seals
hauled out on ice in Johns
Hopkins Inlet from July 1 through
August 31.

Same as alternatives 1, 2, and 3, Same as alternative 4.

but on a year-round basis.

Same as alternative 4.

Short-Notice Private Vessel Not applicable.

Permits

Ten permits for private vessels
would be issued on a short-notice.
This number may be adjusted
annually through use of the park
compendium. Private vessel
operators could obtain one of
these permits by making a
reservation within 48 hours of
when they desired to enter Glacier
Bay.

Same as alternative 4.

Same as alternative 4.
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TABLE 2-14: COMPARISON OF VESSEL OPERATING REQUIREMENTS FOR ALTERNATIVES 1 THROUGH 6

Requirement Regulation

Alternatives 1, 2, and 3
(Current Regulations)

Alternative 4

Alternative 5

Alternative 6

Permit Exemption for
Vessels Based in Bartlett
Cove

A permit is not required to enter
Glacier Bay when a private motor
vessel based at Bartlett Cove is
transiting between Barlett Cove
and waters outside of Glacier Bay,
or is operated in Bartlett Cove in
waters bounded by the public and
administrative docks.

Entrance and egress exemptions Same as alternative 4.
for vessels based in Bartlett Cove

are eliminated. A permit is not

required for a vessel that is

operated in Bartlett Cove in waters

bounded by the public and

administrative docks.

Same as alternative 4.

Deviation from Vessel
Operating Requirements

Not applicable.

Deviation from vessel operating  Same as alternative 4.
requirements may be made when

the safety of passengers or the

vessel is immediately threatened.

Where possible, operators should

notify the National Park Service

prior to the deviation. In all cases,

notifications must be made as

soon as it is safe to do so.

Same as alternative 4.
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TABLE 2-15: SUMMARY OF DIRECT AND INDIRECT EFFECTS BY RESOURCE FOR EACH ALTERNATIVE

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Physical Environment

Soundscape

Vessel noise would intrude on the
natural soundscape on the surface

and underwater. Shoreline areas

would be subjected to vessel noise,

potentially interfering with visitor
enjoyment of the natural
soundscape.

Fewer cruise ships, charter,
and private vessels would
reduce human-caused sounds,
particularly along shorelines,
where private vessels are
more likely to travel.

Assuming 184 cruise ships
during the summer, the
underwater soundscape would

The East Arm of Glacier Bay
and Dundas Bay would be
improved by limiting charter

be subjected to four cruise ship vessels and eliminating tour

passings each day, every day
during summer. Other vessel
levels and operating
requirements and associated
human-caused noise would be
the same as alternative 1.

vessels.

Reducing cruise ship speeds
to 13 knots would greatly
reduce underwater noise
levels.

Increases in private vessels
would increase vessel noise
along shorelines and in the
more remote places of Glacier
Bay.

Reducing cruise ship speeds
to 13 knots would greatly
reduce underwater noise
levels.

Increases in private vessels
would increase vessel noise
along shorelines and in the
more remote places of Glacier
Bay.

Underwater soundscape would
be subjected to four cruise ship
passings each day during
summer.

The reduction of cruise ship
speeds to 13 knots would
reduce underwater noise
levels.

Air Quality

Under certain weather conditions

(calm with a temperature inversion),

Fewer cruise ships would
reduce the frequency of haze

stack emissions would be visible and or stack emissions.

could linger for several hours.

Studies would need to
demonstrate that air quality
would not be significantly
degraded before increasing
cruise ships. A 32% increase
in cruise ships would greatly
increase the frequency of
visible stack emissions.

Speed restrictions on cruise
ships and lower vessel
numbers would reduce
emissions and visible plume
events. Closure of the east
arm to tour vessels could
improve visibility there.

As with alternative 4, speed
restrictions would reduce air
emissions, but visible plumes
would still occur under certain
weather conditions.

Increased private vessels
would increase air emissions
near shorelines.

Emissions would be less than
baseline conditions due to the
reduction of vessel speeds.
Increases in cruise ships would
increase the frequency of
visible stack emissions.
Studies would need to
demonstrate that visibility
would not be significantly
degraded before increasing
cruise ships.

Increased private vessels
would increase air emissions
near shorelines.



8v-¢

TABLE 2-15: SUMMARY OF DIRECT AND INDIRECT EFFECTS BY RESOURCE FOR EACH ALTERNATIVE

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Water Quality

Effects would be minor since water
quality impacts from spills would be
short-term, localized, and the spill
response capability is high. A major
spill in ice-filled waters is unlikely,
but would be a major effect since
spill response would not be possible.

Effects not discernible from
alternative 1. Effects related to
discharge of bilge water and
vessel grounding or collision
would be incrementally lower
due to the reduced number of
cruise ships.

Should cruise ship numbers be
increased, then an associated
increase in inadvertent
discharges into the water
would occur. The risk of a
major accident would increase,
but still remain very low.

Similar to alternative 1; could
result in a lower level of risk of
inadvertent discharge of bilge
water. Dundas Bay would
benefit with restriction of tour
vessels.

Effects would be similar to
alternative 1. Restriction on
tour vessels in Dundas Bay
would reduce spill potential in
those areas.

If cruise ship numbers
increased, then there could be
an associated increase in
inadvertent discharges. The
risk of a major accident would
increase, but still remain very
low and would lower than
alternative 3 given that vessel
speeds would be reduced.

Biological Environment

Threatened and Endangered Species

Vessel traffic would continue to
adversely affect both humpback
whale and Steller sea lions. Effects
would be at the level of individual
and not the population. Humpback
whales would continue to be
disturbed by the sight and sounds of
vessels. Collisions with cruise ships
would be rare but, over time, would
be unavoidable. Existing regulations
to protect whales and sea lions
would remain in place.

Fewer cruise ships would
lower exposure to noise and
risk of collisions.

Increasing cruise ship numbers
would increase associated
noise exposure and risk of
collisions.

The combination of reducing
cruise summer ship numbers
and speed would greatly
reduce noise exposure and the
risk of collision. Humpback
whales would still be exposed
to vessel noise from private
vessels, which would slightly
increase. Restrictions in
Dundas Bay would benefit
whale use there.

Speed reductions for cruise
ships would greatly reduce
noise and the risk of collision.

Increasing private vessels
would increase non-lethal
injuries to humpback whales.
Such events are expected to
be rare but unavoidable.

Increasing cruise ship numbers
in conjunction with the
reduction of cruise ship speed
would slightly increase
associated noise exposure and
risk of collisions.

Increasing private vessels
would increase non-lethal
injuries to humpback whales.

Marine Mammals

Vessel traffic may contribute to
reported declines in harbor seal
populations. Effects on Minke
whales would be similar to those
described for humpback whale.
Other marine mammals would avoid
vessel traffic but would otherwise not
be harmed.

Similar to alternative 1, but
slightly decreased chances of
distribution shifts or animal
collisions due to lower vessel
numbers.

Similar to alternative 1, but
potentially increased
disturbance if cruise ship
numbers are increased.
Populations are expected to
remain stable.

Much less frequent
disturbance due to speed
limits, vessel reductions, and
restrictions at Dundas Bay and
the East Arm. Additional
protection for harbor seals in
Johns Hopkins Inlet would
reduce effects. Expanding
seasonal restrictions would
increase protection during
early and late summer.

Increasing private boats would
increase disturbance to marine
mammals. Expanding seasonal
restrictions would increase
protection during early and late
summer.

Abundance would be expected
to remain stable, but
disturbance would increase
due to the increased number of
cruise ships. This disturbance
would be dampened by the
decrease in cruise ship vessel
speed. However, increase the
number of private boats will
increase disturbance.
Expanding seasonal
restrictions would increase
protection during early and late
summer.
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TABLE 2-15: SUMMARY OF DIRECT AND INDIRECT EFFECTS BY RESOURCE FOR EACH ALTERNATIVE

Alternative 1 Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Marine Birds and Raptors

Vessel traffic in Sitakaday Narrows,
Reid Inlet, the East Arm, and
Dundas Bay would continue to disturbances would decline
disturb murrelets, molting waterfowl, slightly.

and breeding harlequin ducts.

cruise ship numbers are
increased.

Overall effects would be similar Overall effect would be similar Reduced vessel traffic would
to alternative 1. The amount of to alternative 1. The amount of provide a corresponding
disturbances would increase if reduction in vessel disturbance

on marine birds.

Increases in private vessels,
which can venture into remote
bays and inlets, would
increase disturbance to molting
waterfowl, harlequin ducks.

The amount of disturbances
would increase if cruise ship
numbers are increased, but
would not be as great as
alternative 3 since cruise ship
speeds would be reduced.

Increases in private vessels
would increase disturbance to
molting waterfowl, harlequin
ducks.

Marine Fish

Effects not discernible from
alternative 1.

Vessel traffic could displace some
fish, but overall, the current level of
vessel traffic has not been found to
seriously disrupt fish populations.

Effects not discernible from
alternative 1.

Effects not discernible from
alternative 1.

Effects not discernible from
alternative 1.

Effects not discernible from
alternative 1.

Coastal/Shoreline Environment and Biological Communities

Effects not discernible from
alternative 1.

Effects to shoreline would be minor
because current vessel traffic does
not cause significant erosion of
shorelines. Effects to the biological
shoreline communities would be
minor. Individual beaches may
experience some erosion and
sediment suspension from vessel
traffic.

Effects not discernible from
alternative 1.

Similar to alternative 1.
Sediment erosion, re-
suspension, or relocation
would be slightly greater than
current conditions due to a
slight increase in private
vessels.

Similar to alternative 1.
Increase private vessels use
would increase sediment
erosion, re-suspension, and
relocation.

Similar to alternative 1. Higher
numbers of private vessels and
cruise ships would have the
potential to alter the shoreline
to a greater extent due to
vessel wakes.
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TABLE 2-15: SUMMARY OF DIRECT AND INDIRECT EFFECTS BY RESOURCE FOR EACH ALTERNATIVE

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Human Environment

Cultural Resources

Effects to archaeological and historic Effects not discernible from

resources would be negligible

because resources would remain
eligible for the National Register of

Historic Places. Effects to

ethnographic resources would be
moderate since the project would

potentially affect the integrity of
traditional cultural properties.

alternative 1.

Increasing cruise ship numbers Most effects not discernible
to 2 per day, every day, during from alternative 1. Effects to

the summer would eliminate
opportunities to undertake
traditional activities in the
central portions of Glacier Bay
without the presence of a
cruise ship.

cultural landscapes would be
minor due to longer restricted-
entry season, slower vessel
speeds, and additional
restricted waters.

Most effects not discernible
from alternative 1. Effects to
cultural landscapes would be
moderate because alternative
5 would allow more private
vessels.

Most effects not discernible
from alternative 1. Effects to
cultural landscapes would be
moderate because alternative
6 would allow more private
vessels.

Visitor Experience

Effects would be moderate for

backcountry visitors because the

A 30% reduction in cruise
ships would decrease the

presence of motorized vessels could opportunity for passengers to

lead to potential loss of opportunity

to experience solitude.

experience Glacier Bay proper.

Increase cruise ship numbers
would disturb backcountry
visitors as well as others
because of the loss of
opportunities for solitude.

Fewer vessels greatly increase
solitude for park visitors.

Increases in private vessels
would detract from wilderness
experience for backcountry
visitors.

Effects would be minor for
charter and private vessel
passengers and major for
backcountry visitors because
of the loss of opportunities for
solitude.
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TABLE 2-15: SUMMARY OF DIRECT AND INDIRECT EFFECTS BY RESOURCE FOR EACH ALTERNATIVE

Alternative 1 Alternative 2

Alternative 3

Alternative 4 Alternative 5

Alternative 6

Vessel Use and Safety

Effects would be negligible because Effects not discernible from
controls on vessel entry strictly limit  alternative 1.

the density of vessels in Glacier Bay,

but limited congestion would

continue to occur at Bartlett Cove

and Tarr Inlet.

Risks of vessel accidents

would increase, but would

remain minor, since overall

vessel density would remain

low.

Effects would be positive Reducing cruise ship speeds
because reduced vessel would further reduce the
entries and speed limits would currently low risk of accidents.
increase vessel safety and

decrease vessel traffic.

Eliminating tour vessels from
Dundas Bay would eliminate
the current risks associated
with operating large vessels in
relatively shallow areas.

Formally defining cruise ship
routes would significantly
reduce the risk of groundings
and potential fuel spills.

Reducing cruise ship speed
would further reduce the
currently low risk of accidents.

Risks of vessel accidents
would increase, but would
remain minor, with the increase
in both cruise ships and private
vessels. However, the risk
would be lessened by the
reduction of cruise ship
speeds, further reducing the
currently low risk of accidents.

Wilderness Resources

Effects not discernible from
alternative 1.

Effects would be minor for most
areas and moderate for
concentrated use areas, such as
Johns Hopkins and Tarr Inlets,
where vessel noise and air pollution
would be heightened. Most effects
would occur along shorelines.

Increasing cruise ships to 184
during summer would reduce
the naturalness of wilderness
near the tidewater glaciers,
where cruise ships spend most
of their time while at Glacier
Bay.

Effects would be similar to
alternative 1, but with

Reduced vessel numbers
would reduce vessel
exposures to wilderness.
Reducing cruise ship speed
limits would reduce vessel
emissions and noise, but
would also increase the time
cruise ships are within Glacier
Bay.

Bay. As with alternative 4,
reducing speed limits would
reduce vessel emissions and
noise, but would also increase
the time cruise ships are within
Glacier Bay.

Effects would be similar to
alternative 1, but with

increased protection to Dundas increased protection to Dundas

Bay. As with alternative 4,
reducing cruise ship speed
limits would reduce vessel
emissions and noise, but would
also increase the time cruise
ships are within Glacier Bay.
The increase of cruise ships to
184 during the summer would
reduce the naturalness of
wilderness near the tidewater
glaciers when the cruise ships
spend most of their time in
Glacier Bay
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TABLE 2-15: SUMMARY OF DIRECT AND INDIRECT EFFECTS BY RESOURCE FOR EACH ALTERNATIVE

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Local and Regional Socioeconomics

Effects to the economies of
neighboring communities and
Southeast Alaska would be

negligible, as would the effects to
Glacier Bay-dependant businesses.

Effects would be minor to
moderate due to decrease in
income and employment for
communities with economic
linkages to Glacier Bay.
Reduced local spending
associated with private
vessels.

Effects on local communities
would be negligible.

Effects would minor to
moderate due to income and
employment decrease related
to vessel decreases and
reduced local spending
associated with private
vessels.

Effects would be similar to
alternative 1; changes to
Dundas Bay management
could have a minor positive

effect on commercial users.

Effects would be positive due
to increase in cruise ships;
effects on local communities
would be negligible. Changes
to Dundas Bay management
could have a minor positive
effect on commercial users.
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CHAPTER 3. AFFECTED ENVIRONMENT

31 INTRODUCTION

This chapter describes the existing environment that could be affected by the alternativesin this
environmental impact statement and is divided into sections that discuss the physical, biological, and
human environment. The topics associated with each environment are as follows:
Physical Environment

» Fjord Dynamics and Oceanographic Processes.

=  Soundscape.

= Air Quality.

= Water Quality.

Biological Environment
= Threatened and Endangered Species.
* Marine Mammals.
» Marine Birds and Raptors.
= Marine Fishes.

= Coastal/Shoreline Environment and Biological Communities.

Human Environment
= Cultural Resources.
= Visitor Experience.
» Vessel Useand Safety.
= Wilderness Resources.
= Local and Regional Socioeconomics.
These topics were selected based on federal laws, regulations, executive orders, NPS management
policies, NPS subject matter expertise, and concerns expressed by other agencies or members of the

public during scoping and comment periods. The conditions described establish the baseline for the
analyses of effects found in “ Chapter 4. Environmental Consequences.”

3.2 PHYSICAL ENVIRONMENT
This section describes the physical environment of Glacier and Dundas Bays, including fjord
dynamics, oceanographic processes, soundscape, air quality, and water quality. Subsection 3.2.1,

“Fjord Dynamics and Oceanographic Processes,” is purely informational; potential effects of the
aternatives on these aspects of the physical environment are not discussed in chapter 4.
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3.2.1 Fjord Dynamics and Oceanographic Processes

3.21 Fjord Dynamicsand Oceanographic Processes

Glacier Bay isarecently deglaciated fjord in Southeast Alaska. A fjord is along, narrow estuary,
usually hundreds of meters deep, that is formed by the retreat of aglacier. The glacial retreat leaves a
U-shaped valley that isfilled by the ocean.

The main body of Glacier Bay is approximately 60 miles (97 kilometers) long, with a 4-mile- (6-
kilometer-) wide mouth between Point Gustavus and Point Carolus. The Bay widens to approximately
12 miles (19 kilometers) at the base of the East and West Arms (see figure 1-2). The Chilkat Range
bounds Glacier Bay to the east, the Takinsha Range bounds the Bay to the north, and the Fairweather
Mountain Range bounds the Bay to the northwest. The peaks and ridges of the Brady Glacier form
the Bay’ s west boundary. The north end of Glacier Bay’s main body divides into two fjord systems
known as “the East and West Arms.” Muir Inlet isincluded in the East Arm. Glacier Bay (including
the two arms) has steep slopes and displays the typical U shape of aglacially formed valley. The sea
floor of Glacier Bay, with average depths more than 1,000 feet (305 meters), is often too deep for
anchoring vessels. With freshwater inputs from the surrounding watersheds and glaciers, multiple
sills, high sedimentation, and large tidal fluctuations, Glacier Bay comprises a complex
oceanographic system. The system experiences high variability in salinity, temperature, sediment
load, light penetration, and current patterns (NPS 1983; NPS 2002k; Hooge and Hooge 2002).

The movement of water through Glacier Bay is determined by several of the Bay’s physical
characteristics, including the presence of a single opening to the ocean, a shallow sill entrance at the
opening, deeper basins behind the shallow entrance, and multiple embayments and sills backed by
deep basins. Figure 3-1 shows the bathymetry of Glacier Bay, as well asthe locations of sills (NPS
1983; NPS 2002k; Hooge and Hooge 2002).

Glacier Bay' s water regime also contributes to the complexity of the system. The Bay isatidaly
influenced estuary. The tidal range varies throughout the Bay, with the greatest ranges (more than
25.5 feet [ 7.8 meters]) in the Bay’ s northern portion. The tidal exchange, in conjunction with the
density-driven flow of water between the ocean and the Bay, provides the input for marine water.
Freshwater inputs include runoff, creeks and rivers, precipitation, snowmelt, and continuous glacial
melting.

Salinity and temperature are two measurable physical parameters that determine the density of a
water mass and indicate how water circulates through awater body. Glacier Bay tends to stratify in
the summer, but the level of stratification varies throughout the Bay. Stratification is the layering of
water due to differencesin salinity or temperature. Tidally induced currents produce more mixing and
upwelling near the Bay’ s entrance than within the main body of the Bay. This entrance area tends to
be well mixed and to stratify only during slack water conditions (when the tide is changing direction
from high to low or low to high). The salinity generally is higher near the Bay’s mouth than at the
head of the Bay. Thisislikely due to the large influx of fresh water at the head of the Bay, aswell as
the Bay’ s single point of entry for marine water at the mouth. The mid-Bay region tends to be
stratified much of the year because of the input of freshwater runoff, rather than insolation, which
causes temperature differences. Figure 3-2 shows winter and summer salinity readingsin Glacier Bay
in 2000. Hooge and Hooge (2002) state, “Water in the top 10m[eters] is much fresher during summer,
when the surface brackish layer is a'so much narrower and distinct (stratified). Salinities at the bottom
of the basins do not change as much, although intermediate-depth waters are most saline during early
spring and summer months.” The upper arms of Glacier Bay tend to have surface lenses of less saline
water. Generally, the salinity and density of water in the upper arms are almost identical to those of
the mid-Bay. The sillsin the upper arms of Glacier Bay may prevent or enhance mixing with the mid-
Bay water.
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National Park Service
U.S. Department of the Interior

Bathymetry of Glacier Bay

Figure 3-1

Glacier Bay

Dundas
Bay

Bathymetry of Glacier Bay proper and adjacent
waters, and present extent of glaciation. ) )
Numerous contractions and glacial sills are indicated. Glacier Bay National Park and Preserve
Source: Hooge, P.N. and E.R. Hooge. 2002. Vessel Quotas and Operating Requirements
Fjord Oceanographic Processes in Glacier Bay, Alaska. Environmental Impact Statement

Gustavus, AK: U.S. Geological Survey, Alaska

Science Center, Glacier Bay Field Station.
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Figure 3-2 Salinity Contours

Salinity contours along the main Glacier Bay-West Arm oceanographic survey line during (A) January 2000
and (B) June 2000. Salinity values are contoured every 0.25 ppt. This figure shows the seasonal variability
in salinity in the main body of Glacier Bay to the West Arm. The top figure shows the even mixing that
occurs in winter. The lower figure shows the typical layer that develops in summer. The top 10 meters are
fresher during the summer as well as having a narrow and distinct (stratified) brackish layer near the
surface. The Bay is more saline with depth than what is typical for winter conditions as indicated by the dark
lines in (B) (darker lines mean more saline or salty water).

Source: Hooge, P.N. and E.R. Hooge. 2002. Fjord Oceanographic Processes in Glacier Bay, Alaska.
Gustavus, AK: U.S. Geological Survey, Alaska Science Center, Glacier Bay Field Station.
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3.2.1 Fjord Dynamics and Oceanographic Processes

Temperature tends to follow a pattern similar to salinity, with colder temperatures near the glacier
input and warmer temperatures near the Bay’ s mouth. The waters of Glacier Bay are warmer in the
summer and colder in the winter because of seasonal temperature variations (see figure 3-3). A
thermocline, which is aregion where there is arapid change in temperature with depth (stratification),
often exists in the summer when the sun heats the surface water, but the deeper water remains cool. A
double thermocline (four layers of water) often occurs near the glaciers in the upper fjords because of
cold freshwater glacial runoff.

The Bay tends to be homogenous in the winter, so thermoclines generally are absent. Hooge and
Hooge (2002) frequently reported “pan” ice conditions (freezing of the surface water) during winter
surveys in smaller embayments and the upper 6 to 12 miles (10 to 20 kilometers) of the main arms of
Glacier Bay.

Internal waves are a haturally occurring process that destabilizes stratified layers of water. Internal
waves can accur only when the water is stratified. The internal wave causes a vertical oscillation of
the water molecules that breaks down the boundary between stratified layers. Internal waves do not
affect the shoreline. Hooge and Hooge (2002) state that there is good mixing throughout the water
column in the winter, but that stratification can occur in the summer. They found that the first layer of
stratification occurs at approximately 33 feet (10 meters).

Vessels can create internal waves as well, but these waves are shallow (less than 40 feet [12 meters]
for the vesselsin Glacier Bay) compared to natural internal waves. A vessel creates an internal wave
when the hull breaks the plane of the stratified layer. The vessal only affects the volume of water it
displaces when moving through the water. The deepest vessel listed in the NPS Vessel Database for
Glacier Bay National Park and Preserve (Nemeth 2002) has a draft (depth) of 33 feet (10.1 meters).
Most of the cruise ship class has a draft of 25 to 27 feet (7.6 to 8.2 meters). All other vessels will be
shallower. Most vessels in Glacier Bay have drafts deep enough to affect only the shallowest
stratified layers; however, there are times when a vessel may cause localized mixing of the upper
stratified layers along its track line. Localized effects are approximately the same width as the beam
of the vessel and trail behind the track. An effect is expected to be short-term because thisis a
relatively small volume of disturbance compared to the total volume of stratified water in Glacier
Bay. The water will tend toward recovery to the original stratified state.
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Figure 3-3 Temperature Profiles and Contours

Temperature profiles and contours along the main Glacier Bay-West Arm oceanographic survey line during
(A) March 2000 and (B) August 2000. Temperature values are contoured every 0.25°C. This figure shows
the seasonal variability in temperature in the main body of Glacier Bay to the West Arm. The top figure
shows more even temperatures throughout the water column due to mixing. The lower figure shows how the
water sorts out in layers of differing temperature (each layer being called an isotherm) during the summer.
The figure also shows the rapid change in temperature with depth known as a thermocline. The Bay is
warmer during the summer months as indicated by the lighter lines in (B) (lighter lines mean warmer
temperatures). The Bay is warmer near the mouth and cooler near the glaciers year-round.

Source: Hooge, P.N. and E.R. Hooge. 2002. Fjord Oceanographic Processes in Glacier Bay, Alaska.
Gustavus, AK: U.S. Geological Survey, Alaska Science Center, Glacier Bay Field Station.
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3.2.2 Soundscape

3.2.2 Soundscape

Consistent with “ Director’s Order 47, Sound Preservation and Noise Management” (NPS 2001c),
“soundscape” refers to the total ambient acoustic environment associated with the park. The park’s
soundscape includes naturally occurring and human-made sounds. The Park Service considers natural
sounds to be vital to the natural functioning of many parks and valuable indicators of an ecosystem’s
health. Natural sounds also contribute to visitor experience in a park. Because of the importance of
natural sound in the park environment, the Park Service considers the natural soundscape to be a
resource, similar to air and water. Director’s Order 47 articulates NPS operational policies that
require, to the fullest extent practicable, the protection, maintenance, or restoration of the natural
soundscape resource in a condition unimpaired by inappropriate or excessive noise sources.

Appropriate and Inappropriate Noise. Human-made sound that interferes with visitor enjoyment of
park resources or a park’s ecological functioning is inappropriate; however, not all sounds are
considered inappropriate. For example, activities associated with each park’s purpose often are found
to be appropriate even though they generate elevated sound levels for areas within a park. However,
when activities (inside or outside a park) generate excessive levels of noise, they can jeopardize the
natural soundscape resource or the purposes for which the park was created.

Functions of Sound in National Parks. Sound plays an important role in the behaviors and other
biological functions of terrestrial and marine organisms. For many animals, sound is used for
communication. For example, birdcalls and songs during spring are used to establish and defend
territories, among other functions. Similarly, the calls and songs of whales and wolves have a variety
of functions. Insects also use sound to define territories or attract mates. Other examples of sound asa
critical element of animals' functioning include a bat’ s use of sound (echolocation) to find prey, or its
reception of sound as away to detect predators. Bears foraging in afield are aware of sounds, and
often respond to sounds they perceive as possible threats.

Sound is also an important element of the physical environment, although its role in the functioning
of physical processesis considerably less than that in the biological realm. Because inanimate objects
do not perceive or react to sound, they are affected only by the physical impact of vibration.
Examples of natural sounds created within the physical environment include sounds produced by
wind passing through trees, claps of thunder, falling water, or the crash of calving glaciers as they
tumble into water.

Sound is an important element in the human perception of the natural world. For the Hoonah people,
the natural soundscape is an aspect of the spiritual world as well as the physical and biological
realms.

Finally, sound is an important aspect of visitor use, especialy near park attractions and in natural
settings. Natural sounds are very important to many recreational experiences, especially those related
to wilderness. As reported to the U.S. Congress in the “ Report on the Effects of Aircraft Overflights
on the National Park System,” a system wide survey of park visitors revealed that nearly as many
visitors come to national parks to enjoy the natural soundscape (91%) as come to view the scenery
(93%). Noise can distract visitors from the tranquility of natural landscapes.

Existing Soundscape in Glacier Bay and Dundas Bay. The following discussion of the existing
soundscape in Glacier Bay and Dundas Bay relates to all resource topics evaluated in this
environmental impact statement; however, for the purposes of this report, and because sound travels
differently in the air and water, this environmental impact statement considers two aspects of the
soundscape: the atmospheric soundscape (air above ground and water surfaces) and the underwater
soundscape. The natural and human-made sounds in these two soundscapes are described. This
discussion is relevant because this environmental impact statement focuses on, among other things,
how the soundscape could be affected by changes in vessel quotas and operating requirements. These
changes could affect the perceptions of visitors along the shorelines of Glacier Bay who hear passing
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3.2.2 Soundscape

motorized vessels, or could result in increased disturbance to wildlife exposed to the sounds of
motorized vessels.

Atmospheric Soundscape. Natural soundsin the air above Glacier Bay and Dundas Bay include
sound created by biological and physical processes:

= breaking waves.

»  wind moving across the water; across glaciers; through canyons; across the landscape;
and at amicroscale, across the ear of an observer.

=  animal cals.

» falling rock and ice associated with geological processes, including the movement of
glaciers.

Currently, much of the human-made sounds in the park originate from motorized vessels and aircraft;
therefore, these sounds are most prevalent over the water and along the shoreline. The sources of
these human-made sounds include:

= vessel motors, exhaust, and vessel movement through the water.
* human voices.

»  public address systems on cruise ships and tour vessels.

= arcraft overflights, landings, and takeoffs.

Most park visitors detect only the sounds generated in the atmosphere; therefore, it is critical to
evaluate areas where visitors congregate to evaluate the variations in soundscape. The Park Service
wishes to preserve the natural quietness in areas such as those where tidewater glaciers of Glacier Bay
are available to the public. One of the park’s purposes, however, isto provide access to these areas;
therefore, to fulfill their mission, park administrators must maintain a balance between access to these
areas and the resultant sounds produced by motorized vesselsin these areas.

The public address systems on cruise ships are one source of human-made sounds in Glacier Bay. All
cruise ships and most tour vessels broadcast an interpretive program by an NPS naturalist through
their public address systems.

Aircraft noise, which includes the landings and takeoffs of float planes, is another important human-
made sound in the park. Aircraft regularly fly over the park for scenic flights and to drop off and pick
up passengers, and when traveling through park airspace to other areas. The park does not maintain
records of overflights through park airspace.

Underwater Soundscape. While the term “ Silent World” has been used to describe the underwater
environment, sounds abound there. As with the atmospheric soundscape, the soundsin Glacier Bay’'s
underwater soundscape result from natural and human-made sources (Although no sound data are
available from Dundas Bay, the following discussion is generally applicable to Dundas Bay.). Natural
sound sources include wind-generated surface noise, rainfall, sound generated by high tidal currents
in restricted channels, and noise from marine life. In the upper Bay, and in Queen Inlet, in particular,
glaciers and related processes (e.g., submarine sediment movement) produce strong low-frequency
underwater rumbles that resemble thunder and may be seismic events (Malme et al. 1982). Asthese
sounds propagate into the Bay, they occasionally can be heard as far as the Marble |slands and
Bartlett Cove.

The human-made components of sound in Glacier Bay mainly are caused by water transportation
activities. Cruise ships, tour vessels, charter vessels, fishing vessels, private skiffs, and airplanes
contribute to underwater sound levelsin areas near Bartlett Cove and other areas where park visitors
may be concentrated.
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Measurement of underwater noise in Glacier Bay — An underwater noise study was completed by the
Naval Surface Warfare Center (NSWC) in December 2002. For that study, a hydrophone was placed
in lower Glacier Bay and 5,200 underwater noise samples were collected from that location from
August 2000 to June 2002. These samples were analyzed and logged into a database, and statistics
were developed for natural and human-made sounds. Although no other recent studies have been
conducted to define the park’ s underwater sound levels, some quantitative analyses of underwater
noise in Glacier Bay were undertaken using measurements taken in the 1980s (see appendix C, which
contains chapters entitled “ Acoustic Concepts and Terminology,” “Sound Propagation,” “Zones of
Influence,” and “Marine Mammal Hearing”).

Underwater sound measurements were recorded in the 1980s to determine whether Glacier Bay is
more or less “noisy” than nearby open water areas. The ambient sound levels from various parts of
Glacier Bay were measured by Miles and Malme (1983), and were compared to archival data
obtained from open water areas (Wenz 1962; Urick 1983). The data for Bartlett Cove were obtained
under conditions of very light winds, so the variation in sound level over the two eight-hour
measurement periods was due mainly to vessel traffic, rather than differing environmental conditions.
The mean sound level from vessdl traffic in Bartlett Cove was found to correspond to the wind and
wave noise associated with Sea State 4 in open water. Sea State 4 is equivalent to wind speed of about
20 knots, forming moderate waves on the ocean’ s surface.

Thislong-term average for Sea State 4 conveys the impression that underwater sound levels are
nearly constant; however, Miles and Mame (1983) found that, depending on the duration of the
period considered (i.e., from hours to days), there actually are fluctuationsin overall sound levels due
to humpback whale vocalizations, ship arrivals and departures, and fishing vessel movements, at |east
for Bartlett Cove. These measurements were taken from a graphic-level recording sequence obtained
over two 10-minute periods in Bartlett Cove (Miles and Mame 1983).

Sound levels recorded at Station 17 near North Marble Island are lower than Sea State 0 (calm winds,
smooth seas) at frequencies above 250 hertz. Low-frequency noise occurs from either distant ships or
glacier motion. Intermediate levels of sound occur in the spectrum obtained in Queen Inlet. Glacier
rumbles cause the narrow-band peaks in this spectrum. Lastly, the spectrum obtained near Muir
Glacier is dominated by the sound of out-gassing from the glacial ice nearby. The high-frequency
sounds have a higher sound pressure level than would be obtained by wind and wave noise at Sea
State 6 (wind speed about 30 knots forming large waves on the ocean’ s surface).

Natural sources of noise in Glacier Bay — The Glacier Bay underwater noise report (NSWC 2002)
identifies three main sources of natural underwater noise: wind-generated surface noise, rainfall, and
marine life. The dominant source of underwater noise is wind-generated surface noise. According to
this study, “in 62% of the usable samples, the 1 kHz [kilohertz] one-third octave band level was
controlled by wind noise. The average wind noise level over the entire period was 83 dB (decibels;

1 kHz one-third octave band level).” The maximum noise level recorded was 100 decibels.

Rainfall noise levels averaged 89 decibels, although levels as high as 110 decibels were recorded.
This study found that rain was not more prevalent in the winter months; the month with the highest
number of samples per day containing rain noise was June 2002 (NSWC 2002).

This study also found that the most common source of marine life sound came from humpback
whales. “Humpback whale grunts, groans, whoops, squeaks, and other similar sounds were present in
219 samples, and 24 samples contained humpback whale song sounds. Eighty-two samples contained
sounds from other biologic sources such as killer whales. Humpback whale sounds were most
common in the August through November time period. Seventy percent of all humpback songs were
observed in October 2000. The frequency of occurrence of biologic noise was compared to that of
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marine vessel noise. Except for October 2000, vessel noise was more common in al months” (NSWC
2002).

Description of noise range for each vessel class— As previously mentioned, the human-made
components of underwater sound in Glacier Bay and Dundas Bay are produced mainly by vessel
movements. Although the classes of vessels using the Bays can be categorized by type or application,
this analysis focuses on vessel size and type. The database used in the 2002 Glacier Bay underwater
noise study divides vessel noiseinto five categories: small vessel, medium vessel, large vessel,
multiple types present at the same time, and other types of vessel noise. In the study, small vessels
were characterized by high-speed propeller and engine noise and mainly consisted of vessels powered
by outboard or inboard/outboard motors. Medium vessel noise was characterized by mid-speed
propellers and larger, inboard propulsion plants. Vesselsin this category generally ranged from 50 to
200 feet (15 to 60 meters) in length. The large vessel category included vessels more than 200 feet
(60 meters) in length (cruise ships and Alaska state ferries fall into this category) and was
characterized by slow-speed propellers and low-frequency sound.

The study found that medium vessels were the most common and constituted 62% of vessels
observed. “In August 2000 and June 2002, large vessel noise, i.e. large cruise ships, reached an
average of about 4 samples per day. . . On the average, large vessels were sightly louder at the
hydrophone than medium and small craft. Large vessels averaged 98 dB, while the average noise
levels for medium and small vessel were 93 and 96 dB, respectively. A large vessel logged the
highest level, 129 dB. The maximum level for both medium and small vessels was 126 dB” (NSWC
2002). The frequency range for large vessels was found to be typically within the lower end of the
spectrum, between 80 and 200 hertz. Medium vessels varied, between 125 and 3,150 hertz, and small
vesselstypically peaked at frequencies above 800 hertz (NSWC 2002).

The summer months, as expected, were when vessel noise was most common, but even during this
time period, 40% of noise samples contained no vessel noise. In October through April,
approximately 90% of samples were free of vessel noise. During May and September, 60% of
samples had no vessel noise. “On the average, vessel noise levels exceeded wind noise levels. Overall
the average vessel noise level was 94 dB, 11 dB greater than the average wind noise” (NSWC 2002).
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3.23 Air Quality

Ambient air in the park and preserve is not monitored. It is assumed, however, that because of the
presence of only afew small emission sources at several locations in the park, air pollutant levelsin
the park are low, and well below any existing ambient air quality standards.

The Alaska Department of Environmental Conservation (ADEC) conducted air quality monitoring in
Juneau from May to July 2001 and August to September 2001. This study determined that ambient air
levels of nitrogen oxides (NOx), sulfur dioxide (SO,), and particulate matter of 10 microns or less
(PM ) are well below state and federal allowable limits. Maximum readings of ambient air
concentrations of nitrogen dioxide, sulfur dioxide, and particul ate matter of less than 10 microns are
between 10% and 40% of the National Ambient Air Quality Standards (NAAQS; ADEC 2001a).
Because Juneau has similar air pollution sources, but many more than the park, these findings support
the assumption that the park’ s air pollutant levels do not exceed the National Ambient Air Quality
Standards.

Air emission sources within the park include exhaust from fuel combustion during vessel operations,
fuel combustion for heating of buildings at Bartlett Cove, fuel use by vehiclesin the park, occasiona
campfires, exhaust from electric power generators, and vessel traffic emissions. Emissions from
motorized vessels contain respirable PM 1o (particul ate matter that can be taken into the lungs) and
particul ate matter smaller than 2.5 microns in diameter (PMs), carbon monoxide (CO), sulfur
dioxide, nitrogen dioxide (NO,), lead (Pb), and ozone (Os).

Other trace constituents found in the fuels used by the vessels are negligible and are not considered in
this evaluation. Visibility reductions occasionally occur in the park during certain unique weather
conditions that trap air pollution within alayer of cold air near the surface.

M eteor ological Conditions. Meteorological conditions, such aswind speed and atmospheric stability
measurements (determined by difference in temperature at different heights at the same location),
provide information about air movement at alocation, and influence the dispersion of air pollutant
emissions. No meteorological recording station exists within the park to record these specific data;
therefore, there are no park-related routine short- or long-term weather data records or climatological
statistics that can be used to describe average conditions. Meteorological data from the Gustavus
Airport are insufficient to evaluate conditions in the fjords because of the drastic differencein

topography.

Based on a 1978 air pollution study, Bensen et a. (1978) concluded that within the fjords,
atmospheric mixing is limited because of low wind speeds and temperature inversions. Temperature
inversions form because air within alayer from the water surface to approximately 35 to 100 feet (10
to 30 meters) above the water surface is cooler than the air above that layer. This cold air layer

devel ops because low wind speeds limit the ability of the atmosphere to completely mix. Emissions
into the cooler air layer within the fjords cannot readily disperse because of low wind speeds, and are
trapped below the warmer air above the cooler layer. Bensen et al. (1978) estimated that temperature
inversions occurred for at least part of the day on about one-third of al days, and occurred mainly
during clear conditions. During temperature inversion and low wind speed conditions, pollutionis
more likely to remain trapped in the park’ s fjords.

Existing Air Emissions. Existing air emissions were estimated using 2001 vessel operation data
(NPS, Nemeth, electronic mail, October 21, 2002). The estimation method is detailed in appendix D.
Table 3-1 presents estimates of daily emissionsin the park, using 2001 vessel operation data. Annual
data provided by the park are used to calculate annua emissions. These emissions are distributed
from the entrance of Glacier Bay to the heads of the West and East Arms and other side bays and
fjords as the vessels move through the Bay. The annual emissions are calculated from the estimated
maximum vessel traffic during the operating season (April through October) and expressed in tons
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per year (seetable 3-1). These estimates present the high end of the expected total emissions of the
criteria pollutants from vessels operating in Glacier Bay.

TABLE 3-1: 2001 EMISSIONS FROM VESSELS IN GLACIER BAY

Vessel Type # entries PM NOx SO, Cco HC
Emissions Pounds per Day (Ibs/day) (maximum allowable entries)
Cruise Ships 2 136.01 4,393.30 4,614.38 511.46 57.50
Tour Vessels 3 17.25 695.38 110.02 73.74 7.04
Charter Vessels 6 7.42 297.51 46.93 35.42 3.70
Private Vessels 25 70.53 2,836.98 449.15 307.51 29.93
Total 231.22 8,222.17 5,220.49 928.13 98.17

Emissions Tons per Year (TPY)?

Cruise Ships 219 7.45 240.53 252.64 28.00 3.15
Tour Vessels 435 0.99 39.70 6.29 4.22 0.40
Charter Vessels 316 0.20 7.83 1.24 0.93 0.10
Private Vessels 2,004 2.83 113.69 18.00 12.32 1.20
Total 11.45 401.76 278.16 45.47 4.85

a. Includes the season and off-season (May through September).
Note: Totals may not reflect the sum of the figures due to rounding.

CO = Carbon dioxide.
HC = Hydrocarbons.
NOy = Nitrogen oxides.
PM = Particulate matter.
SO, = Sulfur dioxide.

Visibility. No historical dataregarding visibility within the park, other than personal observations, are
available. Daily emission totals, visible plumes of smoke from vessel stacks, and weather conditions
contribute to reductions in visibility. During temperature inversions or days with low winds, stack
emissions do not dissipate quickly and can result in long plumes from vessel stacks that block views.
Visible vessel emissions can produce haze within the park.
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3.24 Water Quality

This subsection describes Glacier Bay’ s current water quality and the physical conditions that affect
marine water quality in the park.

Natural Factors Affecting Water Quality in the Park. Water quality is affected by many factors,
including runoff, sedimentation, tidal variations, large-scale mixing and upwelling zones, and the
overall complex underwater topography or bathymetry of the area. These factors cause high
variability in salinity, temperature, sediment, productivity, light penetration, and current patterns
(Hooge and Hooge 2002). In addition, the year-round glacial meltwater input (water from the melting
of glacial ice when it contacts the ocean) is thought to stimulate estuarine circulation even through the
winter (Hooge and Hooge 2002).

Existing Water Quality. Conclusions regarding overall water quality for Glacier Bay are limited. No
data are available to assess the current or historical water quality of Dundas Bay. No water body in
the park is on the Alaska Clear Water Action list, which identifiesimpaired watersin need of action
to recover water quality, and none are included on the list of impaired water bodies as regulated under
section 303(d) of the Clean Water Act (CWA).

The NPS Water Resources Division (WRD) created a database inventory of existing water quality
datafor Glacier Bay collected from 1963 to 1993. According to a summary report of the database, the
results of the water quality criteria screening indicated that turbidity exceeded the WRD screening
limit for the protection of aquatic wildlife; however, high turbidity exceeding WRD turbidity
standardsis normal in many glacial meltwater stream systems within the park. Additional conclusions
about the overall quality of Glacier Bay are not provided (NPS 1995b).

Water quality parameters — Water quality data collected in the park include information regarding
salinity, temperature, and turbidity from 1992 to 2000 (Hooge and Hooge 2002). Water quality
information for Dundas Bay is not available. Conclusions regarding the available water quality data
include the following:

= Salinity. Salinity isameasure of the total dissolved solidsin water. Salinity in Glacier Bay
ranges from 3.8 to 31.9 parts per thousand (ppt). Salinity generally increases from the head of
Glacier Bay to the mouth. The |east saline waters were found near tidewater glaciers, and the
most saline waters were at depth near and just outside the mouth of Glacier Bay. By comparison,
the average ocean salinity is 35 ppt. Variations can be caused by river runoff, ice formation, and
precipitation.

» Temperature. Surface water temperature is highly variable from the mouth of Glacier Bay to its
headwaters, with ranges of 1.9 degrees Celsius (°C) to 12.2°C, respectively, and varies with the
season. Deeper waters experience less variation than do surface waters and range from 4.5°C to
5.75°C. Panice frequently forms on the surface of smaller embayments of the upper 10 to 20
kilometers of the West and East Armsin the winter months. A recent study describes awarming
trend of the Bay of up to 2°C on average. This warming trend could be a result of increased
temperatures in the Gulf of Alaska. The increase in temperature is consistent with increased
glacial melting in the winter, and may in part account for the differencesin circulation, mixing,
and renewal noted in this recent study, as compared with research conducted in the 1960s. The
recent study identifies the Bay as characterized by renewal and mixing events throughout the
year (Hooge and Hooge 2002).

*  Turbidity. Turbidity is the cloudiness of water resulting from suspended particles, including
silts and clays, microorganisms, and chemicals. Although highly variable, background turbidity
levels of at least 5 to 15 millivolts (mV) were found throughout Glacier Bay and in Icy Straight.
Much higher turbidity levels were detected immediately adjacent to the tidewater glaciers of the
upper East and West Arms — up to 231 millivolts in the West Arm and up to 531 millivoltsin
the East Arm. Thisturbidity is attributed primarily to turbid glacial meltwater inputs. Peak
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sediment discharges occurred in August and September, with the fewest discharges occurring in
October and May. Sedimentation ratesin Glacier Bay were among the highest rates ever
recorded.
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3.3 BIOLOGICAL ENVIRONMENT
3.3.1 Threatened and Endangered Species

This subsection addresses the two species, both marine mammals, that are resident seasonally or year-
round within Glacier Bay and Dundas Bay and that are listed as threatened or endangered under the
Endangered Species Act (ESA) of 1973. The central North Pacific stock of humpback whales occurs
seasonally and islisted as endangered. The eastern stock of Steller sealions uses a haul-out (Marble
Island) in Glacier Bay, may use one rookery (Graves Rock) along the outer coast of the park, and is
listed as threatened. The U.S. Geological Survey identified habitat used by schooling fish predatorsin
Glacier Bay, including humpback whales and Steller sea lions. Humpback whale and Steller sealion
concentration areas, sensitive areas, haul-outs, and sightings are identified on figure 3-4.

Each of the following subsections regarding the humpback whale and the Steller sealion includes
discussions of their respective population and status, reproduction and recruitment, and natural
history. One concern of this environmental impact statement is the effects that sounds generated by
vessels have on these species and the other marine mammalsin Glacier Bay, so the natural history
subsections include discussions of the sounds that each species makes.

The sounds created by marine mammals are a good indication of frequenciesimportant to those
species. “Marine Mammal Hearing,” the last subsection within subsection 3.3.1, is applicable to the
humpback whale and Steller sealion, as well as to the speciesin subsection 3.3.2, “Marine
Mammals.”

Humpback Whale (Megaptera novaeangliae).

Population, status, distribution, and demographics — Humpback whales are baleen whales that occur
in all ocean basins (Rice 1998). Their range extends from Disko Bay in northern Greenland to the
pack-ice zone around the Antarctic continent. Commercia whalers heavily exploited humpbacks
throughout their range. In 1955, the International Whaling Commission (IWC) prohibited commercial
hunting of humpbacks in the North Atlantic, and in 1965, their protection was extended to the North
Pacific and Southern Hemisphere populations. Humpback whales were declared an endangered
speciesin 1973, and all populations remain endangered.

The humpback popul ation before commercial exploitation is estimated to have been more than
125,000 worldwide (Rice 1978; NMFS 1991). Commercial whalers heavily exploited humpbacks
until the middle of the 20th century. American whalers alone killed 14,000 to 18,000 humpbacks
from 1805 to 1909 (Best 1987), and the total North Pacific kill is estimated to be 28,000 (Rice 1978).
By the time the IWC moratorium on commercial whaling occurred after the 1965 hunting season, the
worldwide population of humpbacks was estimated to have declined to fewer than 5,000 (Baker €t al.
1993).

A recent study (Calambokidis et a. 1997) estimated the entire North Pacific humpback whale
population to be 6,000 to 8,000, well above the 1,400 estimated in the 1980s. Genetic studies (Baker
et a. 1993) and photo-identification studies (Calambokidis et a. 1997, 2001) indicated that individual
humpback whales tend to return to the same summering and wintering areas year after year.
Humpbacks identified at some feeding areas also showed a preference for particular wintering areas.
whales feeding in Southeast Alaska (including Glacier Bay) tended to migrate to Hawaii, while
whales feeding off California migrated to Mexico (Calambokidis et al. 1997, 2001).
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The limited movements of whales between wintering and feeding areas, and the genetic differences
among whales utilizing different feeding areas, make it inappropriate to treat the North Pacific asa
single population of humpbacks. Calambokidis et a. (1997) concluded that there are at least three
populations of humpback whales in the North Pacific: those wintering off Hawaii, Japan, and Mexico.
While fidelity to wintering areas is currently the most defensible way to subdivide the North Pacific
population, thereis also fidelity to feeding areas. Identifiable populations or subpopulations may be
associated with those feeding areas (Calambokidis et al. 1997).

Humpback whales were first observed near the mouth of Glacier Bay in 1899, and were reported
intermittently throughout the Bay by the 1950s and 1960s (Vequist and Baker 1987). The Park
Service has monitored the humpback whale population of Glacier Bay each year since 1985 to
document the number of individuals, residence times, spatial and temporal distribution, reproductive
parameters, feeding behavior, and human/whal e interactions (Doherty and Gabriele 2001). These data
are used to form NPS policies regarding when and where vessel operating restrictions in whale waters
are needed during the summer visiting season. The NPS whale monitoring program covers most of
Glacier Bay and Icy Strait.

Humpback whales are found throughout Glacier Bay and Dundas Bay (see figure 3-4). Feeding
congregations often use specific areas such as Bartlett Cove, Sitakaday Narrows, Whidbey Passage,
and the East Arm (Doherty and Gabriele 2002). Whale sightings in areas where NPS personnel do not
routinely survey (e.g., non-motorized waters) are reported by park visitors and staff on an
opportunistic basis; therefore, the presence of whales in these areas is probably under-reported.

The whales that inhabit the park are part of the Southeast Alaska feeding herd; Straley (1994)
estimated this herd to be 404, but it could range from 350 to 458 (95% confidence interval of 350 to
458). Site fidelity to the Glacier Bay areais high. Approximately 70% of the whales identified in the
Glacier Bay area have been re-sighted in the Glacier Bay / Icy Strait area (Gabriele 1995). The
number of whales that used the Bay and Icy Strait from 1985 to 2001 ranged from 41 to 104 (Doherty
and Gabriele 2001). The humpbacks typically move between Glacier Bay and Icy Strait and other
areas of Southeast Alaska (Baker 1986; Baker et al. 1990; Straley 1994).

Thetotal 2001 count of 97 whales using Glacier Bay and Icy Strait is the second highest recorded
since 1985, despite alow number of survey hoursin the study areas (Doherty and Gabriele 2001);
however, relatively few whales (45) were seen in the park, while more whales were recorded in Icy
Strait (82) than ever before (Doherty and Gabriele 2001). This suggests that whales may have moved
from the park to Icy Strait during 2001, presumably because of differencesin prey availability
(Doherty and Gabriele 2001).

Reproduction, recruitment, and calf return — Humpback whales give birth and are presumed to mate
on their Hawaii wintering grounds. Calambokidis et a. (1997) indicate that whales found in Glacier
Bay and Dundas Bay calve in Hawaii. Female humpbacks typically reproduce at two- to three-year
intervals, although calving intervals vary substantially (Glockner-Ferrari and Ferrari 1990; Straley
1994). Calf survivability is difficult to determine because the color patterns of a calf’s flukes and
body change between seasons and it is often difficult to identify a specific calf from one year to the
next; however, the maximum calf mortality rate has been estimated to be 0.150 to 0.241 (Gabriele et
al. 2001). Comparison of the estimate for the central North Pacific stock of 4,005 humpbacks
(Calambokidis et al. 1997) to the 1981 estimate of 1,407 (Baker and Herman 1987) suggests that the
stock increased from the early 1980s to the late 1990s. The estimate by Baker and Herman (1987) is
guestionable, however, because of small sample size; therefore, while these data support an
increasing humpback population in the central North Pacific stock, it is not possible to accurately
assess the rate of increase (NMFS 2001a).

Natural history (prey and prey dynamics, temporal and spatial use patterns, and use of sound) —
Whalesin the park typically feed alone or in pairs, mainly on small schooling fishes such as capelin
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(Mallotus villosus), juvenile walleye pollock (Theragra chalcogramma), sand lance (Ammodytes
hexapterus), and Pacific herring (Clupea pallasii; Wing and Krieger 1983; Krieger and Wing 1984).
Several stable groups commonly are found feeding at Point Adolphus, Bartlett Cove, and Pleasant
Island Reef (Baker 1985b; Perry et al. 1985; Gabriele 1997). Whales in the park tend to feed below
the surface. Very few direct observations of humpback whales consuming their prey have been made,
because this typically happens underwater; however, in 2001, humpbacks were photographed feeding
on sand lance in Adams Inlet (Doherty and Gabriele 2001). The results of studies conducted during
commercial whaling operations identified awide range of prey species for humpbacks in the North
Pacific (Frost and Lowry 1981).

The availability of humpback whale prey in terms of distribution and abundance appears to vary
considerably both spatially and temporally within the park and other areas of Southeast Alaskawithin
and between years (Vequist and Baker 1987). Such variations are probably caused by many physical
and biological factors. Most likely, the variability in humpback whale abundance and occupancy time
in the park isdriven by the variability in prey availability. Following a record-high number of whales
(62) recorded in the park during 1998 (Doherty and Gabriele 2001), the number of whales recorded
within Glacier Bay declined to alow of 45 in 2001. Concurrent studies of small schooling fishin
Glacier Bay (Robards et al. 1999; J. Piatt, pers. com., in Doherty and Gabriele 2001) indicated that
prey species, including capelin, were “surprisingly absent” from the Bay during that same time
period, although data regarding the abundance and distribution of forage fish in Glacier Bay and Icy
Strait are not collected annually.

The number of whales using the park typically risesin mid-June, peaking in July and August.
Abundance islower in May and September, and lowest from October through April. In 2001,
however, whale activity did not concentrate in the lower Bay until late August, and Bartlett Cove was
not used as heavily asit had been in most of the several previous years (Doherty and Gabriele 2001).
By contrast, humpback use of Icy Strait far exceeded that documented for previous years.

Male humpback whales sing long, complex songs on their wintering grounds (Payne and McVay
1971). These songs are likely associated with reproduction (Tyack 1981). Song elements range from
less than or egual to 20 hertz to 4 or 8 kilohertz, with estimated source levels ranging from 144 to 174
decibels relative to 1 micropascal (dB re 1 uPa; Thompson et al. 1979). The songs are shared by al
singing whales while on the breeding grounds and may serve to attract reproductive females, or they
may be aform of competitive behavior with other males. Humpback songs have also been recorded
on feeding grounds in Stellwagen Bank in the North Atlantic (Mattila et a. 1987), aswell asin
Southeast Alaska (McSweeney et al. 1989), and have occasionally been recorded on the high-latitude
summer feeding grounds in late summer or early fall (Mattila et a. 1987; McSweeney et al. 1989;
Gabriele et a. 2001). The songs heard on the summering grounds are generally condensed versions of
songs heard during the winters. The function of songs on the summer feeding grounds is unknown.
Gabriele et a. (2001) suggest that the increase in song frequency in fall may correspond with the
beginning of hormonal activity in male humpbacks associated with the migration to the wintering
grounds. Although songs appear to be rare in summer, they increase in frequency in fall, and are
heard in pelagic waters as whales make their migration to wintering grounds (Mattila et al. 1987).

Humpback whales also have been recorded uttering stylized rhythmic vocalizations identified as
“feeding calls” (Baker 1985b) and “cries’ while feeding cooperatively in Southeast Alaska (Cerchio
and Dahlheim 2001). Feeding calls range from 236 to 1,219 hertz (Cerchio and Dahlheim 2001) and
are similar within series, but different between series (Cerchio and Dahlheim 2001). It has been
suggested that these calls may serve to manipulate prey distribution by creating a broad band of
frequencies to which the prey may be sensitive (e.g., scaring fish into tighter groups). The calls also
may be assembly calls to coordinate feeding (Baker 1985b). Researchers have also concluded that the
cries carry signature information (Sharpe et a. 1998).

Humpbacks also produce sounds associated with aggressive, negative behavior (such as fighting,
threatening, and fleeing) in social groups on the wintering grounds. These sounds extend from 50
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hertz to approximately 10 kilohertz. These sounds may elicit response from humpbacks up to 5.5
miles (9 kilometers) away (Tyack and Whitehead 1983).

Information regarding hearing in baleen whales (which include humpbacks) is based on behavioral
observations, anatomical evidence, and extrapolations from other marine mammal hearing
characteristics. Field observations of the responsiveness of baleen whales to sounds can set an upper
bound for detection thresholds; however, it is not possible to clarify the whales' reactions to sounds at
levelslower than those that elicited a response. The whales either could detect the sounds but simply
did not overtly respond, or may not have detected the lower-level sounds at all. Humpback whales
reacted to calls from other humpbacks at levels aslow as 102 dB re 1 pPa, and bowhead whales fled
from an approaching boat when the noise level was 90 dB re 1 pPa (Frankel et al. 1995; Richardson
and Greene 1993).

Baleen whales are probably able to hear low-frequency sounds, including infrasounds (less than 20
hertz), and react to sounds from members of their same species that range from 20 hertz (fin whales)
to 550 hertz (humpback whales; Watkins 1981; Frankel et al. 1995). Humpback, gray, and bowhead
whales react to airgun pulses and underwater playbacks of low-frequency (50 to 500 hertz) human-
made sounds (Richardson et al. 1995). Anatomical evidence also suggests that baleen whales are
adapted to hear low-frequency sounds (Ketten 1998). The upper bounds of baleen whale hearing are
not as high as those of odontocetes (toothed whales). Humpback whales reacted to sonar signals at 3.1
to 3.6 kilohertz and broadband clinkers centered around 4 kilohertz (Lien et al. 1990, 1992; Maybaum
1993). Watkins (1986) reported that baleen whales react to sonar sounds up to 28 kilohertz, but not to
sounds 36 kilohertz and above.

Steller Sea Lion (Eumetopias jubatus).

Population, status, distribution, and demographics — Steller sealions occur in the coastal and
immediate offshore waters of the North Pacific. They are distributed from the Bering Strait along the
Aleutian Islands, the Kuril Islands, and the Okhotsk Sea to Hokkaido, Japan, in the western Pacific,
and along the coast of North Americato the Channel Islands off Southern Californiain the eastern
Pacific (Rice 1998). Two stocks of Steller sealions are recognized in U.S. waters, based on
differencesin population dynamics (Y ork et a. 1996) and mitochondrial DNA sequence distribution
(Bickham et al. 1996). Cape Suckling (144° W longitude, 308 miles [495 kilometers] west of
Gustavus, Alaska), located in the north-central Gulf of Alaska between Prince William Sound and Icy
Bay, forms the boundary between these two stocks, dividing them into eastern and western
populations (Loughlin 1997). Sealions from the eastern U.S. stock are most likely to enter Glacier
Bay and Dundas Bay, although members of the western stock can travel the distance to the park and
have been observed within Glacier Bay. Aerial and ground-based surveys suggest that the population
size of the eastern U.S. stock of Steller sealionsis at least 31,000 (Angliss et al. 2001&). Matthews
(19934) documented that more than 1,100 sealions (approximately 9% of the Southeast Alaskan
population at the time) used haul-outsin Glacier Bay and along the park’ s outer coast. The U.S.
Geologica Survey identified a haul-out on South Marble Island and several “sensitive areas,” or areas
where a number of sealions may haul out for up to afew weeks at atime, in some years (see

figure 3-4).

Steller sealions were declared a threatened species throughout their range in 1990. In 1997, the
western stock was listed as endangered (Loughlin et al. 1992; 62 Federal Register 30772, June 5,
1997) as aresult of the precipitous decline in the Alaskan population from 140,000 in 1956 to
between 60,000 and 68,000 in 1985 (Merrick et al. 1987). Worldwide, the estimated population
dropped from between 240,000 and 300,000 to 116,000 (Loughlin et al. 1992) during a 30-year
period. The decline in numbers has been greatest for the western stock, with some breeding rookeries
in the Aleutians declining as much as 87% between 1960 and 1989 (Loughlin et al. 1992). There has
been no associated decline in the eastern stock, with the number of Steller sealions in Southeast
Alaska showing increases by as much as 70% between 1960 and 1989 (Loughlin et al. 1992).
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Although Kruse et al. (2001) have reported that the abundance of the eastern stock may be the highest
ever recorded and that re-evaluation of the threatened listing is warranted, the eastern stock is still
listed as threatened (Angliss et a. 2001a).

Reproduction and recruitment — During the breeding season, adult sea lions use some haul-outs as
rookeries where adult males establish territories, breeding occurs, and pups are born. Breeding adults
occupy rookeries from late May to early July (NMFS 1992). Males become sexually mature at 3to 7
years and physically mature at around 10 years of age. Physically mature males may gain and hold a
territory for up to seven years (NMFS 1992). Femal es become sexually mature at 3 to 6 years and
may produce young into their early 20s. Most females breed annually. Copulation occurs
approximately 11 to 14 days after birth, but implantation is delayed until late September to early
October. Pups are born from late May to early July. Pups are usually weaned by the end of their first
year, but may continue to nurse until age 3 (Lowry et al. 1982). Females frequently return to the same
pupping site within the rookery in successive years.

The pregnancy rate of mature females in the Gulf of Alaskain April and May 1985 was 60%, arate
dightly lower than the 67% recorded between 1975 and 1978 (NMFS 1992). A declinein juvenile
survival appears to be an important cause of the declines in western Alaskan stocks of Steller sea
lions. Declines in the numbers of juvenile sealions have been reported at many Alaskan rookeries and
haul-outs since the 1980s (Merrick et al. 1987; Loughlin et a. 1992); however, the ultimate causes of
the decline in survival are not yet known.

Natural history — Steller sealions haul out on beaches and rocky shorelines of remote islands, often
in areas exposed to wind and waves (NMFS 1992). Sometimes haul-outs with gently sloping beaches
that are protected from waves are used as rookeries (NMFS 1992). There are three known rookeriesin
Southeast Alaska: Hazy Island and White Sisters Island near Sitka, and Forrester Island near Dixon
Entrance (Cakins et al. 1996). Recently, up to 49 pups were seen in June 2000 and 2001 on Graves
Rock along the park’s outer coast; this area may be a new rookery (Raum-Suryan and Pitcher 2000;
Raum-Suryan 2001).

During the non-breeding season, sea lions may disperse great distances from the rookeries. For
example, juvenile sealions branded as pups on Forrester 1sland, located west of Prince of Wales
Island, have been observed at South Marble Island in the park (Mathews 1996) — a distance of more
than 200 miles (160 kilometers) south of the park — and some juveniles from the western stock have
been observed at South Marble Island and Graves Rock within the park (Raum-Suryan 2001).

Killer whales and sharks probably prey on Steller sealions, athough the effect of these predatorsis
not known (NMFS 1992). Natural mortality is highest for pups, and includes drowning, starvation,
crushing by males, disease, predation, and aggression from females other than the mother.

Steller sealions eat a variety of fishes and invertebrates. In Alaska, walleye pollock is the principal
prey item, followed by Pacific cod, octopus, squid, herring, flatfishes, and sculpins. Harbor sedls,
spotted seals, bearded seals, ringed seals, fur seals, and sea otters are occasionally eaten by adult male
Steller sealions (Gentry and Johnson 1981; Lowry et al. 1982; Pitcher and Fay 1982; NMFS 1992).

No information regarding the frequency, composition, or source levels of Steller sealion calls exists.
Only California sealion calls have been recorded and analyzed, and these are thought to be generally
consistent with those of Steller sealions. Underwater sounds of California sealions are generally
associated with socia situations (Schusterman et a. 1966). Most underwater sounds are barks that are
produced while the head is above the surface. Most of the energy is at frequencies below 2 kilohertz,
and is similar in water and air (Schevill et al. 1963). When submerged, California sea lions produce
barks, whinny and buzzing sounds, and click trains (Schusterman et al. 1966). Steller sealions are
said to produce clicks, growls, snorts, and bleats under water (Poulter 1968).
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Marine Mammal Hearing. Sound and the way in which humpback whales and Steller sealions
perceive it are important factors by which the effects of altering the vessel quota and operating
requirement strategies will be evaluated. This subsection describes the factors affecting marine
mammals hearing and how marine mammals hear. Thisinformation is applicable to all marine
mammals and therefore is applicable to subsection 3.3.2. Table 3-2 includes definitions of terms
related to underwater acoustics that are used throughout this subsection.

TABLE 3-2: UNDERWATER ACOUSTICS TERMS

Hertz (Hz)

Low-frequency sound

Mid-frequency sound

High-frequency sound

Sound intensity

A unit of frequency equal to one cycle per second that is abbreviated as “Hz.” The usual
metric prefixes apply (1,000 hertz is equal to 1 kilohertz).

Below 1,000 Hz. Typical low-frequency underwater sounds are made by large ships as
well as the vocalization of marine animals. To the human ear in air, 262 Hz sounds like
middle C on the musical scale (Richardson et al. 1995).

1,000 Hz to 10,000 Hz. Natural underwater mid-frequency sounds are typically created by
marine mammals (mainly dolphins) and precipitation.

Above 10,000 Hz. Natural underwater high-frequency sounds are typically created by
snapping shrimp and echolocation of marine mammals.

Sound measurements can be expressed in two forms: intensity and pressure. The
intensity of a sound is the average rate of energy transmitted through a unit area in a
specified direction, expressed in Watts per square meter (W/mz). Acoustic intensity is
rarely measured directly. Instead, when acousticians refer to intensities or powers, they
derive them from ratios of pressures. To present sound measurements as ratios of
pressures that can be compared to one another, a standard reference pressure needs to
be used in the denominator of the ratio. The American National Standard and the
international (metric) standard is to use 1 micropascal (uPa) as the reference pressure for
underwater sound and 20 pPa as the reference pressure for airborne sounds.

Factors affecting marine mammal hearing — The hearing abilities of marine mammals (and other
animals) are functions of the following (after Richardson et al. 1995):

= absolute hearing threshold — the level of sound that is barely audible in the absence of
significant ambient noise.

= frequency and intensity discrimination — the ability to discriminate among sounds of
different frequencies and intensities.

= directional hearing — the ability to localize sound direction at the frequencies under
consideration.

= auditory masking — the ability or inability to distinguish target sounds from ambient

noise.

= motivation — the psychological state of the animal may influence whether the sound is
detected, and whether the animal reacts.

» individual variation — the variation in hearing sensitivity between individuals.

Following are summaries of the above items; each of these topicsis described in depth in appendix C.

Absolute hearing threshold — Odontocetes (toothed whales) in Glacier Bay and Dundas Bay (these
include the killer whale, harbor porpoise, and Dall’ s porpoise) generally have very acute hearing at
the middle frequencies, with lower sensitivity at low and high frequencies. The best frequencies for
seven species of odontocetes range from approximately 8 to 90 kilohertz (Richardson et al. 1995).
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Pinnipeds in the Phocidea family (fur seals, which include the harbor seal found in Glacier Bay and
Dundas Bay) generally hear from 1 kilohertz to between 30 and 50 kilohertz, with thresholds between
60 and 85 dB re 1 pPa (Richardson et al. 1995). Sensitivity for most phocids remains good until
approximately 60 kilohertz, after which sensitivity is poor (Richardson et al. 1995).

Underwater sensitivity at the high- and low-frequency ends for pinnipeds in the Otariidae family
(which includes the Steller sealion found in Glacier Bay and Dundas Bay) is generally lower than
that for phocids, but there is little difference in the middle frequencies (Richardson et al. 1995). The
high-frequency limit for most otariids appears to be approximately 36 to 40 kilohertz (Schusterman
1981), and sensitivity in the 100-hertz to 1-kilohertz range appears to be lower than that for phocids.

Pinnipeds respond to airborne sounds as well as underwater sounds. Otariids apparently are more
sensitive to airborne sounds and appear to detect higher-frequency airborne sounds more than
phocids. The high-frequency limit of airborne sounds for otariids is similar to the underwater limit of
36 to 40 kilohertz, whereas for phocids, the upper limit appears to be around 20 kilohertz,
considerably lower than the 60-kilohertz limit under water. Sensitivity to airborne sounds for otariids
and phocids deteriorates as the frequency goes below 2 kilohertz.

Mysticetes (baleen whales) include the humpback and minke whales found in Glacier Bay and
Dundas Bay. It is not known how well baleen whales use low-frequency sound, but the anatomy of
their auditory organs suggests that they may have good low-frequency hearing.

Frequency and intensity discrimination — The ability to differentiate between two signals of different
frequency and intensity isimportant in detecting sound signals amidst background noise. This ability
is aso important for detecting calls from the same species, prey, and predators. Odontocetes (toothed
whales) apparently have very good frequency discrimination and may be able to detect intensity
differences as small as 0.35 to 2 decibels (Johnson 1971). No information is available for mysticetes
(baleen whales). There islittle data regarding the ability of pinnipeds to detect differencesin
intensity, but it is believed that pinnipeds have less precise frequency discrimination than
odontocetes.

Directional hearing — The ability to localize sounds may be important for interactions among social
marine mammals, and for prey detection by echolocation or passive signal detection. In mysticetes,
the auditory organs are isolated from the skull, enhancing the ability to localize sound. Thereis some
indirect evidence that baleen whales have the ability to localize sounds at frequencies of afew
hundreds to tens of hertz (Richardson et a. 1995). Baleen whales sometimes orient and swim toward
distant calling from others of their species (Watkins 1981; Tyack and Whitehead 1983), or swim
directly away from predator calls (Mame et al. 1983) or industrial noise (Richardson et al. 1995).

Odontocetes also have very good ability to localize sound, as might be expected based on knowledge
of their echolocation abilities.

Pinnipeds' auditory structures are fused to the skull, which suggests a reduced ability to localize
underwater sounds. Accordingly, pinnipeds have less precise abilities to |ocalize sounds than
odontocetes, but pinnipeds have other adaptations for hearing in-air and underwater sounds.

Auditory masking — Normal background noise (natural and human-made) may mask other sounds,
interfering with the ability of an animal to detect a sound signal. In general, the masking effect of
background noise is reduced if the noise either comes from a direction other than that of the target or
isomnidirectional (Richardson et al. 1995).

In general, marine mammals that localize sounds reduce the effect of masking through directional
hearing. That is, masking is not as severe for important sounds that come from directions different
from those of the noise. In order to reduce masking, marine mammals may shift the frequency of their
callsfrom a*“noisy” frequency band to one with less ambient noise (Lesage et al. 1999), increase the
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length of calls (Miller et al. 2000), change the duration of elementsin calls (Norris 1999), or increase
the number of specific calls (Lesage et a. 1999) or elements within calls (Serrano and Terhune 2001).

Motivation and individual variation — In addition to the physical factors that influence marine
mammal hearing, individua variation in hearing abilities and differences in motivation will influence
the effects of sound on marine mammals. Reactions of marine mammals to sounds vary considerably.
For example, some humpbacks show little or no reaction to vessels within distances at which other
humpbacks have shown obvious reactions. Krieger and Wing (1984, 1986) observed that humpbacks
arelesslikely to react to vessels while actively feeding than when resting or engaging in other
activities. Small humpback pods, or pods with calves, were more likely to react to vessels than were
larger pods or pods without calves (Bauer et a. 1993). Thus, the motivation (behavioral state, whether
sound is perceived as athreat) will affect how or whether marine mammals will react to sound,
regardless of the species involved.

3-25



3.3.1 Threatened and Endangered Species

3-26



3.3.2 MARINE MAMMALS



3.3.2 Marine Mammals

3.32 MarineMammals

This subsection describes those marine mammals that inhabit the park seasonally or year-round other
than the two marine mammals listed as threatened or endangered: the humpback whale and Steller sea
lion (see subsection 3.3.1). Each marine mammal species identified in table 3-3 is described in the
following subsections, including information about its status in the park and its range, abundance, and
natural history. Sightings of each species made during the USGS predator surveys are shown in figure
3-5.

TABLE 3-3: MARINE MAMMAL SPECIES, OTHER THAN THREATENED
AND ENDANGERED SPECIES, KNOWN TO INHABIT THE WATERS OF
GLACIER BAY NATIONAL PARK AND PRESERVE

Common Name Scientific Name

Cetaceans (Whales and Dolphins)

Minke Whale Balaenoptera acutorostrata
Harbor Porpoise Phocoena phocoena

Dall's Porpoise Phocoenoides dalli

Killer Whale Orcinus orca

Pinnipeds (Sea Lions and Seals)
Harbor Seal Phoca vitulina richardsi

Marine Fissipeds

Sea Otter Enhydra lutris

Minke Whale (Balaenoptera acutorostrata). Minke whales are small baleen whales (up to 31 feet
[9.5 meters] long in the North Pacific) that inhabit al oceans of the world from the high latitudes to
near the equator (Leatherwood et al. 1982). Two minke whale stocks are recognized in U.S. waters —
the Alaskan stock and the California/lOregon/Washington stock (Angliss et al. 2001a). No population
estimates exist for the Pacific population as awhole or for the Alaskan stock; however, an estimate of
936 minke whales was made for the central Bering Sea during July through August 1999 (Angliss et
al. 20014). It is not known whether the minke whales in Southeast Alaska are from the Alaskan stock
or California/Oregon/Washington stock.

Females in the North Pacific reach sexual maturity at approximately 24 feet (7.3 meters) in length;
mal es reach sexual maturity between 21 and 23 feet (6.4 and 7 meters; Horwood 1990). The timing of
conception and birthing in minke whalesin the North Pacific is not precisely known. There appear to
be two peaks of conception — February through March and August through September (Horwood
1990). Gestation time is estimated to be 10 months (Best 1982), resulting in birthing peaks from
December through January and June through July (Horwood 1990).

There are several studies of minke whale feeding from the North Pacific and none of quantitative
significance from the eastern North Pacific (Horwood 1990). Stomach contents of minke whales
taken in the Japanese Minke fishery indicate that minke whales feed on a variety of fishes and
invertebrates (Tamura and Fujise 2000). Minke whales killed in the northwest Pacific fed mainly on
Japanese anchovy, Pacific saury, and walleye pollock (Tamuraand Fujise 2000). Krill (euphausids
and copepods) also made up alarge part of the stomach contents in some areas (Tamura and Fujise
2000).

In Glacier Bay, minke whale sightings of between five and eight individuals annually were reported
between 1996 and 1999 (Gabriele and Lewis 2000). Sightings were concentrated in Sitakaday
Narrows and in central Icy Strait. One minke whale was sighted north of Strawberry Island, and there
are anecdotal reports of minke whales in the upper West Arm (Gabriele and Lewis 2000).
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Because baleen whales, including the minke whale, have rarely been held in captivity, sounds created
by baleen whales have generally been recorded in the wild. Most baleen whale sounds are dominated
by low frequencies, generally below 1 kilohertz, athough afew recordings of clicks with dominant
frequencies from 16 to 25 kilohertz have been recorded near minke, fin, and blue whales (Beamish
and Mitchell 1973; Thompson et al. 1979; Beamish 1979). However, these high-frequency sounds are
thought to have been either from odontocetes in the area or from recording artifacts (Richardson et al.
1995).

Harbor Porpoise (Phocoena phocoena). Harbor porpoises in the eastern North Pacific range from
Point Barrow, Alaska, to Point Conception, California, inhabiting shallow coastal waters (Rice 1998;
Anglisset a. 2001a). Angliss et al. (2001a) estimated that there are approximately 43,000 harbor
porpoises in Alaskan waters divided into three recognized stocks, although it is difficult to determine
the true stock structure of harbor porpoise populations in the eastern North Pacific (NMFS 2000a).
Dahlheim et al. (2000) estimated that up to 35,500 harbor porpoises inhabit Alaskan waters, based on
aeria surveys conducted between 1991 and 1993. The Southeast Alaska stock inhabits waters from
the northern border of British Columbiato Cape Suckling, Alaska; the Gulf of Alaska stock occurs
from Cape Suckling to Unimak Pass; and the Bering Sea stock occurs from the Aleutian 1slands and
al waters north of Unimak Pass. Individuals from the Southeast Alaska and Gulf of Alaska stocks,
with population estimates of 10,508 and 21,451, respectively, may enter Glacier Bay or Dundas Bay.

Harbor porpoises appear to reproduce annually (Read and Hohn 1995) or biannually (Hohn and
Brownell 1990). Reproduction is thought to be strictly seasonal, with parturition, ovulation, and
conception occurring in the spring or summer (Read and Hohn 1995). This species seems to be
shorter-lived than most odontocetes (toothed whales), because most of the individuals for which age
data have been recorded in various locations have been less than 10 years old. Locations have
included the Gulf of Maine (Read and Hohn 1995), the Bay of Fundy (Read and Gaskin 1990),
Cdifornia (Hohn and Brownell 1990), the United Kingdom (Lockyer and Walton 1994), and
Greenland (Kinze et a. 1990). An abandoned harbor porpoise calf, estimated to be 2 days old, was
found in Glacier Bay in July 1993 (Matthews 1993b). The age of the calf indicated to scientists that
the calf may have been born in the park.

Harbor porpoises are known to feed on a multitude of fishes, including herring, hake, lantern fish,
capelin, and various species of cephalopods (Palka et al. 1996). A report of opportunistic sightings of
harbor porpoisesin the park (Gabriele and Lewis 2000) suggests that harbor porpoise numbers within
the park may be declining. Gabriele and Lewis (2000) reported that harbor porpoises were distributed
throughout lower to mid-Glacier Bay and Icy Strait, most often in waters less than 230 feet (70
meters) deep, but were also seen in waters more than 328 feet (100 meters) deep (see figure 3-5).

Harbor porpoises are odontocetes, as are Dall’ s porpoises and the killer whales (discussed in the
following subsections), all of which are found in or near the park. Odontocetes produce three broad
types of sounds — tonal whistles; short-duration pulsed sounds; and less distinct pulsed sounds such
as cries, grunts, and barks. Odontocetes that produce whistles tend to be social, gathering in large
groups of up to thousands of individuals, while non-whistling odontocetes tend to be non-social or
gather in small groups of afew individuals (Tyack 1986; Herman and Tavolga 1980).

Most odontocetes' whistles have most of their energy below 20 kilohertz and can vary greatly in
frequency structure. Some odontocetes may use special, unique whistles as “signature calls’ that may
carry some information about the sender. Whistles also may serve to coordinate activity, such as
feeding in large, dispersed groups (Norris and Dohl 1980; Wiirsig and Wiirsig 1980). Clicks and
pulsed sounds are typically short bursts of sound (50 to 200 microsecondsin length) that can rangein
frequency from 0.1 to 200 kilohertz (Watkins 1980; Santoro et a. 1989). Clicks have been
demonstrated to be used for echolocation in several species of odontocetes, and numerous other
species produce echol ocation-type sounds, although they have not been proven to echol ocate.
Echolocating odontocetes produce forward-directional, pulsed sounds of high frequency (12 to 150
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kilohertz), short duration (50 to 200 microseconds), and high intensity (up to 220 to 230 decibels
standardized at 1 micropascal at 1 meter).

Dall’ s Por poise (Phocoenoides dalli). Dall’ s porpoises inhabit deep waters over the continental shelf
and the oceanic basin in the North Pacific Ocean (Rice 1998; Angliss et al. 2001a). The Alaskan
population of Dall’s porpoise is managed as a single stock ranging from Southeast Alaska to the
northern Bering Sea, and is estimated to be 83,400 with a minimum population size of 76,874
(Angliss et a. 2001a). The only gapsin distribution in Alaskan waters are in the upper Cook Inlet and
the shallow waters of the eastern Bering Sea (Angliss et a. 2001a). Throughout their range, Dall’s
porpoises are present in al months of the year (Angliss et al. 2001a). Dall’ s porpoises were seen in
Icy Strait six times between 1994 and 1999, but never in Glacier Bay (Gabriele and Lewis 2000).

Very little information about reproduction of Dall’ s porpoise in the eastern North Pacific is available;
most information comes from animals taken in small whale fisheries in the western Pacific. Dall’s
porpoises are assumed to calve yearly (Jefferson 1989; Ferrero and Walker 1999), with a summer
calving peak from June through August, and perhaps a smaller peak in March (Jefferson 1989).
Ferrero and Walker (1999) estimated the peak of calving for Dall’ s porpoises in the central North
Pacific to bein July. Females reach sexual maturity when they are approximately 68 inches (172
centimeters) long and between 3.8 and 4.4 years; males reach sexual maturity at 71 inches (180
centimeters) and 4.5 to 5 years (Ferrero and Walker 1999). Males and females reach physical maturity
a 7.2 years (Ferrero and Walker 1999).

A variety of prey items has been recorded for Dall’ s porpoises. In the nearshore waters of
Washington, British Columbia, and the Gulf of Alaska, Dall’ s porpoises fed heavily on capelin,
Pacific herring, and cephalopods. In the southern Sea of Okhotsk, north of Japan, Dall’ s porpoises
have been found to feed on Japanese pilchard, walleye pollock, and the Berryteuthis squids (Walker
1996).

Killer Whale (Orcinus orca). Killer whales inhabit al oceans and contiguous seas from the Arctic to
the Antarctic, though they are generally more abundant near shore and toward the poles of both
hemispheres (Rice 1998). The total number of killer whales estimated to inhabit Southeast Alaskan
watersis 318 (99 resident, 219 transient).

Killer whales in Southeast Alaska can be divided behaviorally and ecologically into three types:
residents, transients, and offshore (Bigg et al. 1990; Ford et al. 1994; Black et a. 1997; Dahlheim et
a. 1997). Resident-type killer whales usually feed on fish (Olesiuk et al. 1990), travel in pods of 10 to
50 individuals (identified by biologists using a system of letters and numbers), vocalize more, and
have smaller home ranges than transient killer whales. Two resident pods (identified as“AF" and
“AG") are known to frequent the Glacier Bay / Icy Strait area (see figure 3-5). These pods contain 42
whales and 24 whales, respectively (Dahlheim et al. 1997). Two other pods (AP: 30 whales
[September 1989], and AZ: 23 whales[May 1994]) have been seen oncein the Icy Strait area
(Dahlheim et al. 1997). Several transient pods and assemblages are known to travel through Southeast
Alaska and may enter Glacier Bay (Dahlheim et a. 1997). Transient killer whales mainly feed on
marine mammals, including seals, sealions, and other whales; travel in smaller pods of one to 15
individuals;, and are rarely seen in association with resident whales (Olesiuk et a. 1990). Offshore
killer whales appear to be rare in Alaskan waters (Dahlheim et al. 1997), and little is known about this
type, athough they appear to be more closely related genetically, morphologically, behavioraly, and
vocally to the resident-type than transient-type killer whales (Black et al. 1997; Hoelzel et al. 1998).

Female killer whales reach sexual maturity when they are 15 to 16 feet (4.6 to 4.9 meters) long, or
about 15 years of age (Olesiuk et al. 1990). Female killer whales are thought to reach reproductive
senescence at about 40 years; i.e., the femaleis beyond her reproductive age. Males appear to reach
sexual maturity between 15 and 21 years of age, and reach maximum size at about 21 years (Olesiuk
et a. 1990). Femalestypically give birth to asingle calf every two to 12 years, with amean of 5.3
years (Oliseuk et a. 1990). Twins are rare; Oliseuk et al. (1990) estimate the twinning rate to be
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1.5%. The fecundity rate (the proportion of females that produce viable calves each year) for the
British Columbia population was estimated to be 0.224 (Olesiuk et al. 1990). The calving period has
been determined from stranded newborns, observations of births, and records of fetuses in whaling
data. In Prince William Sound, most new calves are seen in spring, but a birth was observed in July,
and a newborn was stranded near Homer, Alaska, in January (Matkin and Saulitis 1994).

Harbor Seal (Phoca vitulina richardsi). Harbor seals range from Baja California; north along the
western coasts of the U.S., British Columbia, and Southeast Alaska; west through the Gulf of Alaska
and the Aleutian Islands; and in the Bering Sea north to Cape Newenham and the Pribilof 1slands.
Angliss et a. (2001a) identified three stocks in Alaska: the Southeast Alaska stock, Gulf of Alaska
stock, and Bering Sea stock. More recent genetic evidence was noted, however, indicating a need to
reassess these boundaries. Angliss et al. (2001a) estimated 35,226 individuals in the Southeast Alaska
stock (from the Alaska/Canada border to Cape Suckling). Trend estimates for Sitka, Ketchikan, and
Glacier Bay indicate that the Southeast Alaska stock had been increasing since at least 1983 (Small et
a. 1997); however, from 1992 through 1998, overall harbor seal abundance in Glacier Bay declined
between 34% and 50% (Mathews and Pendleton 2001).

Harbor sealsinhabit estuarine and coastal waters, hauling out on rocks, reefs, beaches, and glacial ice
flows (see figure 3-5). They are generally non-migratory, but move locally with the tides, weather,
season, and food availability, and to find suitable habitat for reproduction (Scheffer and Slipp 1944;
Fisher 1952; Bigg 1969; Bigg 19814). Juvenile harbor seals can travel significant distances (326 miles
[525 kilometers]) to forage or disperse, whereas adults were found within 118 miles (190 kilometers)
of the tagging location in Prince William Sound (Lowry et al. 2001). The smaller home range used by
adultsin the Sound is suggestive of astrong level of site fidelity (Lowry et a. 2001; Pitcher and
Calkins 1979; Pitcher and McAllister 1981). The level of site fidelity that may apply to the Southeast
Alaska stock and the interchange between seals using haul-outs within Southeast Alaska and Glacier
Bay are unknown.

Femal e harbor seals give birth to a single pup while hauled out on shore or on glacial ice flows. The
mother and pup remain together until weaning occurs at 3 to 6 weeks (Bishop 1967; Bigg 1969).
Little is known about breeding behavior in harbor seals. When molting, seals spend most of the time
hauled out on shore, glacial ice, or other substrates.

Harbor seals consume awide variety of fishes, cephalopods, and crustaceans in estuarine and marine
waters (Sease 1992). Pitcher (1980) reported that harbor seals feed on numerous fish species from a
variety of families, including Gadidae (cods), Clupeidae (herring), Cottidae (sculpin), Pleuronectidae
(righteye flounders), Salmonidae (salmon and trout), and Osmeridae (smelt).

In astudy of harbor seal scat and stomach samples, Jemison (2001) reported differences in harbor sedl
diets from different locations in Alaska. The most frequently occurring prey species identified from
scat in Southeast Alaska were walleye pollock (Theragra chalcogramma) and arrowtooth flounder
(Atheresthes stomias). In the Kodiak Archipelago, the most frequently occurring prey species were
Irish lord (Hemilepidotus) and sand lance (Ammodytes hexapterus). In the Bering Sea, sand lance,
rock sole (Lepidopsetta), various flounder species (family Pleuronectidae), sculpin (family Cottidae),
yellowfin sole (Pleuronectes asper), rainbow smelt (Osmerus mordax), and tomcod (Microgadus
proximus) were the most commonly occurring prey identified in scat samples. Prey items from
stomach samples collected in Southeast Alaska and Prince William Sound were similar; the most
commonly occurring prey were herring, cephalopods, and pollock.

Harbor seals spend considerable time hauled out on land, although much social behavior occurs under
water aswell. Males produce repeated call trains of low-frequency (less than 4 kilohertz) underwater
pulses, including roars, grunts, and creaks (Hanggi and Schusterman 1994). Calls from pups are
individually distinct and broadcast simultaneously in air and under water when the pup’s head isin
the air. Females use their pups’ callsin air and under water to recognize and maintain contact with
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their pups. Pup callsin air are centered around 350 hertz (Ralls et a. 1985), while underwater cals
are at higher frequencies (Richardson et al. 1995).

Sea Otters (Enhydra lutris). Before commercia exploitation, the worldwide population of sea otters
was estimated to number between 150,000 (Kenyon 1969) and 300,000 (Johnson 1982), and occupied
coastal areas from Hokkaido, Japan, around the North Pacific rim to central Baja California, Mexico
(Rotterman and Simon-Jackson 1988). Commercia exploitation reduced the total sea otter population
toaslow as 2,000 in 13 locations (Kenyon 1969). In 1911, sea otters received protection from the
North Pacific Fur Seal Convention and otter populations recovered quickly (Kenyon 1969). More
than 90% of the worldwide sea otter population now livesin Alaskan waters (Rotterman and Simon-
Jackson 1988). There are an estimated 54,523 sea otters in three stocks in Alaskan waters: the
southwestern stock with 23,967, the southcentral stock with 21,749, and the southeastern stock with
8,807 (U.S. Fish and Wildlife Service [USFWS] 20023).

Sea otters were reintroduced into Southeast Alaska between 1965 and 1969, when 412 otters were
transplanted from Amchitka Island and Prince William Sound, including 25 that were moved to Cape
Spencer in the park and preserve. Otters were not reported in Glacier Bay until 1993 (Gabriele and
Lewis 2000). Between 1995 and 2000, the number of otter sightingsin Glacier Bay increased from
fiveto 554 annually (Bodkin et al. 2001). The increase in the Glacier Bay population is far greater
than the maximum growth rate expected for sea otters, and probably results from reproduction of
femalesin the Bay coupled with immigration of adults and juveniles from outside the Bay.
Concentrations of sea otters within Glacier Bay occur in the vicinity of Sita Reef and Boulder Island,
and between Point Carolus and Rush Point (see figure 3-5; Bodkin et al. 2001).

Sea otters usually give birth at 4 years of age; thereafter, 85% to 90% of females pup annually, and
their reproductive cycleis approximately 12 months (Jameson and Johnson 1993). It is predicted that
the otter population in Glacier Bay likely will continue to increase, and that the increasing otter
population may have profound effects on the benthic community structure and function of the Glacier
Bay ecosystem.

Sea otters generally occur in shallow (less than 115 feet [35 meters]), nearshore watersin areas with
sandy or rocky bottoms, where they feed on awide variety of sessile and slow-moving benthic
invertebrates (Rotterman and Simon-Jackson 1988). Foraging studies in Glacier Bay indicate that sea
otter diets consist of 40% clams, 21% urchins, 18% mussels, 4% crabs, and 17% other and
unidentified food items (Bodkin et a. 2001).

Sea otters spend much of their time in water, but underwater sounds have not been studied. Airborne
sounds of adult sea otters include whines, whistles, growls, cooing, chuckles, snarls, and screams
(Kenyon 1981). Otters may also produce sounds by vigorously kicking and splashing while at the
water’ s surface (Calkins and Lent 1975). Calls between mothers and pups appear to be important for
maintaining contact (Sandegren et al. 1973). Most of the energy in mother and pup callsis between 3
and 5 kilohertz.
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3.3.3 MarineBirdsand Raptors
This subsection describes the bird community of Glacier Bay and Dundas Bay, which istypical of
Southeast Alaska. Following are the common marine-oriented bird groups:

= |oons and grebes.

» shearwaters and storm-petrels.

= cormorants, jaegers, gulls, and terns.

= acids (murres, guillemots, murrelets, and puffins).

= waterfowl.

» hawks and eagles (raptors).

= shorebirds.
=  herons.
= kingfishers.

=  crowsand ravens.

Common and scientific namesin this environmental impact statement follow the conventions of the
American Ornithologists' Union (AOU 1998, 2000).

Marine birds are birds that spend most or all of their life near and in marine areas and are the most
common type of bird in the planning area. Of these, the most important in terms of sensitivity to
vessdl traffic are colonial nesting seabirds, molting waterfowl, murrelets, raptors, shorebirds, and
seaducks.

Murrelets, scoters, and glaucous-winged gulls are very common year-round. In summer, these are
joined by large numbers of black-legged kittiwakes, and in winter, by large numbers of goldeneyes,
mergansers, and murres (Conant et al. 1988; Piatt et al. 1991; Agler et al. 1995; USFWS 1996).

Theterrestrial avifauna comprises inhabitants of the large coastal rain forest that stretches from the
Pacific Northwest to Kodiak Island, Alaska, and includes such characteristic species as blue grouse,
rufous hummingbird, and hermit thrush.

None of the bird species found within the park are listed as threatened or endangered under the
Endangered Species Act of 1973 (USFWS, Brockman, pers. com., May 29, 2002). One breeding
species (Kittlitz’'s murrelet) is being considered for protection under this act. The marbled murrelet is
listed (since 1992) as a threatened species in California, Oregon, Washington, and British Columbia.

Colonial Nesting Seabirds. Sixty-six seabird colonies are located within Glacier and Dundas Bays
(seefigure 3-6). Colonies of more than 500 birds are found on South Marble Island and at Margerie
Glacier. Colonies of 100 to 499 birds are located throughout Glacier Bay and are found in Hugh
Miller Inlet, on Eider Island, on Flapjack Island, and on Gloomy Knob. The remaining colonies are
small and scattered around the coastlines of Glacier Bay and Dundas Bay. The most abundant
breeding colonia birdsin the planning area are black-legged kittiwakes (more than 4,500 birds),
glaucous-winged gulls (more than 2,200 birds), and pigeon guillemots (1,000 birds; see table 3-4).
Other species of substantial numbers within Glacier Bay and Dundas Bay include pelagic cormorant,
mew gull, arctic tern, and tufted puffin.
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TABLE 3-4: COLONIAL NESTING BIRDS BREEDING IN
GLACIER BAY AND DUNDAS BAY

Species Estimated number of birds

Pelagic Cormorant 142

Parasitic Jaeger present

Mew Gull "hundreds"

Herring Gull 20

Glaucous-Winged Gull 2,223

Black-Legged Kittiwake 4,600-4,800

Arctic Tern "hundreds"

Common Murre 30

Pigeon Guillemot 1,000

Tufted Puffin 110

Horned Puffin 28

Sources: NPS 1995a; USFWS 2002c; NPS, Kralovec, electronic mail, July
30, 2002.

Murrelets. Glacier and Dundas Bays support one of the highest populations, if not the highest, of
Kittlitz's murrelets worldwide (van Vliet 1993; Day et al. 1999); however, populations have declined
in the park and elsewhere (USGS, Drew, pers. com., May 10, 2002). The U.S. Fish and Wildlife
Serviceis considering listing the Kittlitz’s murrel et as threatened under the Endangered Species Act.

Kittlitz's and marbled murrelets nest in the planning area. Both are small, brownish or grayish
seabirds. Nesting numbers are not known for either species, but are likely in the order of afew
thousand (less than 5,000) of Kittlitz’s murrelets and several thousand (more than 5,000) of marbled
murrelets (Piatt et al. 1991).

Kittlitz’s murrelets are unique in that they specialize in foraging near glaciers, glacial ice, and turbid
glacial water (Day and Nigro 2000; Day et al. in review), resulting in avery limited distribution (Day
et al. 1999). Because this species depends on glacial ice and is representative of this unique ecological
system, it is akey park resource.

During summer, Kittlitz's and marbled murrelets forage in scattered locations within Glacier Bay and
Dundas Bay, with concentrations occurring in the Beardslee Entrance / Sitakaday Narrows area; Berg
Bay; Geikie Inlet; the Hugh Miller / Scidmore Inlet complex; Rendu Inlet; Muir Inlet, in general;
Wachusett Inlet; the northeastern part of the main body of Glacier Bay; and outer Dundas Bay (see
figure 3-7).

Raptors. Five species of marine-oriented raptors have been recorded within Glacier Bay and Dundas
Bay: osprey, bald eagle, sharp-shinned hawk, northern goshawk, and peregrine falcon. The osprey,
bald eagle, and peregrine falcon feed on fishes and birds and mammals that feed on marine life or live
along the coast. The sharp-shinned hawk and northern goshawk feed only on birds that may occur
along the coast. Osprey arerarely sighted in Glacier Bay or Dundas Bay and therefore are not
addressed further in this document.

Of these species, bald eagles are of particular interest because they feed and nest along shorelines and
are probably the most marine-oriented of the five species of raptors. Little information regarding the
estimated population size of bald eagles within Glacier Bay or Dundas Bay is available. Cain (1982,
cited in Kralovec 19944a) counted 439 eagles and located 197 nestsin Glacier Bay (the exact area
surveyed was not discussed by Kralovec). The most recent estimate is 291 nests, not all active, in
Glacier Bay (NPS, Kralovec, electronic mail, July 30, 2002).
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Within Glacier Bay, bald eagles nest primarily in deciduous trees (73%), secondarily in conifers
(23%), and little in snags (4%; Kralovec 1994a). Figure 3-8 illustrates the locations of known bald
eagle nest sitesin Glacier Bay.

Shor ebirds. Shorebirds are of interest because they feed and nest along the coast or in nearby coastal
marshes; in most cases, they are obligate users of the shoreline. Of the approximately 35 species of
shorebirds recorded in Glacier Bay and Dundas Bay, nine have been recorded as breeding or
suspected of breeding (Paige 1986). The breeding species are from three species groups: plovers
(semipalmated plover and possibly killdeer), oystercatchers (black oystercatcher), and scolopacid
shorebirds (greater and lesser yellowlegs and solitary, spotted, and least sandpipers).

Of the nine breeding species found within the park, the black oystercatcher is probably the most
unique. Thisbird islarge, distinctive (black with abright red clothespin-shaped bill), and noisy, and
isan easily spotted shorebird along the coast of Alaska. The estimated popul ation of black
oystercatchers within Glacier Bay and Dundas Bay is 270 (USFWS 2002). Large numbers of black
oystercatchers also concentrate in the park during late summer (August and September) to stage
during fall migration (van Vliet 2002).

Little is known about post-breeding concentrations of black oystercatchersin Glacier Bay and Dundas
Bay. Wik (1967) counted 124 oystercatchersin Geikie Inlet in late August 1967. In the 1990s, van
Vliet (2002) counted 300 to 600 oystercatchersin Geikie Inlet in late summer and suggested that this
may be the world's largest concentration of this species.

Seaducks. Seaducks are diving ducks that spend most of their lives at sea, with some even nesting
along the coast and raising their young on salt water. Of the 13 species of seaducks recorded in
Glacier and Dundas Bays, six are thought to breed in the area (Paige 1986). This group includes
harlequin duck, Barrow’ s goldeneye, and common and red-breasted mergansers. All raise their young
on salt water. The most common breeding species seen on salt water in Glacier Bay and Dundas Bay
are harlequin duck, Barrow’ s goldeneye, and common merganser. Nearly one-half of the seaducksin
Glacier Bay in the summer are white-winged and surf scoters, athough they do not breed in the Bay
(USGS, Bodkin, pers. com., May 10, 2002).

Molting Waterfowl. Waterfowl, including seaducks, use Glacier and Dundas Bays' protected coves
for molting and resting during mid- to late summer (June through September; Duncan and Climo
1991; USGS, Bodkin, pers. com., May 10, 2002). The molt is atime of great energetic stress on
waterfowl. Molting occurs after birds have successfully reared their young, and involves the shedding
and regrowth of feathers, including the major flight feathers. Molting imposes high energetic costs
because all of the body feathers are replaced at once, and most waterfow! fatten before beginning the
molt. Molting birds are extremely sensitive and easily disturbed (Welty 1975; Bellrose 1976).

In Glacier and Dundas Bays, the main molting species include Canada goose, harlequin duck, long-
tailed duck, white-winged and surf scoters, Barrow' s goldeneye, and common and red-breasted
mergansers (Climo and Duncan 1991; Duncan and Climo 1991; NPS 1995a; USGS 2002a). The total
population of molting seaducks in the summer is 22,000 to 23,000, including surf and white-winged
scoters (7,000 birds, respectively), common mergansers (4,200 birds) and harlequin ducks (1,200
birds; USGS, Bodkin, pers. com., May 10, 2002). These species concentrate particularly in the areas
of Adams Inlet, Wachusett Inlet, central and lower Muir Inlet, the Hugh Miller / Scidmore Inlet
complex, Tidal Inlet, Berg Bay, the Beardslee Islands, and Rendu Inlet (see figure 3-9; Climo and
Duncan 1991; Duncan and Climo 1991; USGS 2002c; USGS, Bodkin, pers. com., May 10, 2002;
USGS, Drew, pers. com., May 10, 2002; USGS, Litzow, pers. com., May 10, 2002).
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3.34 MarineFishes

This subsection describes marine fishes that occur in Glacier and Dundas Bays, with separate
discussions for pelagic and demersal fish. These discussionsinclude lists of the fish speciesfound in
Glacier and Dundas Bays and detailed descriptions of the most abundant species. A description of the
various salmon species that occur in Glacier and Dundas Bays follows these discussions.

Relatively little baseline data exist for the status and distribution of marine fishesin Glacier and
Dundas Bays. Fish found by Lenz et a. 2001 in Glacier Bay National Park and Preserve arelisted in
table 3-5.

TABLE 3-5: FIsH FOUND IN GLACIER BAY
NATIONAL PARK AND PRESERVE

Common Name
Pacific Hagfish
Salmon Shark
Pacific Sleeper Shark
Roughtail Skate

Big Skate

Longnose Skate
Starry Skate
Wolf-Eel

Pacific Herring
Capelin

Eulachon

Pink Salmon

Chum Salmon
Chinook Salmon
Coho Salmon
Sockeye Salmon
Steelhead/Rainbow Trout
Cutthroat Trout

Dolly Varden
Atlantic Salmon
Pacific Cod

Walleye Pollack
Rougheye Rockfish
Pacific Ocean Perch’
Redbanded Rockfish
Shortraker Rockfish
Silvergray Rockfish
Dusky Rockfish
Yellowtail Rockfish
Shortbelly Rockfish
Quillback Rockfish
Black Rockfish
China Rockfish
Tiger Rockfish
Yelloweye Rockfish
Harlequin Rockfish
Silverspotted Sculpin
Coastrange Sculpin
Spinyhead Sculpin
Buffalo Sculpin

Red Irish Lord
Brown Irish Lord
Bigmouth Sculpin
Shaggy Sea Raven
Northern Sculpin
Pacific Staghorn Sculpin

Scientific Name

Eptatretus stouti
Lamna ditropis
Somniosus pacificus
Bathyraja trachura

Raja binoculata

Raja rhina

Raja stellulata
Anarrhichthys ocellatus
Clupea pallasii

Mallotus villosus
Thaleichthys pacificus
Oncorhynchus gorbuscha
Oncorhynchus keta
Oncorhynchus tshawytscha
Oncorhynchus kisutch
Oncorhynchus nerka
Oncorhynchus mykiss
Oncorhynchus clarki
Salvelinus malma
Salmo salar

Gadus macrocephalus
Theragra chalcogramma
Sebastes aleutianus
Sebastes alutus
Sebastes babcocki
Sebastes borealis
Sebastes brevispinis
Sebastes ciliatus
Sebastes flavidus
Sebastes jordani
Sebastes maliger
Sebastes melanops
Sebastes nebulosus
Sebastes nigrocinctus
Sebastes ruberrimus
Sebastes variegatus
Blepsias cirrhosus
Cottus aleuticus
Dasycottus setiger
Enophrys bison
Hemilepidotus hemilepidotus
Hemilepidotus spinosus
Hemitripterus bolini
Hemitripterus villosus
Icelinus borealis
Leptocottus armatus
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TABLE 3-5: FIsH FOUND IN GLACIER BAY
NATIONAL PARK AND PRESERVE

Common Name

Scientific Name

Great Sculpin

Sailfin Sculpin

Tidepool Sculpin
Tadpole Sculpin

Soft Sculpin

Smooth Lumpsucker
Pacific Spiny Lumpsucker
Kelp Greenling

Rock Greenling
Masked Greenling
Whitespotted Greenling
Lingcod

Sablefish
Alaskan/Threespine Stickleback
Pacific Saury

Searcher

Northern Ronquil
Pacific Pomfret

Jack Mackeral

Kelp Clingfish

Crescent Gunnel
Quillfish

Snake Prickleback
Pacific Sandfish
Prowfish

Northern Smoothtongue
Pacific Sand Lance
Northern Lampfish
Arrowtooth Flounder
Slender Sole

Petrale Sole

Flathead Sole

Pacific Halibut

Starry Flounder
Yellowfin Sole

Rock Sole

Myoxocephalus
polyacanthocephalus
Nautichthys oculofasciatus
Oligocottus maculosus
Psychrolutes paradoxus
Psychrolutes sigalutes
Aptocyclus ventricosus
Eumicrotremus orbis
Hexagrammos decagrammus
Hexagrammos lagocephalus
Hexagrammos octogrammus
Hexagrammos stelleri
Ophiodon elongatus
Anoplopoma fimbria
Gasterosteus aculeatus
Cololabis saira
Bathymaster signatus
Ronquilus jordani

Brama japonica

Trachurus symmetricus
Rimicola muscarum

Pholis laeta

Ptilichthys goodei
Lumpenus sagitta
Trichodon trichodon
Zaprora silenus
Leuroglossus schmidti
Ammodytes hexapterus
Stenobrachius leucopsarus
Atheresthes stomias
Eopsetta exilis

Eopsetta jordani
Hippoglossoides elassodon
Hippoglossus stenolepis
Platichthys stellatus
Plewonectes stellatus
Lepidosetta bilineata

TLenz et al. (2001) do not list this species as “present in park”; however, it does have

essential fish habitat in the park.

Source: Lenz et al. 2001.

Pelagic Species. Pelagic species live and feed in the open sea; they are associated with the surface or
middle depths of a body of water (FishBase 2003). Pelagic fishes include the salmon species during
their oceanic phase, as well as the various forage fishes and other mid-water and surface-dwelling
species. Thirty-one species were found in mid-water trawls, 12 of which previously had not been
documented for Glacier and Dundas Bays (Litzow et a. 2002). Pelagic species were often a dominant
group among the fish collected in beach seinesin the West and East Arms, and the lower and middle
portions of Glacier Bay (Robards et al. 2002). Samples from the lower Bay in June 1999 contained
mostly pink salmon (85%), with the rest made up of demersal fishes. The catchesin August 2000
contained only 20% pink salmon, with an additional 39% coming from herring and sand lance.
Samples from the middie Bay in June 1999 contained at least 91% pelagic species, while pelagic fish
in the August 2000 sampling comprised at |east 98% of the catch. Samples from the West and East
Armstypically contained greater percentages of demersal fishes mixed with the pelagic species, and
the samples from June and July 2000 also contained greater proportions of demersal fishesin all areas
sampled. An exception was the East Arm in August 2000, where 90% of the catch was pelagic
species, with sand lance predominating.
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Litzow et al. (2002) listed capelin, walleye pollock, Pacific herring, and northern lampfish
(stenobrachius leucopsarus) as the most common pelagic species caught in Glacier Bay, accounting
for 89% of the mid-water catches.

Capelin — Capelin has been reported as the most abundant species caught in mid-water trawlsin
Glacier and Dundas Bays (Litzow et al. 2002). Capdin, atype of smelt, has an elongated, slender
body, and is typically found from the surface to a depth of 655 feet (200 meters). Capelin migrate to
nearshore areas to spawn on sandy beaches. They appear to spawn in upper Glacier Bay, aslarge
numbers of young-of-year capelin were caught in these areas (Robards et al. 2002). Capelin are avery
important prey item for a broad range of fishes, marine mammals, and seabirds (Sturdevant 1999).

Walleye pollock — The walleye pollock also is a common species reported from mid-water trawlsin
Glacier and Dundas Bays (Litzow et al. 2002). The walleye pollock is a member of the cod family
(Gadidae). Although found in open water, pollock are also commonly reported from bottom trawls.
Walleye pollock also have been reported from beach seines in several park locations, with high
concentrations in upper Glacier Bay (Robards et al. 1999); however, they were seldom captured in
beach seinesin 1999 and 2000 by Robards et al. (2002). Most pollock netted by Robards et al. (1999)
were larval. Pollock feed on various crustaceans, herring, and sand lance. They are one of the most
important commercial speciesin the North Pacific Ocean and Bering Sea. Pollack are also an
important prey species of humpback whales.

Pacific herring — Pacific herring are fairly common species caught in mid-water trawls in Glacier
and Dundas Bays. Pacific herring is a schooling species found in coastal and offshore watersand is
important to commercia and subsistence fisheriesin Alaska and western Canada (Litzow et al. 2002).
Herring are seasonally abundant along the coast of Alaska. Adult Pacific herring have been reported
from beach seines at several locations along the shorelines in the middle region of Glacier Bay
(Robards et al. 1999). Herring spawn along the coastline in intertidal and shallow subtidal zones
(Mecklenburg et al. 2002) by depositing eggs on eelgrass, seaweed, rocks, pilings, or other substrates
(Clemens and Wilby 1961). The nearest known major spawning ground is at Auke Bay,
approximately 50 miles (80 kilometers) east of Glacier and Dundas Bays (O’ Clair and O’ Clair 1998).
The Alaska Department of Fish and Game (ADF&G) has not identified any locations within park
waters for herring spawning (O’ Clair and O’ Clair 1998). When abundant, they form an important part
of the diets of large predatory fishes and marine mammals, such as humpback whales.

Northern lampfish — Northern lampfish are members of the lanternfish family (Myctophidae).
Lampfish are equipped with photophores and other luminous tissue that can produce a variety of
colors and light patterns. They are of particular importance as forage fish because of avery high fat
content, which may be as high as 10 times the fat level of other forage fishes, such as capelin or sand
lance (Van Pelt et al. 1997, cited in Robards et a. 2002). Lampfish are typically found in deeper
water during the day and rise toward the surface at night. They occasionally are found in salmon
stomachs (Clemens and Wilby 1961). They may also be an important prey source to predatorsin
Glacier Bay because of unique oceanographic conditions (Robards et al. 2002). Apparently because

of either high turbidity or high productivity near some glacier faces, they are found in the near-surface
water column during the day, where they are more available to predation, especially by birds.

Other pelagic species — Other pelagic speciesin Glacier Bay and Dundas Bay include two additional
forage fishes. eulachon (Thal eichthys pacificus) and Pacific sand lance (Ammodytes hexapter us).
Eulachon are members of the smelt family, and enter large rivers to spawn in fresh water. They are
preyed upon by Chinook salmon, fur seals, and a variety of other marine vertebrate predators. The
Pacific sand lance feed on plankton and in turn are preyed upon by salmonids, lingcod, halibut, and
many other fish species (Clemens and Wilby 1961). They tend to live in clean sandy substrates,
coming out of the sand to feed. Sand lance were found throughout Glacier Bay, with the highest
concentrations in the middle region, followed by the upper region (Litzow et al. 2002).
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Demer sal Species. Demersal fishes are found lying on the bottom or living on or near the bottom and
feeding on benthic organisms (FishBase 2003). Most demersal fishes found in Glacier Bay and
Dundas Bay are members of the skates, cods, rockfishes, sculpins, and flatfishes. Most of these fish
lack a swim bladder, leaving them negatively buoyant.

Skates — Skates (family Rajidae) are demersal members of a group of vertebrates with a skeleton of
cartilage rather than bone, and have been found in Glacier and Dundas Bays (Lenz et a. 2002; Litzow
et a. 2002). The Rajidae is alarge skate family whose members inhabit marine waters nearly
worldwide, but are most common in cold temperate to tropical regions (Mecklenburg et a. 2002).
Skates live on the bottom in waters near shore to depths of more than 9,840 feet (3,000 meters). They
feed on benthic invertebrates and fishes. The longnose skate (Raja rhina) has been reported in Glacier
and Dundas Bays (Litzow et al. 2002). This speciesis usually found at depths from 180 to 1,150 feet
(55 to 350 meters) on muddy or sandy bottoms. They likely feed on clams and other large
invertebrates that may be found on soft substrates. The roughtail, big, and starry skates are found in
park waters, while the Aleutian, Bering, and Alaska skates are probably found in the park, but their
presence has not been confirmed (Lenz at al. 2002).

Cod — Members of the cod family found in the park include Pacific cod (Gadus macrocephalus) and
walleye pollock. The Pacific cod is a schooling species, typically found over sand or gravel bottoms
in 150 to 600 feet (46 to 183 meters) of water. They typically move to deep water for spawning in the
late fall and winter, then return in spring to shallower water for feeding. Common prey items include
crustaceans and fish. The walleye pollock is discussed in the pelagic fishes subsection because they
are often found in mid-water.

Rockfish — Rockfish are members of the family Scorpaenidae. Approximately 30 rockfish speciesin
the genus Sebastes inhabit Alaskan waters; they usually populate rocky areasin shallow to
moderately deep water, although some species may be found in silty and sandy areas (Mecklenburg et
a. 2002). They are afree-swimming species, but are often found close to substrate. Little is known of
the breeding habits of rockfishesin Glacier and Dundas Bays, but the presence of larger individuals
of some rockfish speciesin the Bays, and the fact that many species of rockfishes have internal
fertilization (Clemens and Wilby 1961) suggest that spawning may occur in the Bay. Four species of
rockfishes — rougheye (Sebastes aleutianus), vermilion (S miniatus), yelloweye (S. ruberrimus), and
quillback (S. maliger) rockfishes — have been identified in park waters (Litzow et al. 2002; Bishop et
al. 1995; NPS 19984). The rougheye rockfish is found in areas with gently sloping substrates and
boulders, and on seamounts. The vermilion rockfish is found on rocky reefs and seamounts, usually
deeper than 590 feet (180 meters; Mecklenburg et a. 2002). The yelloweye and quillback rockfish are
the most commonly reported rockfish from longline catchesin Glacier Bay and adjacent waters
(Bishop et al. 1995; NPS 1998a). Other species of rockfishes may also be found in Glacier and
Dundas Bays, but are likely to be more common in other areas of the park along the outer coast.
Large rockfish often prey upon smaller ones, and many rockfish species are sought after in
commercia and sport fisheriesin Southeast Alaska, but few are known to occur in Glacier Bay or
Dundas Bay.

Scul pins — Numerous species of sculpinsin several families have been reported for Glacier and
Dundas Bays (Litzow et a. 2002). Sculpins are found from shallow tidepools to waters of
considerable depth. Six species of sculpins were reported from bottom trawls in Glacier and Dundas
Bays during summer 2001 spinyhead sculpin (Dasycottus setiger), thorny sculpin (Icelus spiniger),
armorhead scul pin (Gymnocanthus galeatus), blackfin sculpin (Malacocottus kincaidi), northern
sculpin (Icelinus borcalis), and ribbed sculpin (Triglops pingelii; Litzow et al. 2002). Y ellow and
brown Irish lords (Hemilepidotus jordani and H. spinasus) were the most common scul pins caught in
longline surveys (Bishop et al. 1995).

Spinyhead sculpin are found on soft bottoms, usually at depths ranging from 165 to 985 feet (50 to
300 meters), although they also may be found in shallower and deeper waters (Mecklenburg et al.
2002). The northern and blackfin sculpin also are reported to be present, but are not common (Litzow
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et a. 2002). The remaining sculpin species reported by Litzow et al. (2002) for Glacier and Dundas
Bays arein the family Cottidae, the largest of the sculpin families. Lenz et a. (2002) list more than
50 species of cottids as either present or probably present in Glacier and Dundas Bays. The thorny
sculpin isfound at bottom depths of 30 to 770 meters, although more commonly from 150 to 350
meters. The armorhead sculpin is found on soft bottoms near shore to a depth of 580 meters, although
it is most common at depths between 50 and 165 meters (Mecklenburg et al. 2002). The ribbed
sculpin is found on sand, pebble, gravel, and rocky bottoms, most frequently at depths of 20 to 150
meters.

Flatfish — The flatfishesin Alaska are in two families: the small family Paralichthyidae, which
includes sand flounders (or sanddabs), and the larger Pleuronectidae (or righteye flounders), which
includes flounders, sole, and halibut. Flatfish have highly compressed bodies. Pacific halibut
(Hippoglossus stenolepis) is the only commercially important flatfish in Glacier Bay. Lenz et al.
(2002) list 20 species of flatfishes as present or probably present in Glacier and Dundas Bays. The
most common species reported in bottom trawls in Glacier and Dundas Bays were rex sole
(Glyptocephalus zachirus), flathead sole (Hippoglossoides elassodon), rock sole (Lepidopsetta
bilineata), slender sole (Lyopsetta exilis), and Dover sole (Microstomus pacificus; Litzow et al. 2002).

Because of its commercial value, the Pacific halibut is the most high-profile demersal fish speciesin
the park area. Halibut are found on avariety of bottom types. Bishop et a. (1995) reported a
significantly higher abundance of halibut on rock and sand substrates than other substrate typesin
Glacier Bay. Halibut range from shallow water to depths of 1,100 meters, although they are usually
found in depths shallower than 300 meters (Mecklenburg et a. 2002). Bishop et al. (1995) reported
that halibut in park waters occurred over the entire depth range of their sampling (0 to 325 meters)
and that length increased with increasing depth for fish caught from 0 to 250 meters, and decreased
thereafter. Y oung halibut feed mainly on small crustaceans, and as the fish mature, the diet changes to
awide variety of fish species (Hooge and Taggart 1996). Halibut also feed on crabs, clams, squid, and
other invertebrates (Clemens and Wilby 1961). Tagging studiesin Glacier and Dundas Bays indicate
an age-related shift in home range patterns (Hooge et al. in prep.). Juvenile halibut move widely,
although often still within the Glacier Bay and Dundas Bay area, while large, sexually mature fish
exhibit smaller home ranges, which are often less that 0.5 square kilometer. Occasionally, large
halibut alter their pattern of small-home-range use and travel widely before returning to amore
sedentary pattern; afew individuals appear to never establish home ranges. More than 95% of halibut
tagged in park waters were recaptured within Glacier Bay, indicating a high degree of site fidelity.

Pacific Salmon Species. Five species of salmon occur in the waters of the Glacier Bay and Dundas
Bay area. The steelhead trout (Oncorhynchus mykiss), a rainbow trout that spends much of itslifein
salt water, also isfound in the waters of Glacier Bay. These species occur aong the Pacific coast of
North America, from Southern Californiato the Arctic coastline of Alaska (Mecklenburg et al. 2002;
Groot and Margolis 1991; Morrow 1980). These are anadromous species that spend most of their
lives in marine waters, but spawn in fresh water. Salmon are important components of the
commercial, subsistence, and sport fisheriesin Alaska.

Chinook salmon — Chinook, or king, salmon (Oncor hynchus tshawytscha), is the largest-bodied
species of the group. Any occurring in Glacier Bay or Dundas Bay are presumably foraging or
moving through the area, because they are not known to breed in the streams in either Glacier Bay or
Dundas Bay (ADF& G 20024). Orsi and Jaenicke (1996) identify Southeast Alaska marine waters as
an important nursery areafor “an amalgam of pre-recruit Chinook salmon stocks originating from
Oregon to Alaska.” The relative importance of the park’s marine waters in this respect is not well
known.

Coho salmon — Coho salmon (O. kisutch) are known to occur in most streamsin Glacier and Dundas
Bays (Soiseth, pers. com.). Coho salmon return to natal streams to spawn from mid-summer to winter
depending on geographic location. Coho salmon generally spawn in short coastal streams, including
several that drain into park waters. Timing for the spawning in park streamsis not well known. The
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fry feed on avariety of food types, including terrestrial insects, aphids, mites, beetles, spiders, and
zooplankton. As the young fish grow, they consume larger prey that may include young sockeye
salmon. Generally, coho salmon spend one to two years in fresh water before moving to the sea. As
the young fish move into the sea, they remain close to shore, feeding on crustaceans. Asthey grow
larger, they move offshore and feed on larger prey, particularly herring and sand lance. In the
southern part of their range, coho salmon generally stay close to the shore, while northern populations
spread out across the North Pacific and Bering Sea. After two to three years in the ocean, they return
to natal streams to spawn.

Pink salmon — Pink salmon (O. gorbuscha) migrate to spawning streams between June and
September, depending on geographic location. Spawning istypicaly intidal areas at the mouths of
streams or in streams near the coast. Fry emerge from the gravel in the spring and almost immediately
migrate downstream to marine waters. At first, they remain near the coast or in estuaries, where they
feed on copepods and larvacean tunicates. As they become larger, pink salmon feed on amphipods,
euphausiids, and fish. Pink salmon from the southern part of the range tend to remain closer to the
coast during the marine portion of their lives than Alaskan populations, which range across most of
the northeast Pacific Ocean. After about 18 months at sea, the adults return to natal streams, although
pink salmon demonstrate less site fidelity to natal streams than other salmonid species (Morrow
1980). Use of intertidal areas and streams entering Glacier and Dundas Bays for spawning has been
documented for pink salmon, but the extent of useis not well known; however, most park streams
accessible to salmonids probably contain pink salmon (Soiseth and Milner 1995).

Sockeye salmon — Sockeye salmon (O. nerka) were identified in one-fourth of the streamsin Glacier
and Dundas Bays (ADFG 2002a). They typicaly spawn in lake habitats or in streams connected to
lakes. Most fry rear one to two years in lake systems before smolting and emigrating to the marine
environment. While in fresh water, the fry feed on ostracods, cladocerans, and insect larvae. Oncein
marine waters, they stay close to shore and feed on zooplankton, insects, and small fish. Asthey
grow, the young fish move out to sea and feed on fish, especially sand lance. They typically return to
their natal lake or stream to spawn at four or five years of age.

Chum salmon — Chum salmon (O. keta) were found in almost one-half of the streamsin Glacier and
Dundas Bays (ADFG 2002a). They generally spawn later than most other salmonids, with spawning
activity peaking in September and October (Morrow 1980). In most populations, chum salmon do not
migrate far upstream and only one run per season is evident. Y oung chum fry emerge from the
spawning gravels during late winter and early spring and begin their migration downstream. They
remain close to shore for several months after reaching salt water, feeding on small crustaceans,
terrestrial insects, and young herring. Asthey grow, their diet changesto copepods, tunicates,
euphausiids, squid, and various fish species. Adult chum salmon return to spawn after three to five
years at sea.

Essential Fish Habitat. Essential fish habitat (EFH) is defined in the Magnuson-Stevens Fishery
Conservation and Management Act (Public Law 94-265) as those waters and substrate necessary to
fish for spawning, breeding, feeding, or growth to maturity (see table 3-6). Essential fish habitat is
designated by the NOAA Fisheries for species managed under existing fishery management plans to
assist in maintaining sustainable fisheries (see figure 3-10).
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TABLE 3-6: SPECIES WITH ESSENTIAL FISH HABITAT IN GLACIER BAY

AND DUNDAS BAY

Common Name

Skate

King Salmon®
Sockeye Salmon?®
Coho Salmon?
Pink Salmon®
Chum Salmon?
Pacific Cod
Rougheye Rockfish
Yelloweye Rockfish
Shortraker Rockfish
Dusky Rockfish
Pacific Perch
Sculpin

Walleye Pollock
Sablefish

Rock Sole

Pacific Halibut®

Determined by the Alaska Department of Fish and Game, not NOAA Fisheries.

Scientific Name
Raja spp. and Bathyraja spp.
Oncorhynchus tshawytscha
O. nerka
O. kisutch
O. gorbuscha
O. keta
Gadus macrocephalus
Sebastes aleutianus
S. ruberrimus
S. borealis
S. ciliatus
S. alutus
Cottidae family
Theragra chalcogramma
Anoplopoma fimbria
Lepidopsetta bilineata
Hippoglossus stenolepis

Determined by the International Pacific Halibut Commission, not NOAA

Fisheries.

Source: NOAA Fisheries 2003.
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3.3.5 Coastal/Shoreline Environmental and Biological Communities

3.35 Coastal/Shoreline Environment and Biological Communities

This subsection describes the physical composition of the Glacier Bay and Dundas Bay shorelines
and then discusses the biological communities that inhabit these shorelines.

Coastal Geomor phology. The coastal geomorphology of Glacier Bay was shaped by the glaciers that
formed the Bay. The last glacial advancein Glacier Bay started approximately 4,000 yearsago and is
known as “the Little Ice Age.” Around 750 A.D., Glacier Bay was completely covered by a glacier
that was more than 4,000 feet (1,219 meters) thick and an estimated 20 miles (32 kilometers) or more
wide. During thistime, the glacier extended more than 100 miles (160 kilometers) to the St. Elias
Mountain Range. As recently as 250 years ago, ice or ice-generated outwash (material deposited by
melting glaciers) covered the entire watershed from the headlands through the Sitakaday Narrows.
The glacial retreat continues today on the Bay’s east and southwest sides; however, Johns Hopkins
and Gilman Glaciers on the western side of Glacier Bay are advancing (NPS 1983; Hooge and Hooge
2002).

Glaciers are not the only powerful force acting on the Glacier Bay shoreline. While glaciers originaly
shaped the Bay, powerful and large low-pressure weather systems from the Gulf of Alaska dominate
the climate. Seasonal storms bring wind and waves that change the shore structure and material size.
The dominant wind direction for the Gustavus Airport is northwest-southeast, which roughly
corresponds to the north-south wind direction expected in the main body of Glacier Bay. Wind
requires sufficient duration, intensity, and fetch (open water) in order to create waves. The main body
of Glacier Bay has“open water” fetches that are similar to the open ocean, where there are no
obstructions to the wind, such as trees or mountains. Glacier Bay aso has many narrow passages or
inlets that are not oriented to the wind direction. In these cases, wave growth is fetch limited and large
waves often cannot be generated, regardless of the intensity or duration of a storm.

Dundas Bay also was formed by glacial advances and retreats. It is likely that the Brady Glacier once
covered the Dundas Bay area; however, Dundas Bay has been free of ice for much longer than
Glacier Bay, asis evident with forests more than 400 years old. One archeological site is 800 years
old, which indicates that Dundas Bay has been free of ice for at |east that amount of time. Today,
Dundas Bay is largely influenced by glacial meltwater and is considered shallow for larger vessels.
Dundas Bay also is subject to the large low-pressure weather systems from the Gulf of Alaska (NPS
2002k; Geiselman et al. 1997).

In addition, earthquakes, tsunamis, and landslides can act to shape the Glacier Bay and Dundas Bay
shoreline. Rebound also alters the sealevel. Rebound occurs after aglacier retreats. A glacier may
grow to several thousand feet thick, and, over many thousands of years, the weight of the ice
compresses the Earth’s crust beneath it. Asthe glacier melts and retreats, thisweight is removed, and
the land mass gradually rebounds. This slow process may take several hundreds or thousands of
years. The rate of rebound in Glacier Bay is 2 inches per year, greater than the region’ s average
rebound rate of 1 inch per year (NPS 2002Kk).

Much of Dundas Bay has a north-south orientation. Dundas Bay is very windy, which would be
expected in the main channel because of the orientation of the channel and the wide mouth that would
not limit wind exposure to the Bay.

The recent and relatively rapid deglaciation of Glacier Bay over the past 250 years has resulted in a
wide range of shoreline structure in arelatively short distance. The shoreline structure ranges from
bedrock to amudflat. For coastal geomorphological purposes, the shoreline vertical gradient ranges
from the extreme low waterline to the extreme high waterline (up to 25 vertical feet or 7 to 8 vertical
meters). According to the NPS coastal resources inventory, the shoreline slopes range from very
gentle (3 to 9 degrees) to very steep (vertical in locations). Extremetidal rangesin the Bay are up to
25 feet (7.6 meters; Sharman et al. 2002).
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The coastal geomorphological structure of Glacier Bay is complex. Figure 3-11 shows the substrate
type, slope, and erosion potential for 22 selected sites within Glacier Bay. The Bay’ s southern
portions have the most beaches containing sands with small particle sizes and mature terrestrial
vegetation (see figure 3-12). From an ecological and geomorphic perspective, shorelinesin these
areas are more mature than the remainder of the Bay. That is, areas near the mouth of Glacier Bay are
older geomorphologically because they have experienced the most weathering since the glaciers
retreated, and as aresult, particles are smaller and soil has begun to devel op. With the breakdown of
particle size, plants can take root. Farther north, toward the head of the Bay, the shoreline structureis
less geologically mature, with fewer beaches or only small pocket beaches, more exposed rock
outcrops; and little, if any, terrestrial vegetation (see figures 3-13 and 3-14). Terrestrial vegetation
found in the middle and northern portions of the Bay includes a significant component of pioneer
species, those species that colonize areas after a disturbance. At the terminus of the glaciers, exposed
bedrock overlain by sediment is prevalent because of recent glacial activity and the subsequent
sediment deposition (see figure 3-15). The terrestrial vegetation in periglacial areasis sparse and
restricted to hardy pioneer species.

The beaches of Glacier Bay’s eastern shores comprise smaller particles than those of the western
shores. The eastern shores contain sands, gravels, and pebbles, with shallow-soping beaches, ranging
from 3 to 9 degrees. The western shores of the Bay’ s main body and of the West Arm contain beaches
dominated by cobbles, boulders, and bedrock, and the shoreline is steeper than the eastern shore, with
typical slopes ranging from 12 to 32 degrees (Sharman et al. 2002).

Dundas Bay generally has gently sloping shores (approximately 14 degrees), but does contain some
steep slopes (80 degrees). The size of sediment also tends to be smaller in Dundas Bay than in Glacier
Bay, with wider beaches, especially along the far northeast and southwest shores. These wide beaches
mostly comprise silt and fine sand (Sharman et al. 2002).

Biological Communities. Intertidal biological communities are exposed to the air for part of each
tidal cycle, and submerged for the remainder of the cycle. Glacier Bay’ s shoreline habitats are a
combination of rocky and soft substrates that can be separated by wave shock exposure and tidal
elevation (Ricketts and Calvin 1968; O’ Clair and O’ Clair 1998). The shoreline community livesin
the intertidal zone between the highest and lowest tides. Thisrunsin Glacier Bay from approximately
21 feet (6.4 meters) above mean lower low water (MLLW) to approximately 5 feet (1.5 meters)
below mean lower low water. Mean lower low water is the average of the lower of the two daily low
tides, making it the tidal elevation below which the water surface seldom falls. Sharman et al. (1995)
found that water temperature, salinity, amount of suspended sediment, and ice scour are key factors
controlling intertidal biological community development, and that all of these variables are directly
related to the proximity of the site to tidewater glaciers. In general, community diversity in rocky
intertidal communities close to tidewater glaciersis very low. The amount of time since glacial retreat
from the site appears to be of little importance.

Habitat typesin this discussion are limited to rocky and soft types, rather than a more elaborate
separation, such as that described by Ricketts and Calvin (1968), which includes such sub-groups as
mud flats and sand flats among the soft bottom types. Many of the rocky substrates have well-
developed communities that are easy to recognize because they form obvious bands across a uniform
tidal height. Soft substrate communities contain a predominance of infaunal organisms (organisms
that live within the sediments, such as clams and worms).

Rocky intertidal — Rocky intertidal shorelines are dominated by stable rock surfaces, either bedrock
or cobbles and boulders large enough to remain static during normal storm events. Rocky intertidal
substrate consists of greater than 1% bedrock or greater than 75% cobble and boulders with a slope of
60 degrees or less (Irvine et al. 2001).
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Figure 3-12 Example of Mature Beach in Glacier Bay
Gravel and sand beach with mature vegetation

Fiure 3-13 Example of a Less Mature Beach in Glacier Bay
Gravel and cobble beach with boulders
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Figure 3-14 Bedrock Shoreline |

Figure 3-15 Glacier Terminus with Silty Lateral Morraines
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Three intertidal levels have been identified for rocky intertidal substrates in Southeast Alaska

(O’ Clair and O’ Clair 1998). The upper intertidal at Auke Bay, 50 miles (80 kilometers) east of the
park, runs from approximately 21 feet (6.4 meters) above mean lower low water to 15 feet (4.6
meters). This elevation band is often dry because of extended periods above the tide level. The mid-
intertidal range, between 15 feet (4.6 meters) above mean lower low water and 8 feet (2.4 meters)
above mean lower low water, is seldom above the water surface long enough to dry completely. This
zoneis covered by tides regularly, with both daily high tides normally inundating it. The low
intertidal level ranges from 8 feet (2.4 meters) above mean lower low water to 5 feet (1.5 meters)
below mean lower low water. Moderate (neap) tides may not uncover this zone, and it is almost
always wet when uncovered during the low tides. These habitats and their tidal heights are similar to
those found in Glacier and Dundas Bays.

The following biological discussion of the species inhabiting Glacier Bay is based mainly on the
coastal resources inventory (Sharman et al. 2002). Additional information comes from O’ Clair and
O'Clair (1998) and Irvine et al. (2001). Typically, few species inhabit the upper intertidal, because of
the harsh conditions present, the difficulty of adapting to freshwater and seawater conditions,
desiccation, and the large temperature changes that occur over the course of atypical tide change. The
most common algae are the stringy green Enteromorpha intestinalis and encrusting “seatar” spores
of the red alga, Mastocar pus papillatus. The most common invertebrates are a small snail, the Sitka
periwinkle (Littorina sitkana), and an isopod (Ligia pallasii).

Rockweed (Fucus gardneri), barnacles (the common acorn barnacle, Balanus glandula; the northern
rock barnacle, Semibalanus balanoides; the thatched barnacle, S. cariosus; and the little brown
barnacle, Chthamalus dalli), and Pacific blue mussels (Mytilus trossulus) dominate the mid-intertidal
shorelines of Glacier Bay (Sharman et al. 2002; Irvine et al. 2001). Barnacles were found in 97.6% of
the shoreline segments of Glacier Bay that were catal oged, while mussels were identified in 95.9% of
the segments. Rockweed was identified in 97% of the segments. All of these organisms permanently
attach themselves to rocky substrate. Species locations across the mid-intertidal zone are controlled
by the frequency with which they are wetted by the tides and by wave action. They typically form
pronounced vertical bands of one or more species across the mid-intertidal zone.

Rockweed forms a short canopy that provides protection for other algae and for awide variety of
invertebrates. It is resistant to drying and can tolerate a wide salinity range from nearly fresh water to
undiluted sea water. Its high tolerance to physical stressors makes rockweed particularly suitable to
colonize the intertidal zone of Glacier Bay. Rockweed' s most common grazers are periwinkles
(Littorina sitkana and L. scutulata) and the rockweed isopod (I dotea wosnesenskii). Other algae
typically found in the mid-intertidal zone include several species of green algae (Enteromor pha spp.
and Ulva fenestrata) and brown and red al gae (sea moss, Endocladia muricata; rockweed brush,
Odonthalia spp.; and Oregon pine, Neorhodomela oregona). Compared to rockweed, the distribution
of these algae is patchy and total biomassis much less.

Barnacles are found from the upper reaches of the intertidal zone to the subtidal zone, but most
commonly occur in the mid-intertidal. Species location is determined by physical conditions within
their range. The common acorn barnacle is found in the high to mid-intertidal, the northern rock
barnacle isfound in the mid-intertidal, the thatched barnacle is found from the mid-intertidal into the
shallow subtidal, and the little brown barnacle is found from the high intertidal to the low intertidal.
All barnacles are active filter feeders, sweeping their cirri (feeding arms) through the water to collect
minute food particles suspended in the water when covered by the tide. They are common prey for
snails, sea stars, ribbonworms, and occasionally bears.

Large beds of Pacific blue mussels are found in the mid-intertidal zone. The mussel’ s foot produces
elastic (byssal) threads that it usesto attach to rocks or other hard surfaces, such as wharf pilings. The
upper edge of their vertical rangeislimited by water coverage and feeding time during inundation,
over each tidal cycle. The lower edge is most likely limited by predators, many of which livein the
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low intertidal zone or even subtidally and move upward to feed during high tides. Among the
mussel’ s predators are several sea stars (the mottled star, Evasterias troschelii; the six-armed star,
Leptasterias spp.; and probably the sunflower star, Pycnopodia helianthoides). Other predators
include snails (Nucella lima and N. lamellosa), various crabs, surfperches, diving ducks, shorebirds,
gulls, crows, and mammals (sea otter, Enhydra lutris; river otter, Lutris canadensis; mink, Mustela
vison; and occasionally black and brown bear, Ursus americanus and Ursus arctos).

The mid-intertidal zone contains awide variety of other invertebrates. In addition to the dominant
invertebrate species already discussed, the most common invertebrates found in the intertidal
environment include anemones, snails, worms, crabs and other arthropods, sea stars, and clams. One
anemone (Anthopleura artemisia) is frequently encountered. Table 3-7 lists the most common snails,
worms, clams, and crustaceans.

TABLE 3-7: COMMON SNAILS, WORMS, CLAMS, AND CRUSTACEANS
FOUND IN THE MID-INTERTIDAL ENVIRONMENT IN

GLACIER BAY NATIONAL PARK AND PRESERVE

Common Name Scientific Name

Snails

Sitka periwinkle
checkered periwinkle

file dogwinkle

frilled dogwinkle
barnacle-eating onchidoris
northwest onchidella
Pacific falselimpet

Worms

many-eyed ribbonworm
purple ribbonworm
pileworm

scaleworm

tuskworm

tubeworms

Clams
hiatella clams
Pacific littleneck clam

Littorina sitkana

L. scutulata

Nucella lima

N. lamellose
Onchidoris bilamellata
Onchidella borealis
Siphonaria thersites

Amphiporus angulatus
Paranemertes peregrine
Nereis vexillosa
Harmothoe imbricate
Pectinaria granulate
order Sabellida

Hiatella spp.
Prototheca staminea

butter clam Saxidomus gigantean

tellina clams Macoma spp.

nuttall cockle Clinocardium nuttallii

Mya clams Mya spp.

Crustaceans

crabs Hemigrapsus spp.

hermit crabs Pagurus spp.

isopods Idotea wosnesenskii
amphipods Spinulogammarus subcarinatus

The shield limpet (Lottia pelta) is the most common limpet. Other snails, other limpet species, top
snails, whelks, and chitons may also be locally abundant. Several worms are common in the mid-
intertidal zone, mostly on or in sand or gravel beneath cobbles and boulders. Worms are common and
important members of the biological community. The most common echinoderm is the six-rayed sea
star, Leptasterias hexactis. The clams are found in quiet areas with sufficient soft sediment to bury
themselves.
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The low-intertidal zone is dominated by encrusting coralline algae and kelps. The dominant coralline
again the area has been tentatively identified as rock crust, Lithothamnion phymatodeum (O’ Clair
and Lindstrom 2000). Another dominant algais Alaria marginata, the heavy ribbon kelp. In some
areas, these two species may provide almost complete coverage of the low intertidal zone. The
coralline algae directly cover most available substrate, including invertebrates and some algae, while
the ribbon kelp provides an overstory that maintains habitat for many species of algae and
invertebrates. Other common agae include green algae (sea lettuce, Ulva fenestrata / Ulvaria
obscura, Enteromorpha spp., and Acrosiphonia spp.) and red algae (Porphyra spp., Palmaria spp.,
Neorhodomela spp., Mastocar pus papillatus, and Polysi phonia/Pterosiphonia spp.). Another
common, but not dominant, marine plant is the red alga cup and saucer (Constantinea rosa-marina),
which occurs as scattered individual plants.

The most common invertebrates in the low intertidal zone include sponges, anemones, snails and
other gastropods, bryozoans, worms, amphipods (beach hopper) and other arthropods (crabs and
shrimps), echinoderms (sea stars, sea cucumbers, and urchins), and tunicates. The most common
sponges, snails, worms, and echinoderms are listed in table 3-8.

TABLE 3-8: COMMON SPONGES, SNAILS, WORMS, AND ECHINODERMS
FOUND IN THE LOW-INTERTIDAL ENVIRONMENT IN
GLACIER BAY NATIONAL PARK AND PRESERVE

Common Name

Sponges
crumb-of-bread sponge
boring sponge

red volcano sponge
purple encrusting sponge

Snails

black Katy

lined chiton

ringed blind limpet

plate limpet

puppet margarite

variegated lacuna
Columbian cucumber sucker
shag-rug aeolis

Worms
serpulids
spirorbids
pileworm

Echinoderms

mottled star

morning sun star

daisy brittle star

green sea urchin

Alaska tar-spot cucumber
white sea cucumber

Scientific Name

Halichondria panice
Cliona celata
Acarnus erithacu
Haliclona permollis

Katharina tunicata
Tonicella lineata
Cryptobranchia concentrica
Tectura scutum

Margarites pupillus

Lacuna variegata

Vitriolina columbiana
Aeolidia papillosa

Pseudochitinopoma occidentalis
Paradexiospira vitrea
Nereis vexillosa

Evasterias troschelii

Solaster dawsoni

Ophiopholis aculeata
Strongylocentrotus droebachiensis
Cucumaria vegae

Eupentacta pseudoquinquesemita

The sponges are found in the low intertidal, especially near the lower boundary, as well asin subtidal

habitats. The Christmas anemone (Urticina crassicornis) isthe most common anemone. Of the few

other anemone species that occur, most are Anthopleura spp. Severa of the clam species also are

found in the low intertidal (hiatella, Pacific littleneck, and butter clam), where there is sufficient fine
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sediment. Amphipods and other arthropods are represented by the pink beach hopper (Maera danae)
and the stout coastal shrimp (Heptacarpus brevirostris).

Soft substrates — The soft intertidal substratesin Glacier Bay are areas of net sediment deposition
(more sediment settles than is removed by currents or wave action). These substrates occur in areas
protected from strong currents or high waves and in the vicinity of stream mouths. The sediment
source may be direct settling from the water column, or the sediment may arrive from longshore
transport of sediments deposited elsewhere.

Invertebrates dominate the soft substratesin the intertidal zone. The lack of stable surfaceslarge
enough for attachment severely limits the colonization of algae on these shorelines. Where present,
the most common algae are rockweed and sugar kelp (Laminaria saccharina). Clams and worms are
typically the most common invertebrates, both groups living in the sediments. Bodkin and Kloecker
(1999) reported 10 species of clamsin Glacier Bay. Eight of the speciesidentified were fairly
common to abundant and are listed in table 3-9.

TABLE 3-9: COMMON CLAMS FOUND IN THE SOFT SUBSTRATE
ENVIRONMENT IN GLACIER BAY NATIONAL PARK AND PRESERVE

Common Name Scientific Name

heart cockle Clinocardium nuttallii
Arctic niatella Hiatella arctica

Macoma clam Macoma balthica

Macoma clam M. nasuta

softshell clams Mya spp.

Pacific littleneck clam Prototheca staminea
butter clam Saxidomus gigantean
fuzzy clam Pseudopythina compressa

Only one California sunset clam was found during the Bodkin and Kloecker (1999) study. Several of
these clams, particularly the heart cockle, the butter clam, and the Pacific littleneck clam, are
collected occasionally by recreational fishersin many areas because of their size; however, the
Macoma species, which are typically much smaller, are the most abundant members of the group.

A separate study by Mueller (1973), reported in Bodkin and Kloecker (1999), listed four additional
species of clams from Glacier Bay. They identified Axinopsida serricata, Nuculana minuta, Panomya
ampla, and Greenland cockle (Serripes groenlandica). Data regarding worm and other burrowing
species found in the park are limited.

Robards et a. (1999) reported large catches of invertebrates in beach seine nets at several soft
sediment sites within the park. They reported numerous amphipods from beach seine nets near Carroll
Glacier and numerous euphausiids (krill) from the nets close to the Grand Pacific and Reid Glaciers.
These crustaceans are likely to be important food sources for forage fishes and other marine fishesin
upper Glacier Bay and are known to be important humpback whale prey. Eelgrass (Zostera marina),
which isrestricted to the lower Bay, was the only vascular marine plant found on soft substrates, and
it was very uncommon, occurring in only 0.3% of the sections of the cataloged shoreline.
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34 HUMAN ENVIRONMENT
3.4.1 Cultural Resources

This subsection describes the cultural resources (e.g., archeological resources, historic structures
ethnographic resources, and the cultural landscapes) for the park and preserve. This discussion does
not represent a comprehensive description of the park, but focuses on the information necessary to
assess potential effects of the alternatives on archeological sites, historic structures, ethnographic
resources, and cultural landscapes in Glacier and Dundas Bays.

The administrations at all national parks, including those established mainly for their natural or
recreational resources, have responsibilities to identify “historic properties’ potentially affected by
undertakings (NPS et al. 1995). The data regarding existing cultural resources include information
from the Alaska Heritage Resource Survey (AHRS) from the Alaska Office of History and
Archaeology (Alaska Department of Natural Resources [ADNR] 2002), as well as existing literature,
and NPS inventories and literature.

Archeological Resour ces. The Park Service defines archeological resources as “the remains of past
human activity and records documenting the scientific analysis of these remains’ (NPS 1997a). For
the purposes of this analysis, archeological resources refer to prehistoric Native American cultural
resources including lithics, faunal material, and features (e.g., house pits and hearths), and historic
archeological resources of Native American and Euro-American origins (e.g., the remains of Tlingit
occupation, the remains of canneries or salteries and their associated artifacts [fallen structures, fish
traps, pilings, and boats], the remains of homesteads and their associated artifacts [fallen cabins,
stoves, and outhouses], the remains of mining and associated artifacts [fallen structures, mine shafts,
and equipment], the remains of fox farming [fallen structures and fences], the remains of agriculture
[garden plots or fields and equipment], and other fallen structures or cultural remains).

The locations of the archeological resourcesin Glacier Bay and Dundas Bay are identified in figure 3-
16. Archeological resources that have been found, or can be expected to occur, in the park are diverse
and include:

= petroglyphs and petrographs.

= culturaly modified trees.

» rock shelters.

= villages (defensive and open layout).
= forts.

»  fishing sites and weirs.

» hunting and gathering sites (e.g., camps, processing sites, lookouts, kill sites, and plant
gathering areas).

= stonecairn formations.
"  mining camps.

= canneries.

= trading posts.

* |og cabins.

»  trails.

* horticulture sites.

=  buried sites.
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maj or/multi-component sites.

cemeteries or burials.

intertidal or submerged cultural remains (Schoenberg 1999).

Geologic dynamics — glacier advance and retreat, and isostatic depression and rebound — make
finding archeological sites difficult. Glacier advance and retreat (e.g., the Little Ice Age peaking in
approximately 1750) have potentially removed any evidence of archeological sites before 400 years
ago in Glacier Bay. Isostatic rebound (the rising of land after the removal of glacial weight asthe
glacier retreats) in lower Glacier Bay has resulted in the land lifting at arate of 1.2 to 1.6 inches (3 to
4 centimeters) per year. For example, previously coastal landforms such as the “ Spruce Terrace,” a
post-Little Ice Age beach remnant located 9 to 16 feet (2.7 to 4.9 meters) above modern sealevel, are
receding from the coast because of this rebound (Mann and Streveler 1997, cited in Schoenberg
1999). Many of these landforms have not been surveyed for archeological sites, but have the potential
to contain sites dating from the early Holocene (e.g., 9,000 years ago) through the historic period.
Dundas Bay, Icy Strait, Excursion Inlet, and the outer coast of the park were not glaciated during the
Little Ice Age, and landforms that could have supported human occupation and activity in coastal
areas have survived (Mann and Streveler 1997). Because of the park’ s maritime nature, archeological
sites likely would be found along or near the coastlines. Exceptions include Tlingit ceremonial sites
situated on several mountaintops (below 3,000 feet [914 meters] in elevation), Euro-American mining
and fur trapping sites, and trails or trade routes.

The following discussion summarizes prehistoric Native American and historic Euro-American and
Tlingit archeological resourcesin the park in Glacier and Dundas Bays (see table 3-10). Identified
sites are followed by AHRS numbers in parentheses that, for ease of locating the sites, correspond to
codesin table 3-10 and figure 3-16.

TABLE 3-10: ALASKA HERITAGE RESOURCE SURVEY AND NATIONAL PARK SERVICE

ARCHEOLOGICAL SITES IN GLACIER AND DUNDAS BAYS

AHRS # Site Name Location Site Type Period/Date Citation
JUN-001 Wuckitan Sib ~ Pt. Gustavus reported lineage Historic, Tlingit Ackerman 1965:1-2
House (Strawberry  house, but not Ackerman 1968:90
Point) located by Ackerman Crowell 1995 SAIP
JUN-026 Lester Island South shore  Bushmann Saltery Historic, Tlingit/ Ackerman 1964:2-5
Village of Lester AD1883-1910; Euro-American Ackerman 1968:89
(Bartlett Island cemetery (7 graves); (AD pre-1885- Sealaska 1975:766-
Cove, village (4 rect. pits); 1900) 767
Bushmann garden plot NPS Archeological
Saltery, Survey 002-93-GLBA
Gatheeni) Kurtz 1995:46
JUN-050 Bartlett Cove Bartlett Cove  warehouse; pilings Historic, Euro- Ackerman 1968:91,
Pilings and (55); saltery installed ~ American Figure 25
Site by Bushmann (1899)- (AD1899) NPS Arche0|ogica|
never completed Survey 002-93-GLBA
Kurtz 1995:48
XMF-005 Point Carolus  Southwest of 2 large oval pits, Historic Ackerman 1964:17
Pt. Carolus poss. cache pits Ackerman 1968:89
XMF-006 Carolus River Near mouth ~ smokehouse, Historic, Tlingit Ackerman 1964:14
Smokehouse  of Carolus collapsed building Ackerman 1968:89
1 River
XMF-007 Carolus River  Carolus three log cabins, Historic, Tlingit Ackerman 1964:6-14
Village River smokehouse, historic Ackerman 1968:89

debris, axe-cut trees

Sealaska 1975:751
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TABLE 3-10: ALASKA HERITAGE RESOURCE SURVEY AND NATIONAL PARK SERVICE

ARCHEOLOGICAL SITES IN GLACIER AND DUNDAS BAYS

AHRS # Site Name Location Site Type Period/Date Citation
XMF-008 Carolus River  Carolus smokehouse ruin on Historic, Tlingit Ackerman 1964:14-17
Smokehouse  River pilings w/ assoc. Ackerman 1968:89
2 historic items
XMF-010 Harbeson East shore cabin (modern) Historic Ackerman 1964:17
Cabin 2 of Dundas Ackerman 1968:89
(Dundas Bay  Bay
Cabin)
XMF-011 Harbeson Northeast cabin, mink pens, Historic Ackerman 1964:17
Cabin 1 shore of salmon smoking shed Ackerman 1968:89
Dundas Bay
XMF-012 White Cabin Northeast cabin, river punt Historic, Tlingit Ackerman 1964:17
shore of Ackerman 1968:89
Dundas Bay
XMF-013 Listi (Dundas  Dundas outdoor fire pit; Historic, Tlingit Ackerman 1968:8-11
River Village)  River possible sweatbath; 2  (late 1880s) Ackerman 1964:17, 23
("Tlistee" houses; concrete Sealaska 1975:758-
[DeLaguna]) grave capstone 759
(AD1917); historic NPS Archeological
artifacts Clearance Survey
Form 001-87-GLBA
DelLaguna, F.
1990b:Fig. 1, p. 204
XMF-014 Harbeson East bank of  cabin and assoc. Historic Ackerman 1968:89
Trail Cabin Dundas artifacts Ackerman 1964:17
River (N end NPS Archeological
of XMF-013) Clearance Survey
Form 001-87-GLBA
XMF-015 Dundas River  Near mouth 27 graves w/ Historic, Tlingit Ackerman 1968:89
Cemetery of Dundas gravestones, grave (AD1901-1928) Ackerman 1964:21-27
(Christian River fences, and collapsed Sealaska 1975:756-
cemetery) grave houses 757
XMF-016 Tlingit Dundas log pilings for a house  Historic, Tlingit Ackerman 1968:89
Smokehouse  River (central hearth), (AD1900s) Ackerman 1964:17-23
(Dundas Bay historic items, burial Sealaska 1975:754-
Cemetery) 755
XMF-017 Olsen Near mouth cemetery (3 burials) Historic, AD1919  Ackerman 1968:89
Cemetery of Dundas Ackerman 1964:17
River
XMF-018 Dundas Bay Near mouth rock shelter, dugout Protohistoric/ Ackerman RE 1968:89
Rock Shelter of Dundas canoe Historic, Tlingit Ackerman 1964:27-30
(Canoe Rock  River
Shelter)
XMF-019 Dundas Bay Near mouth  floating fish trap Historic, Euro- Ackerman 1968:89
Fish Trap 1 of Dundas (Dundas Bay American Ackerman 1964:31
River Cannery)
XMF-020 Old Dundas West of small shack w/ wood Historic Ackerman 1968:89
River Dundas burning stove; Ackerman 1964:29
River gasoline drum;
historic litter; log
foundation
XMF-021 Doc Silver Near cabin and dock Historic, Euro- Ackerman 1968:89
Cabin 1 Dundas American Ackerman 1964:31
River
XMF-022 Doc Silver Near cabin site and Historic, Euro- Ackerman 1968:90
Cabin 2 Dundas flagpole American Ackerman 1964:31
River
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TABLE 3-10: ALASKA HERITAGE RESOURCE SURVEY AND NATIONAL PARK SERVICE

ARCHEOLOGICAL SITES IN GLACIER AND DUNDAS BAYS

AHRS # Site Name Location Site Type Period/Date Citation
XMF-023 Dundas Bay Near floating fish trap and Historic, Euro- Ackerman 1968:90
Fish Trap 2 Dundas heavy pilings American Ackerman 1964:31
River (Dundas Bay
Cannery)
XMF-024 Dundas Bay Near floating fish trap and Historic, Euro- Ackerman 1968:90
Fish Trap 3 Dundas heavy pilings American Ackerman 1964:31
River (Dundas Bay
Cannery)
XMF-025 Dundas Bay West shore cannery (sheds, Historic, Euro- Ackerman 1968:90
Cannery of Dundas docks, boilers, American Ackerman 1964:31
Bay steamboats, company AD1890-1930s
houses)
XMF-026 Beached West shore equipment, boats Historic, Euro- Ackerman 1968:90
Boats of Dundas (Dundas Bay American
Bay Cannery)
XMF-045 Leroy Mine East of Gold Mine Camp - Historic, Euro- ADP 3330-6N file
(Parker Lampugh sealed mine shaft American Kurtz 1995:41-43
Prospect, Glacier AD1937-1952
Mount Parker
Mine)
XMF-053 Village/Fort, Dundas Bay village/fort w/ Prehistoric/ Crowell 1995; SAIP
Tlingit middens historic
(6420+/-120BP -
120+/-50BP)
XMF-062 Strawberry Strawberry fox farm (frame Historic, Euro- Ackerman 1964:5
Island Fox Island house, log house, American Ackerman 1968:91
Farm barn, fox pens, AD1927 Kurtz 1995:57-58
skinning and cooking
sheds)
XMF-063 John Muir Muir Point, pre-fabricated cabin Historic, Euro- Ostrogorsky, M. AHRS
Cabin below mouth  John Muir research American Site Card Gilbert, GK
of Adams base AD1890 1910 (Harriman AK
Inlet Series Vol. lll) Kurtz
1995:20-27
XMF-081 Surveyor Hugh Miller camp Historic, Euro- Howell 1997 survey,
Camp Inlet American cited in Schoenberg
AD1906-1908 1999
XMF-082 Drake Island  fort platform Historic Howell 1997 survey,
cited in Schoenberg
1999
XMF-083 Fort Tlingit Berg Bay fort platform Historic Howell 1997 survey,
(X'atadaa cited in Schoenberg
Noowu) 1999
XMF-084 Berg Bay Berg Bay 2 houses Historic (late Howell 1997 survey,
Village 1890s-early cited in Schoenberg
1900s) 1999
Sources: 1) AHRS files, Office of History and Archeology, Anchorage, Alaska

2) Schoenberg 1999 (DRAFT): Appendix

SAIP = Systemwide Archeological Inventory Program.

Prehistoric resources — Humans have occupied the Glacier Bay area for thousands of years
(Ackerman 1968). The oldest dated site in the park vicinity is Ground Hog Bay. The site was
occupied beginning 9,000 years ago and is located on the north shore of Icy Strait between Excursion
Inlet and Lynn Canal approximately 30 miles (48 kilometers) southeast of present-day Gustavus
(Ackerman 1968).
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The only dated prehistoric site within the park is Xakwnoowu (XMF-053; see table 3-10 and figure 3-
16). This site shows amost continuous occupation for the past 800 years, with one date suggesting an
earlier occupation 6,400 years ago (Crowell 1995). Severa fort platforms on a hill above the historic
component of the village of L’istee (XMF-013) on the east shore of the Dundas River (seetable 3-10
and figure 3-16) may be prehistoric in age, although they have not been firmly dated. Because of
increased conflict in the Northwest Coast cultural area around 1,300 years ago, Tlingits began to build
forts and defensive village sites in Southeast Alaska (Schoenberg 1999). Three of these types of sites
in the park (afort/village [XMF-053] and two forts [XMF-083 and XMF-082]) occurred between 200
and 400 years ago (Schoenberg 1999; seetable 3-10 and figure 3-16).

Protohistoric/historic Tlingit resources — Additional coastal villages and camps are located in
Glacier and Dundas Bays, range in age from protohistoric (at or before the time of European contact)
to the early 20" century, and include:

» Lester ISland Village/Gatheeni (JUN-026).

= Point Carolus (XMF-005).

= Carolus River Village (XMF-007).

» DundasRiver Village/Listi/Tlistee (XMF-013).

= Dundas Bay Rock Shelter (XMF-018).

» Tlingit Smokehouse/ Dundas Bay Cemetery (XMF-016).
* Berg Bay Village (XMF-084; see table 3-10).

Historic Euro-American resources —

European exploration. European explorers who visited the Glacier Bay region between 1741 and
1794 included Alexei Cherikof, James Cook, Jean-Francoise de Galaup, Comte Le Perouse, and
George Vancouver. There are no known records of exploration in and around the waters of Glacier
Bay between 1795 and 1867 (Kurtz 1995). The late 19th and early 20th centuries were a period of
American exploration and scientific investigation in the Glacier Bay area. Early scientific expeditions
used Huna Tlingit guides and reported Huna Tlingit subsistence camps throughout the Bays. One
archeological remnant of this era of American exploration and scientific investigation is a base camp
near Muir Glacier (John Muir Cabin [XMF-063]), built in 1890 by John Muir and Harry F. Reid.

Resource utilization. Resource utilization in Glacier Bay has included mining, commercial and
subsistence fishing, hunting, plant and egg gathering, timber harvesting, fox farming / fur harvesting,
and agriculture/horticulture. Hard rock gold mining within the confines of the current park occurred
mainly in the area between Reid Inlet and Lamplugh Glacier. The Leroy Mine (Parker Prospect,
Mount Parker Mine [XMF-045]) was operated from the mid-1930s through the 1940s (see table 3-10
and figure 3-16). In the first half of the 20th century, mining operations also occurred on Willoughby
and Francis Islands, at Blue Mouse Cove, at Sandy Cove, near Beartrack Cove, and in Dundas Bay .
Remnants of some of these mining operations are still visible (e.g., rusted machinery, collapsing
structures, and piles of mine tailings, Kurtz 1995). Remnants of the commercial fishing industry
include:

= the Bartlett Bay Packing Company (JUN-026, JUN-050) operated from 1883 to 1910.
= acannery at Dundas Bay (XMF-025) operated from 1890 to the 1930s.

» severa fish traps (XMF-019, XMF-023, and XMF-024) and boats (XM F-026) associated
with the Dundas Bay Cannery that have washed ashore.

Evidence of the importance of subsistence fishing among the Huna Tlingit includes numerous
smokehouses that range in age from historic to modern and include Carolus River Smokehouses 1 and
2 (XMF-006 and XM F-008).
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Homesteading. Homesteaders settled in the vicinity of the park at either Strawberry Point (Gustavus)
or Dundas Bay beginning in 1914. Homesteaders at Gustavus noted the presence of a Huna Tlingit
smokehouse on the Salmon River and a ceremonial house located at Point Gustavus. Remnants of
homesteads in Glacier Bay include three different homesteads used by William Horseman (Doc
Silvers) and hiswife from 1928 through the early 1940s (XMF-021 and XMF-022) and several
structures dating from the early 1930s to 1964 used by Stanley Harbeson (XMF-010, XMF-011, and
XMF-014). Remains of the Silvers and Harbeson homesteads are currently visible. Homesteaders
established fox farms on Beardslee, Strawberry (XMF-062), Cenotaph, and Willoughby Islandsin the
1920s. Much of the Beardslee Islands enterprise is still visible (Kurtz 1995). Homesteaders
sometimes evicted Huna Tlingit from their traditional use areas. Huna Tlingit applied for more than
20 allotments in what eventually became the national monument, and they maintained cabins and
smokehouses on many of them (e.g., White Cabin [XMF-012]; see table 3-10 and figure 3-16).

Historic Structures. Historic structures are the remains of material assemblies that comprised the
structures that housed humans and their activitiesin the historic past (NPS 1997a). These resources
are those buildings still standing; if collapsed or otherwise open to the elements, they fall into the
archeological resources category. The park’ s policy on historic structures is based on the 1984
General Management Plan (NPS 1984). The general management plan outlines apolicy of “benign
neglect,” directing NPS personnel to allow all historic structures in the park to deteriorate naturally,
eventually to be reclaimed by the landscape. It also recommends that such sites be managed as
“discovery sites” with no on-site interpretation and no reconstruction or stabilization of the structure.

There are two exceptions to this policy. One is the Cape Spencer Lighthouse located inside park
boundaries at Cape Spencer (outside the planning ared). Built in 1924, the lighthouse is listed on the
National Register of Historic Places, and is maintained by the U.S. Coast Guard (USCG). The other
exception isthe Glacier Bay Lodge complex. Completed in 1966 as part of a national initiative to
build visitor facilities throughout the national park system, this award-winning building is potentially
eligible for inclusion on the National Register of Historic Places. The Glacier Bay Lodge complex is
the core of visitor facilitiesin Bartlett Cove, and is maintained under conditions of the Secretaries
Standards for Historic Preservation by the Park Service and the parks concessioner. The general
management plan for historic structures underwent section 106 compliance review in 1984, resulting
in letters of concurrence of no effect from the state historic preservation officer and the Advisory
Council on Historic Preservation to validate the determination that the park was using a proper
management protocol.

For al parks, the Park Service maintains a List of Classified Structures (LCS), a comprehensive
inventory of al historic and prehistoric structures in each park. Structures in this inventory may
individually meet the criteria of the National Register of Historic Places or may be contributing
elements of sites and districts that meet the register criteria. Other structuresin the inventory may not
be eligible for the National Register (e.g., moved, reconstructed, and commemorative structures, and
structures achieving significance within the last 50 years; NPS 1997a).

Thirteen structures are currently included on the Glacier Bay List of Classified Structures: six graves
and seven architectural features (NPS 1999b). The six graves are located within the Dundas River
Cemetery (XMF-015) and are listed as being in “poor” condition. The site of these gravesis eligible
for the national register “as the only known cemetery in Dundas Bay that illustrates the intermingling
of the Tlingit, Russian Orthodox, and Anglo-American cultures’ (NPS 1999b).

Three of the LCS architectural features (Dundas Bay Cannery [XMF-025] and Harbeson Cabins 1
and 2 [XMF-011 and XMF-010]) arerated in “fair” condition (e.g., are still standing; NPS 1999). The
remaining four architectural features — the boiler and ramp at the Dundas Bay Cannery and the |bach
Cabin and Shed in Reid Inlet (XMF-032) — are on the LCS listing as being in “poor” and ruinous
condition (NPS 1999b).
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The Harbeson Cabin and Woodshed (Cabins 1 and 2 [XMF-011 and XMF-010]) are eligible for the
national register “as a physical remainder of early Anglo-American settlement and exploration of
Dundas Bay in Glacier Bay National Park” (NPS 1999b). The Dundas Bay Cannery building, boiler,
and ramp (constructed by Western Fisheries Co. of Portland in 1900 and operated until 1931) are
eligible for the national register “as the only remaining physical representative of the three canneries
that operated in what is how Glacier Bay National Park and Preserve’ (NPS 1999b). The Ibach Cabin
and Shed are eligible for the National Register asthe “physical representative of the events that
opened the park to mining and for association with J.P. Ibach and Rex Beach” (NPS 1999b).
Additional structures that are not included on the List of Classified Structures are discussed in the
“Archeological Resources’ subsection and can be found in table 3-10 and in figure 3-16.

Ethnographic Resour ces. Ethnographic resources are “basic expressions of human culture and the
basis for continuity of cultural systems’ that “encompass]es] both the tangible and the intangible”
(NPS 1997a). Ethnographic resources consist of traditional arts and Native languages, religious
beliefs, specia placesin the natural world, structures with historic associations, natural materials and
subsistence activities, and traditional cultural properties (NPS 19974). The following subsections
provide ethnographic information such as Huna Tlingit socia organization, territory, and sacred sites,
and describe the 15 traditional cultural properties within the park that are the physical sites on the
ground that anchor the ethnographic resource.

Social organization — The Huna Tlingit people occupy much of the northern portion of Tlingit
territory, and constitute one of 19 tribes or Kwaans (although the Huna Tlingits prefer the term
Kaawoo0). Among the Tlingit, socia organization revolves around the membership of every individual
in one of two moieties (i.e., either of two basic units that make up a socia group): Raven or Wolf
(southern Tlingit territory) / Eagle (northern Tlingit territory). These moieties are matrilineal (i.e.,
tracing ancestral descent through the maternal line) and exogamous (i.e., marrying outside the family,
clan, or other socia unit). Each moiety comprises multiple clans, and each clan, in turn, comprises
lineages or house groups. Five clans trace their origins to specific places within the park. The Raven
moiety L' ukna.xadi Clan originatesin Dry Bay at the mouth of the Alsek River. A descendant of the
L’ ukna.xadi clan, the Takdeintaan clan, originated on Cenotaph Island in Lituya Bay on the outer
coast of the park. Three Eagle moiety clans trace their originsto Glacier Bay: the Chookaneidi clan to
Berg Bay on the west shore of Glacier Bay, the Wooshkeetaan clan to the Point Gustavus area, and
the Kaagwaantaan clan to the lower portion of Glacier Bay.

Territory — The park encompasses approximately two-thirds of the traditional territory of the Huna
Kaawoo (or tribe). Glacier Bay, along with the outer coast of the park and Dundas Bay, isthe
epicenter for the development of Huna Tlingit culture. Tlingit clans and houses have ownership of
specific territories that often coincided with preferred subsistence use areas (e.g., salmon streams,
hunting areas, and berry patches) or trade routes, and each clan or house often managed resourcesin
its territory (Schroeder and Kookesh 1990).

Huna Tlingit territory includes all of the waters of Glacier Bay, Icy Strait, Port Frederick, and
Tenakee Inlet, and parts of Cross Sound and Chatham Strait. The land area includes the coastal areas
between Cape Fairweather and Khaz Bay in the west, and Point Howard and Basket Bay in the east
(Schroeder and K ookesh 1990; Goldschmidt and Haas 1998). V arious publications recount the Huna
Tlingit history in Glacier Bay (e.g., Dauenhauer and Dauenhauer 1987; Swanton 1909; Bohn 1964, as
cited in Schoenberg 1999). For example, Huna Tlingit oral history tells of a primary village in Bartlett
Cove that was evacuated because of glacia advance. According to Chookeneidi legend, the village
consisted of five named houses — Kaawagaani Hit, Woosh Keek Hit, Eech Hit, Naanaa Hit, and
Xinaa Hit of the Chookaneidi clan — and arow of Raven moiety houses, unnamed in Chookaneidi
legend. After the glacier entered Bartlett Cove, these houses evolved into three distinct clans
(Dauenhauer and Dauenhauer 1987). According to Huna Tlingit oral history, after the evacuation
from Bartlett Cove, one Huna Tlingit group moved to Excursion Inlet, another group moved to the
Ground Hog Bay area, and another group moved to Spasski (on the south shore of Icy Strait, on the
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north shore of Chichagof Island) and possibly other places near the entrance of Port Frederick
(Schroeder 1995; Dauenhauer and Dauenhauer 1987). Many of the names for these clan houses are
used for clan houses in present-day Hoonah (e.g., Kaagwaantaan / Kaawagaani Hit — “The House
that Burned,” Wooshkeetaan / Woosh Kik Hit Taan — “Half of aHouse,” and Chookaneidi —
“People of the Grass”; Schroeder 1995; Dauenhauer and Dauenhauer 1987). According to one clan
legend, the origin of the clan name Chookaneidi came from the name of a grass (chookan) and
Chookan Heeni (“Grassy River”) at the head of Berg Bay, where women harvested subsistence foods
(Schroeder 1995; Dauenhauer and Dauenhauer 1987).

Subsistence — Traditionally, the Tlingit relied on a broad range of terrestrial and marine resources for
subsistence. Terrestrial mammals of importance included bear, deer, mountain goats / sheep, and
birds (including eggs,; Del.aguna 1990). Marine mammals of importance included the harbor seal, sea
lion, sea otter, and occasionally porpoise. The Huna Tlingit were expert sealers, and often traded
skins and ail to other Tlingit. Glacier Bay was an excellent sealing ground because seals often hauled
up onto the ice flowsto give birth (DeLaguna 1990). The Tlingit harvested five species of salmon —
Chinook, saockeye, pink, coho, and chum — and these provided the bulk of the Tlingit diet. Other
important species included halibut, herring (fish and eggs), eulachon (for fish and ail), crabs, cod,
shrimp, rockfish, octopus, and squid. The intertidal zone also provided an abundance of foods,
including a variety of seaweeds, three species of clams (a mainstay winter food), chitons, and limpets.
Plant foods also constituted an important component of the Tlingit diet, and consisted of a variety of
beach greensin spring months, and eight species of berries harvested throughout summer and early
fall. In historic times, the inner bark of trees also was harvested for its sweet starchy cambium layer.

Each Tlingit tribal area had at least one principal winter village, typically located in a sheltered bay
with a sandy beach for landing and launching canoes, and convenient access to subsistence and
resource areas (e.g., salmon streams, clamming areas, berry patches, hunting areas, fresh water, and
timber resources). During the summer, families scattered throughout the tribal region to their
respective hunting and fishing camps. The Huna Tlingit’s annua cycle involved:

= hunting for seal, fishing for halibut, and gathering eggs and plantsin the spring.
= trading, harvesting berries, fishing, and hunting for seal in the summer.
= fishing, hunting, and trapping in the fall.

= returning to the village in the winter for a season of potlatches, trading expeditions,
crafts, and repair of fishing gear (Del.aguna 1990).

Sacred sites— The Huna Tlingit consider many specific, discreet places within the park to be sacred
sites. The physical geography of Glacier Bay isimbedded within the socia fabric of Huna Tlingit
culture, asocia geography in which the interactions of living individuals are predetermined by the
place their ancestors occupied in the ancient landscape. The Huna Tlingit clans, through the
generations, became symbolically identified with the places they had come to own and occupy and
with the events that had validated that ownership. The symbols and their meanings are conveyed
through the concept of at.0’ ow, which is an “owned or purchased thing” (Dauenhauer and
Dauenhauer 1987). The “thing” may be land (e.g., a geographic feature such as a mountain, a
landmark, or ahistorical site), a heavenly body, a spirit, a name, an artistic design, an image from oral
literature, a story or song about an event in the life of an ancestor, or ancestors themselves. The
“purchase” may be made with money or trade, as collateral on an unpaid debt, through personal
action, or through human life (Dauenhauer and Dauenhauer 1987). For example, “the name of
Kaasteen, the land of Glacier Bay, the story and the songs, and the visual image of the Woman in the
Ice are the property or at.0’ ow of the Chookaneidi clan,” because these at.0’ ow were “ purchased with
the life of an ancestor” (Dauenhauer and Dauenhauer 1987). The land of Glacier Bay is “sacred
because it was purchased with the blood of the people” (Dauenhauer and Dauenhauer 1987).

The symbols (or crests), stories/legends, songs, places, and animals meld and become at.o’ ow. Some
legends extend to the mythical past and recount the activities of Raven at the time the world was
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created, and identify certain landforms within the park that are relics resulting from the creative act.
Many legends recount clan connections to Glacier Bay at atime before the Little Ice Age. Certain
clan legends recount supernatural and historical events that play prominently in establishing clan
identity. Animals that played prominently in those events and the places where the events occurred
have transformed into symbols that serve to this day as heraldic crests that identify Huna Tlingit clans
with those events, animals, and places.

Many legends al so recount the deeds of revered ancestors. It is often the sacrifice of these ancestors
lives (sometimes voluntarily) that validate the clan’s claimsto certain places and establish the social
and spiritual link of the clan to the place. One story belonging to the Chookaneidi clan tells of a
young woman (“Woman in the Ice”) who broke a taboo, the result of which caused a glacier to
advance upon the village in Bartlett Cove. The glacial advance caused the forced evacuation of the
village. The young woman offered to stay behind and sacrifice her life to pay for the misfortune of
her people, but her grandmother stayed instead. The sacrifice cemented the claim of the Chookaneidi
clan to Glacier Bay (Dauenhauer and Dauenhauer 1987). Another story belonging to the
Wooshkeetaan clan tells of aterrible inter-tribal war in which the chief of an opposing clan was
killed. The chief from the Wooshkeetaan clan offered hislifein payment for the opposing chief’s
death. The chief’s nephew (and successor) offered to die instead. Both the chief and his nephew
walked out onto the beach and were killed by the opposing clan. This sacrifice purchased for the
Wooshkeetaan an inalienable right to this stretch of Glacier Bay landscape.

The Huna Tlingit are spiritually linked to the roots of the Glacier Bay ecosystem, embodied in the
concept of Haa Shuka. The Huna Tlingit believe that the immortal souls of their ancestors continue to
dwell in Glacier Bay. These ancestors include various species of fish and wildlife that are endemic to
Glacier Bay, and that gave birth to the original human ancestors.

The Huna Tlingits believe that it isimperative that the ancestral homeland remains unpolluted and
that the subsistence food base remains pure. This belief hasits roots in a concept termed Haa
Shagoon, which ties the ancestral soulsto living and future generations of Huna Tlingits. For
example, a child may be given the name of an ancestor, and the soul of that ancestor resides in that
child. The child proceeds to learn, as he/she practices Tlingit lifeways, the social connections the
ancestor occupied in the past. In addition, the child may be called upon to act out the roles of the
ancestor in ritual or everyday settings. Thus, the social fabric of the ancient Glacier Bay landscapeis
kept alive in modern society and, if the culture remains vibrant, is projected in perpetuity into the
future. For the chain to remain unbroken, however, current and future generations must know and
understand the stories behind the ancestral names, and they must know the places to which the names
and events are attached. Huna Tlingits believe that the best way for them to do thisisto visit the sites
and carry out meaningful activities that facilitate the transfer of traditional knowledge. Traditionally,
much of this information sharing occurred throughout the course of the yearly subsistence cycle.
Current legal restrictions on activities within the park have resulted in limitations placed on the Huna
Tlingit traditional yearly subsistence cycle. While the Huna Tlingits are allowed access to the park,
they participate only in those subsistence activities allowed by park regulations.

The Huna Tlingits believe Glacier Bay to be the cradle of their culture. It is the place where the
animals, mountains, and ice took human form; the place that gave identity to their clans; and the place
that gives order to their socia relations, currently and into the distant future. Glacier Bay has
sustained them nutritionally and spiritually for countless generations. The Huna Tlingits portray
Glacier Bay to be their most important place and refer to it astheir “Ice Box,” their “Garden of

Eden,” and their “Holy Land.” Thus, the ethnographic resource is a complex suite of tangible and
intangible entities, cultural beliefs, and natural features linked in a complex living web.

Traditional cultural properties—A traditional cultural property is an ethnographic resource that is
eligible for inclusion on the National Register of Historic Places because of its association with
cultural practices or beliefs of aliving community that are: 1) rooted in that community’s history; and
2) important in maintaining the continuing cultural identity of the community (Parker and King 1998;
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NPS 2001d). A suite of harvest locales, village sites, and natural features, with their associated
resources, legends, stories, songs, and art, help identify the ethnographic resource on the ground.
Some locations contain archeological resources (e.g., former village sites and camps), while others
may be important resource gathering locales (e.g., berry patches or seabird colonies) that may lack
physical indicators of cultural activity. Others may be grand geographic features (e.g., Mount
Fairweather) that play prominently in clan legends and serve as anchors for group identity. Currently,
formal documentation and assessment of traditional cultural properties within the park have not been
completed; however, a Park Service preliminary assessment of the park has identified approximately

15 sitesthat may qualify astraditional cultural properties (seetable 3-11 and figure 3-17).

TABLE 3-11: 15 PRELIMINARY HUNA TLINGIT TRADITIONAL CULTURAL PROPERTIES
IN GLACIER BAY NATIONAL PARK AND PRESERVE

NPS
TCP Place- Location English Location
ID# TCP Name name ID # ID # Tlingit Location Name Translation Name
1 Bartlett 56 GLBA-56A Ghathéeni Sockeye River Bartlett River (and
Cove Village Lester Island Village)
58 GLBA-58 L'awshaa Shakee Aan Town on Top of the Bartlett Cove Area or
(Glacial) Sand Beardslee Islands
Dunes
2 Pt. 60 GLBA-60 S'é X'aayi Lutd Clay Point Point Gustavus
Gustavus
3 Pt. Carolus 2 GLBA-2 Yaay Shaak'u Whale's Little Head Point Carolus
3 GLBA-3 Yéaay Shaak'd Aan Whale's Little Head Point Carolus Village
Village
4 GLBA-4 L'awt'aak Héen River Behind the Point Carolus
[Glacial] Sand
5 GLBA-5 Wat'akhhéen River Alongside the Carolus River
Face/Side
4 Berg Bay 10 GLBA-10 Xh'atadda Noowu Weasel(s) at the On Lars Islands
Corner(s) of the
Mouth Fort
12 GLBA-12 Chookanhéeni Grassy Creek Berg Bay River
5 South 19 GLBA-19 ixde Néixh’' X’aat’i South Marble Island South Marble Island
Marble
Island
6 Sealer's 39 GLBA-39  Aan Adéli Village Watchman  Sealers Island
Island
7 Tidewater 30 GLBA-30 Sit' Tlein Big Glacier Grand Pacific and
Glacier Marjorie Glaciers
31 GLBA-31  Sitk'i T'ooch’ Little Black Glacier Rendu Glacier
33 GLBA-33  Sit' T'ooch’ Black Glacier Carrol Glacier
195 GLBA-195 Johns Hopkins Glacier
196 GLBA-196 Lamplough Glacier
197 GLBA-197 Reid Glacier
200 GLBA-200 McBride Glacier
201 GLBA-201 Riggs Glacier
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TABLE 3-11: 15 PRELIMINARY HUNA TLINGIT TRADITIONAL CULTURAL PROPERTIES
IN GLACIER BAY NATIONAL PARK AND PRESERVE

8 Dundas 94 GLBA-94  X&kwnoow Sandbar Fort Mouth of Dundas River
River
156 GLBA-156 L’éiw Noowu Sand Fort Dundas Bay Near
Dundas River
162 GLBA-162 Xunaa Khaawu Noowu Hoonah People’s West Bank of Dundas
Fort River Near Mouth
95 GLBA-95 L’istee Fort name in old East bank of Dundas
language River below confluence
with Seclusion River
9 Cape 114 GLBA-114 Nagukh.wa.aan (Ta.aan) Town at the Face of Head of Dicks Arm
Spencer [Nagukh]; Sleeping
Village
116 GLBA-116 Nagukh.wadaa Shoreline Around  Cape Spencer to Polka
[Nagukh][Dicks Peninsula
Arm/Cape Spencer]
10 Boussole 121 GLBA-121 Ghaanaxhaa ? Arch at Boussole Head
Head (Astrolabe)
11 Bald Mt. 141 GLBA-141 Yéil Nées'kuxlitashaa Raven Sea Urchin Mt Crillion or La
Echo Knife Perouse or Bald Mt
Mountain
12 Mt. 134 GLBA-134 Tsalxhaan Ground Squirrel Mount Fairweather
Fairweather Land??
13 Lituya Bay 125 GLBA-125 Ltu.da Lake Inside the Lituya Bay
Point
127 GLBA-127 Kanaxhdakhéen Flying Over Centopath Island
14 Dry Bay 139 GLBA-139 Ghunaaxhoo Among the Dry Bay
Athabaskans
150 GLBA-150 Diyaayi Looks Like a Whale Land East of Dry Bay or
Doame River
155 GLBA-155 Yéil Aa Ludaawdlighoowu Place Where Raven Alsek River Near
Yé Wiped His Beak Canadian Border?
15 Excursion 68 GLBA-68 Waéitadi Noow Fort of the Young  Head of Excursion Inlet
Inlet Woman in Seclusion
(in Menarche)
72 GLBA-72  Khuyeikh' ? Excursion Inlet

Huna Tlingit place name data are copyrighted by the Hoonah Indian Association.
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Cultural (or Ethnographic) Landscapes. The cultural landscape is an extension of the ethnographic
resource. Cultural landscapes are a geographic area, including natural and cultural resources,
associated with historic events, activities, or people. Landscapes are “intertwined patterns of things
both natural and constructed,” and are a “reflection of human adaptation and use of natural resources
which are often expressed in the way land is organized and divided, patterns of settlement, land use,
systems of circulation, and the types of structures that are built” (NPS 1997a). At the broadest scale,
the ethnographic resource encompasses entire landscapes. A landscape may be one of many
component landscapes such as that of Dundas Bay or Bartlett Cove. In the case of Dundas Bay and
Bartlett Cove, pre-Little Ice Age and post-contact oral and written histories can be linked to specific
sites, places, and historical trends to provide a diachronic perspective of Tlingit culture in those
places. A landscape also could be the entire landscape of the Glacier Bay region, which servesasa
vast container of all that is Huna Tlingit culture.

The Glacier Bay cultural landscape is a compilation of al the landscape features and cultural and
natural resources that provide meaning and significance to the Huna Tlingit people. The landscape
features may be landforms that contain archeological resources marking the locations of former
villages, or natural features (e.g., seabird colonies or mountains) that may lack evidence of cultural
activity but comprise some of the most important cultural sites in the park. The ethnographic
landscape also includes the plants and animals, terrestrial and marine, that inhabit the park and have
sustained the Huna Tlingit people for countless generations. The Huna Tlingit recognize these plants
and animals as direct ancestors to the human lineage of Glacier Bay. In the Glacier Bay ethnographic
landscape, human activity has been an integral part of the ecosystem for generations.

The Glacier Bay ethnographic landscape is well defined by the Huna Tlingit place name map that
contains approximately 200 traditional Huna Tlingit place names for the region. These place names
depict legend sites, village sites, subsistence areas, landforms, water bodies, and historical events. The
glue that holds the diverse elements of the ethnographic landscape together and givesit meaning is
the information (e.g., stories, songs, legends, and art) that is shared and valued by successive
generations of Huna Tlingit people. By incorporating this information in culturally appropriate ways
within their culture, Huna Tlingits also manifest another vision to the Glacier Bay ethnographic
landscape — the geography of Glacier Bay that isimbedded within the social fabric of Huna Tlingit
culture.

The Park Service maintains a Cultural Landscapes Inventory (CLI) for all parks. The Cultural
Landscapes Inventory is a*comprehensive inventory of all historically significant landscapes within
the National Park System” that “identifies and documents each landscape’ s location, physical
development, significance, National Register of Historic Places eligibility, condition, integrity, and
current management” (NPS 1997a, 2001e). The Park Service has compiled Cultural Landscapes
Inventories for Bartlett Cove and Dundas Bay (NPS 2001e, 2002d). A Cultural Landscapes Inventory
has not been conducted for Glacier Bay.

Bartlett Coveisan arearich in Tlingit place names and oral history. It lies within the Wooshkeetaan
clan territory of the Huna Tlingit. Huna Tlingit oral history tells of occupation of Bartlett Cove before
the Little Ice Age, with alarge village of many houses built atop aglacial moraine, as its name
implies, L’ awshaa Shakee Aan — Town on Top of the Sand Dunes. Sometime after the ice retreated
from Glacier Bay in the early 1800s, Bartlett Cove was reoccupied, and by the 1880s, a second
village, Gatheeni, had been established. A trading post, a fish saltery, and later a cannery, came to
reside next to the village. Following the decline of the cannery operation after the turn of the 20"
century and move of the village, several Native allotments with fish camps maintained the Huna
Tlingit presence in Bartlett Cove. In the 1940s, when anthropol ogists visited Hoonah in conjunction
with aland claim study, Huna Tlingit people identified Bartlett Cove as the most important food-
gathering locale in Glacier Bay (Goldschmidt and Haas 1998). With the establishment of the Park
Service administrative and visitor service functionsin Bartlett Cove beginning in the 1950s, the
Native presence declined; however, the Huna Tlingit people rejuvenated their connections to Bartlett
Coveinthelate 1980s. In 1992, they conducted a demonstration that emphasized their claim and deep
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cultura connection to Bartlett Cove. The CLI study for Bartlett Cove states that the general landscape
characteristics include natural systems and features, land use, spatial organization, cultural traditions
(rooted in pre-lce Age legends), a cemetery, and archeological sites. The Bartlett Cove ethnographic
landscape may be eligible for listing on the National Register of Historic Places.

Dundas Bay contains the archeological remains of two Huna Tlingit villages with accompanying oral
history and other cultural resources (e.g., cemetery, house pilings, smokehouse debris, and fragments
of adugout canoe). Stone cairns (believed to be Tlingit shrines) have been found near the summit of
White Cap Mountain and atop Point Dundas. Dundas Bay is renowned for its traditional berry-
picking areas (one Native name for the areatranslates as “Berry Land”) where nagoonberries “ appear
in sufficient quantities to engender property rights’ (Thornton n.d., as cited in NPS 2002d), and was
known historically as a place for harvesting seals and salmon. Xakwnoowu (XMF-053), an important
place name that appearsin several legends, was described in Vancouver’'s account of the exploration
of Icy Strait, and “is the place of important clan songs and stories.” Another important site isthe
village of L’istee (XMF-013), which was the site of a potlatch (circa 1909) that validated

T akdeintaan clan ownership of the site (NPS 2002d). Non-Native cultural resources include the
remains of several cabins (XMF-010, XMF-011, XMF-014, XMF-021, and XMF-022) and a cannery
(XMF-025; seetable 3-10 and figure 3-16). It was partly through interaction with the Dundas Bay
cannery — first by learning to negotiate resource allocation, and later by learning to seine fish and do
cannery work — that Huna Tlingits adapted to the 20" century. The period of significance for Dundas
Bay is 800 years ago to the present. The Cultural Landscapes Inventory states that “the general
landscape characteristics relevant to this inventory unit include natural systems and features, land use,
spatial organization, buildings and structures, cultural traditions (including Huna Tlingit legends) and
archaeological sites” (NPS 2002d). The Park Service states that the Dundas Bay ethnographic
landscape is potentially eligible for listing on the National Register (NPS 2002d).
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3.4.2 Visitor Experience

One of the main purposes of al national parksisthe enjoyment and understanding of park resources
and values by the people of the U.S. NPS policiesfor visitor use, including the policies of the park
and preserve, promote visitor experiences that, on the whole, reflect the overall purposes and values
of the park. The 1984 General Management Plan, which provides the overall direction for supporting
park purposes and values, identifies the following management objectives specific to visitors:

= ensure patterns of use that enable visitorsto enjoy and understand the natural features.

= provide recreational opportunities consistent with preservation of ongoing natural
processes.

» palance forms of access and use to obtain afeeling of the ruggedness and wildness of this
dynamic landscape and the solitude that early inhabitants found.

= witnessthe interrelated stories of geology, climate, glaciation, and biological
communities of land and sea.

= gppreciate the dynamic natural forces still at work.

This subsection describes park visitors and visitation numbers, followed by the different visitor
experiences and opportunities available at the park.

Visitor Use and Experiences. Based on the 1999 Bartlett Cove Visitor Sudy (Littlejohn 2000), some
of the most important reasons people visit the park are to:

= visit anationa park.

* enjoy scenic beauty.

»  view wildlife.

= view glaciers.

» visit Alaska

* pursue recreational opportunities.

= experience wilderness.

= enjoy solitude/quiet.

Visitor experiences are afunction of expectations and conditions encountered. Such expectations may
vary by particular places visited within Glacier Bay. For example, backcountry visitors camping in
Adams Inlet, within designated wilderness and non-motorized waters, may have higher expectations
for solitude than when camping elsewhere in Glacier Bay. The backcountry visitor studies reviewed
do not differentiate expectations by region. Also, wilderness areas within the park are not zoned for
different standards of solitude and quiet. A person may leave the park dissatisfied because of
inappropriate expectations or because conditions experienced did not alow for the realization of
expected outcomes. These experiences can be influenced by:

= the quality of vessel and shore-side facilities and services utilized, including lodging,
food/amenities, interpretive services, and trails.

= weather and visibility.

= vessel and aircraft traffic.

= the number, nature, and quality of human interactions.
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» feeling of safety and security.

Visitors can be grouped by the way they travel and experience the park. For this environmental
impact statement, five magjor visitor groups are defined: 1) cruise ship passengers; 2) tour vessel
passengers; 3) charter vessel passengers; 4) private vessel visitors; and 5) backcountry visitors.
Generalizations about visitors have been made based on the vessel class by which they are visiting the
park. There is a broad spectrum of values, expectations, and opinions among visitorsin each group.
Simply because avisitor is on a cruise ship does not mean that he or she cannot view the park from a
window or from the deck as a“wilderness’ or awild or pristine landscape; be awed by wildlife or a
calving glacier; or that his or her experience cannot be diminished by the presence of other vessels,
including other cruise ships, air pollution, or lack of wildlife sightings. Also, it cannot be assumed
that because avisitor is on a charter vessel or private vessdl that he or she will be disappointed by
seeing another vessel or having to anchor near another one. In 2002, over 386,000 visitors traveled
through Glacier Bay aboard cruise ships, tour vessels, charter vessels, or private vessels (NPS 20033,
Nemeth 2003), and other modes. Motorized vessel passenger traffic peaked in 1999 at over 382,000
(see table 3-12 and figures 3-18 through 3-21).

TABLE 3-12: GLACIER BAY VISITOR TRAFFIC, 1997-2002

2002 2001 2000 1999 1998 1997
Cruise Ship Passengers (all year) 364,794 336,582 342,462 356,220 339,406 304,586
Cruise Ship Passengers (June-Aug.) 232,321 217,611 227,779 228,654 215,366 198,528
Day Tour Vessel Passengers® 16,694 19,522 22,176 23,125 24,888 20,427
Overnight Tour Vessel Passengersb 1,760 2,022 1,236 1,164 739 2,343
Charter Vessel Passengers 1,044 1,743 1,782 1,046 391 981
Private Boaters 1,734 1,806 1,236 1,343 2,279 2,050
Total Motorized Vessel Visitors 386,026 361,675 368,892 382,898 367,703 330,387
Backcountry Visitors 1,307 1,643 1,577 1,642 1,800 1,887
Total Glacier Bay Visitors® 387,333 363,318 370,469 384,540 369,503 332,274
Source: NPS 2003a, Nemeth 2003.
a. Day tour vessel data includes camper drop-off passengers.
b. The source document indicates some uncertainty as to the distribution of traffic between day and overnight tour vessels
in 1997.
c. Does not include other visitors such as Bartlett Cove campground visitors and visitors to other parts of the park.

Cruise ship visitors — More than 90% of park visitors experience Glacier Bay aboard a cruise ship.
These passengerstypically travel on seven-day Inside Passage or cross-Gulf cruises or cruise/tours
that may include stops in Ketchikan, Juneau, Skagway, Sitka, and/or Haines, as well as Seward. In
2002, 364,794 cruise ship passengers visited Glacier Bay. A total of 211 cruise ships entered Glacier
Bay, including 135 during June, July, and August. Cruise ships carried an average of 1,729
passengersinto Glacier Bay each day (including a June/July/August average of 1,721; Nemeth 2003).

Cruise ship visitors spend 8 to 9 hoursin Glacier Bay, with their main destination being the West
Arm and Margerie Glacier. Large cruise ships may have staggered entry times, but their presencein
the Bay can overlap. Since cruise lines want to provide the best possible experience for their
passengers, cruise ship operators often communicate with each other while in the Bay to ensure that
only one cruise ship at atimeisin the popular viewing areas. Typically, a ship will enter the park
between 7 and 8 A.M. and exit between 3 and 4 P.M. Another ship may enter the park at mid-day. A
Park Service ranger naturalist, who provides an interpretive program, is brought onboard shortly after
the ship enters the Bay. For cruise ship passengers, glacier viewing and wildlife sightings are a
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highpoint of their timein the park. Glacier Bay provides these passengers with the widely marketed
“glacier day” on their Alaska cruise.
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FIGURE 3-18: PERCENT OF ANNUAL VISITATION BY VISITOR CATEGORY
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FIGURE 3-19: GLACIER BAY VISITOR TRAFFIC BY VISITOR CATEGORY
1997-2002: CRUISE SHIP PASSENGERS
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FIGURE 3-20: GLACIER BAY VISITOR TRAFFIC BY VISITOR CATEGORY
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FIGURE 3-21: GLACIER BAY VISITOR TRAFFIC BY VISITOR CATEGORY 1997-2002:
CHARTER VESSEL PASSENGERS, PRIVATE B OATERS AND BACKCOUNTRY VISITORS
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Cruise ships provide a means by which thousands of people can experience the park. They also
provide the main mechanism for the Park Service to define and explain park resourcesto visitors. The
variety of opportunities to experience the park that are available to people who visit the park aboard
cruise shipsislimited, however, because these visitors have little control over avisit that is
scheduled, planned experience as offered by the operators and NPS interpretive staff. Most cruise
ship travelers do not set foot ashore in the park.

Tour vessel passengers—In 2002, 18,454 visitors experienced Glacier Bay on atour vessel. There
were 265 tour vessel entries, including 210 during June, July, and August, with an average of 67
passengers per vessal entry. A moderately small number of tour vessel visitors (1,833 in 2002) travel
on four- to seven-day cruises on vessels with overnight accommodations (Nemeth 2003).

About half of tour vessel passengers arrive to the park by either flying or ferrying to Gustavus
(usualy from Juneau), then boarding the park concession’ s day tour vessel for an approximately 8-
hour tour of the Bay. These passengerstypically spend at least one night in the Gustavus area, either
at the Glacier Bay Lodge or at one of the area’ s bed and breakfast or lodging facilities. Recent
demographic data regarding tour vessel visitors are not available; however, a 1989 survey provides
some insight into these visitors experience at the park (Johnson 1990):

= Viewing glaciersisthe single most important activity motivating tour vessel visitorsto
travel to Glacier Bay, followed by viewing wilderness scenery (Johnson 1990; Littlejohn
2000).

= Seeing and photographing glaciers was a highlight of the trip for most tour vessel
visitors.

Tour vessels provide a dlightly different visitor’ s experience than cruise ships. Like cruise ships, they
follow arather standardized schedule and routing, however, tour vessel routes are often more variable
than those of cruise ships. Thisis because tour vessels tend to travel closer to shorelines and dueto
smaller size and draft constraints, they are able to spend time in inlets, coves, and at islands that are
not typically visited by cruise ships. The NPS ranger naturalists provide commentary throughout the
day onboard all tour vessels so that visitors can learn about and understand park resources. The more
intimate setting afforded by the tour vessels allows for greater opportunity for one-on-one interaction
with the ranger naturalists. Many tour vessel visitors stay at or visit the Glacier Bay Lodge, where
they have additional opportunities to interact with NPS interpreters stationed at the visitor’s center.

Charter vessel visitors— Charter vessels are available for hire on an unscheduled basis, although
charter vessels that provide drop-off services are allowed to operate on a scheduled basis (NPS
1997b). Charter vessels offer arange of Glacier Bay experiences. Operators with charter vessel
concession permits include residents of Gustavus, Elfin Cove, and Pelican operators that bring guests
to Glacier Bay and Dundas Bay for sightseeing, sport fishing, or wildlife viewing.

Charter vessels provide opportunities for visitors who prefer smaller groups and less structure in their
days. Also, because charter vessels are typically smaller than cruise ships and tour vessels, visitors on
charter vessels can enter and explore areas of shallow waters and many of the smaller coves. Charter
vessels also provide opportunities for off-vessel experiences, including kayaking and shore visits.

Private vessdl visitors — Private vessels range from yachts of 100 feet (30.5 meters) and more to
smaller vessels carrying one to two people from the nearby communities of Gustavus, Hoonah, Elfin
Cove, or Juneau. Private vessel visitors may be in Glacier Bay for avariety of reasons, including
glacier sightseeing, wildlife viewing, and sport fishing. The definition of private vessels does not
include vessels used for commercial fishing.

In 2002, approximately 1,700 visitors arrived in Glacier Bay on aprivate vessdl. Visitors aboard
private vessels can experience solitude and quiet and are able to visit the most remote areas of the
park.
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Backcountry visitors — The term “backcountry visitors’ refersto those individuals who seek a non-
motorized outdoor recreational experience with wilderness qualities. Backcountry visitors include
those visitors, mainly campers and kayakers, who use the drop-off service provided by tour and
charter vessels to reach backcountry locations in Glacier Bay. Backcountry overnight tripsin and
around Glacier Bay have shown an overall upward trend since 1970 (NPS 1995a), although the last
few years have shown a slight decrease from this trend (NPS 2001g). Since 1997, on average, 1,711
people per year have visited the backcountry (see table 3-13). Private groups tend to be small (an
average of 2.5 people). Commercially guided groups average 10.8 people.

TABLE 3-13: BACKCOUNTRY VISITATION IN GLACIER BAY NATIONAL PARK
AND PRESERVE, MAY THROUGH SEPTEMBER (AVERAGE) 1997-2001

Visitor- ~ Mean Trip

Use Length Mean

Groups® Individuals®  Nights®  Nights®  (#nights)®  Group Size”
Private groups 561 1,448 1,371 3,527 4.0 2.5
Commercial groups 24 263 96 1,013 4.6 10.8

Total 585 1,711 1,467 4,540

Source: Kralovec 2002.

a. Data were derived from the Backcountry Permit database.
b. Data were derived from the Backcountry Visitor Survey database.

Many individuals plan their backcountry camping trips to experience a variety of recreational
activities, such as whale watching and kayaking. Travel to Glacier Bay occurs at times when these
activities are most desirable, mainly during June through August, with the highest use occurring in
July. Thistime period coincides with the peak for cruise ship and other vessel traffic (Kralovec 2002).

Access to the Glacier Bay backcountry is mainly viacommercial transportation, generally by tour
vessel, charter vessel, or float plane. Commercially guided groups usually begin their tripsin Bartlett
Cove or by chartering a vessel or plane that transports them directly to the East or West Arm
(Kralovec 2002). Those visitors nhot wishing to hire acommercial guide also can begin their trip from
Bartlett Cove, where they can charter either avessel or airplane to take them into the backcountry to a
starting point or to one of the three or four designated day tour drop-off locations. Another option for
visitorsisto begin their trip by paddling directly from Bartlett Cove (these visitors usually limit their
trip to the Beardslee Islands ared). Since 1997, the number of backcountry visitors starting their trip
from Bartlett Cove has steadily increased.

More than 90% of backcountry visitors to the park camp on the shoreline in designated wilderness.
Nearly all the marine shoreline that is flat enough can be or has been used as a campsite. Figure 3-22
shows the locations of campsites used during the period of 1997 to 2001. Shoreline wilderness
camping is exposed to a variety of intrusions, mainly the sights and sounds of human activity,
including the sight of motorized vessels, aircraft, and other groups camping in the backcountry. These
types of intrusions can negatively affect the quality of avisitor’'s experience.

The backcountry wilder ness experience — People often visit wild places because of a desire to escape
the pressures and stresses of civilization; to learn about and appreciate nature; and to experience
solitude, adventure, and wildness with the companionship of friends and family (Driver et al. 1987,
Brown and Haas 1980). The National Park Service Act of 1916 (Organic Act, section 1), the
Wilderness Act of 1964 (section 2¢), and the Alaska National Interest Lands Conservation Act
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(section 101) call for providing recreational opportunities that emphasize viewing scenery or
experiencing solitude, or that are primitive and unconfined. Management of wilderness provides
“visitors with opportunities to experience solitude in arelatively unmodified natural environment
with few management restrictions and facilities” (Lawson and Manning 2001).

The park is remote from the rest of the U.S. Even by Alaska standards it is remote, with no roads
leading to either Gustavus or Bartlett Cove (the starting point for nearly all visitors). This sense of
remoteness is generally aleading factor for visitors wanting atruly wild experience. Although Glacier
Bay is not accessible by road, numerous vessel routes exist for boats and flight paths for aircraft. The
degree to which boats access Glacier Bay may limit the perception of remoteness by backcountry
visitors.

Kayakers, hikers, and some boaters who camp on land are within sight, sound, and sometimes smell
of motorized vessels, including vessels that travel outside wilderness. A study by Salvi and Johnson
(1985) shows that the mean number of sightings of motorized watercraft, as reported by the
respondents, totaled 9.8. Thiswas before the increases in cruise ships and tour vessels authorized in
the 1985 regulations. As additional motorized vessel use is permitted and as backcountry use
increases or otherwise changes, research (Johnson 1990) has noted the possibility that some users
tolerance for seeing other people in the backcountry may be exceeded and that these users either may
be displaced (not return to the area again) or may simply change their expectations regarding
wilderness and solitude in Glacier Bay. Kralovec's report (2001) on backcountry visitor use showed
more than 200 visitor complaints regarding motorized vessels and aircraft use in the backcountry.
These complaints reflect intrusion into an experience where such use is not expected.

Glacier Bay’ s backcountry experiences are mainly water based. Only a few wildernesses within the
National Wilderness Preservation System (NWPS) are so characterized, and many of those, such as
the Boundary Waters Canoe Area Wilderness in Minnesota, are heavily used and regulated. The
affected environment, therefore, exists within asocial context that is growing in scarcity. Glacier Bay
plays an important role in providing marine-oriented backcountry opportunities becauseit is
relatively easier to access than other Alaskan marine wilderness areas.

A survey of park visitors was conducted during summer 1999, from July 23 to August 1 (Littlejohn
2000). A total of 666 questionnaires were distributed to visitors at Bartlett Cove; 545 respondents
returned completed surveys, for an 82% response rate. The survey did not include visitorstraveling to
Glacier Bay on acruise ship.

The survey asked respondents about their visit to Glacier Bay, including how they received
information about the park, modes of transportation, participation in activities, reasons for visiting,
length of stay, use of park services, satisfaction levels, interest in various educational subjects, and
demographics. In addition, the survey asked backcountry visitors and vessel passengers how they
were affected by the sightings of other park users, such as cruise ships, kayaks, and airplanes.
Respondents also were asked about how their park experience was affected by other types of visitor-
related effects, such as vessel stack emissions and aircraft noise.

Most survey respondents (84%) traveled into the Bay either by tour, charter, or private vessel. When
asked about sightings of other visitor groups, most of these respondents said that they had seen at
least three kayaking/camping groups per day, at least one cruise ship per day, and at least three other
vessels per day. For most of these visitors, the sighting of other visitor groups had no detrimental
effect. About one-fourth (24%) of the respondents said that seeing cruise ships detracted from their
experience, while 11% said it enhanced their experience. Seeing airplanes detracted from the
experience for 17% of respondents; seeing other vessels, 8%; and seeing kayakers/campers, 2%.

Nearly one-fourth (23%) of respondents said that they kayaked, hiked, or camped in the backcountry
during their visit. When asked about daily sightings of other visitors, most backcountry visitors said
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that each day they had seen at least one other kayaking/camping group, at least one cruise ship, at
least one other vessel, and at least one airplane.
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34.3 Vessal Useand Safety

This subsection discusses vessel use and management in the park. Vessel safety under the current
vessel quotas and operating requirements is discussed in subsection 4.4.3.

Appendix E contains records related to the numbers of vessels using Glacier Bay based on vessel
entry permits. Thisinformation includes a summary of the 2001 and 2002 Outer Waters V essel
Activity Surveys and presents vessel sightings from June to September of those years (NPS 2002)).

Cruise ships. Cruise shipsthat enter Glacier Bay generally follow a predictable pattern. The first ship
typically enters Glacier Bay at 6 or 7 A.M. A second ship may arrive at about the same time, but
usually several hours later, at about 10 A.M. Upon entering Glacier Bay, each cruise ship slowsto
about 6 knots near the entrance of Bartlett Cove to alow two park rangers to board the vessel. These
rangers deliver interpretive presentations to the passengers. Virtually every cruise ship makes the 55-
mile (88.5-kilometer) voyageto Tarr Inlet to provide passengers aview of Margerie and Grand
Pacific Glaciers. The ships then proceed south, departing Glacier Bay between 4 and 8 P.M. (Eley
2000). If the next destination is Seward, Y akutat, or Sitka, the ships turn west to transit Cross Sound;
if the destination is Skagway, Juneau, or Ketchikan, they turn east once clear of the mouth of Glacier
Bay. Figure 3-23 shows the typical cruise ship routes and major destinations.

Table 3-14 describes the typical itineraries followed by the early and mid-morning arriving cruise
ships visiting Glacier Bay. This schedule has proven effective in providing opportunities for cruise
ship visitorsto enjoy, appreciate, and learn about the park.

TABLE 3-14: OPTIMAL TIMETABLES FOR CRUISE SHIP ENTRIES

Example of Optimal Itinerary for a Example of Optimal Itinerary for a
7 AM. Arrival 10 A.M. Arrival

Time Activity Time Activity

7 AM. Arrive Glacier Bay 10 A.m. Arrive Glacier Bay

9 AM. Queen Inlet, begin commentary 10:30 A.M. Interpretive presentation

10:30- View Margerie and Grand Pacific Glaciers | 11:15 A.m. Second interpretive presentation, if

11:30 A.M. needed

12:30-1:30  View Lamplugh Glacier (Jaw Point / Johns | 12 p.m. Queen Inlet, begin commentary

P.M. Hopkins, if appropriate)

2 P.M. Reid Inlet 1:30-2:30 View Margerie and Grand Pacific Glaciers
P.M.

2P.M. Interpretive presentation 3:30-4:30 View Lamplugh (Jaw Point / Johns
p.m. Hopkins, if appropriate)

2:45 p.Mm. Second interpretive presentation, if 5pP.M. Reid Inlet

needed
4 p.M. Depart Glacier Bay 7 P.M. Depart Glacier Bay

Notes:

Muir Inlet is not part of the optimal itinerary because the Park Service believes that the transit time needed for traveling to the East
and West Arms of Glacier Bay could diminish the time spent at tidewater glaciers and thus diminish passenger enjoyment and
understanding of the park.

Johns Hopkins Inlet is a not a preferred cruise ship destination because of seasonal area closures, high concentrations of harbor
seals, and other factors that will often prevent going beyond, or even approaching, Jaw Point.

Other bays and inlets of the park (such as Dundas Bay and Lituya Bay) are not included because of potential conflicts between
cruise ship activities and existing visitor uses.

Transit through park marine waters outside headlands — Icy Strait, Cross Sound, and the outer coast open waters (the park
boundary extends 3 miles [4.8 kilometers] offshore) — is considered an incidental use of the park at this time. The Park Service
encourages cruise ship operators to develop appropriate ship-board programs to further passenger knowledge and appreciation of
these remote areas of the park.
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Tour, charter, and private vessels. Tour, charter, and private vessels are capable of entering remote
inlets and harbors within Glacier Bay because of their smaller size and shallow draft compared to
those of larger ships (see routes, major destinations, and anchoragesillustrated in figure 3-24).

Tour vessel excursions are typically focused on sightseeing and attempt to provide passengers with an
opportunity to see the tidewater glaciers, aswell as other scenery and wildlife. These vessels often
travel close to shore to provide passengers with a better view of bears, seals, eagles, and other
wildlife, and can more freely maneuver about in smaller inlets and bays than those which larger ships
can enter. Tour vessels that offer overnight excursions usually carry a USCG-licensed master
(captain) and two to three licensed mates.

Because an individual or group “hires’ the vessel for the day, charter vessels often have aflexible
schedule and route to accommaodate the desires of the customer(s). An individual or group might hire
acharter vessel to take them sightseeing or kayaking in aremote location, or to provide accessto a
remote shoreline for hiking or wildlife viewing. Some charter vessel customers simply wish to cruise
to aremote anchorage to enjoy the scenery, the solitude, and a meal. According to Eley (2000), many
small vessels anchor to provide kayaking directly from the vessel. Several are capable of “ soft
grounding” at the shoreline for deploying a bow gangway, thus allowing passengers to disembark
directly to shore.

Private vessels are the least regulated and restricted class of vesselsthat operate in Glacier Bay.
Within the limits of the park regulations, private vessels have total flexibility. Private vessels can visit
any area of the park open to motorized vessels. Private vessels that are small can transit into smaller
and more restricted inlets than other vessels. Like charter vessels, private vessels are used to take their
occupants sightseeing, kayaking, hiking, wildlife watching, or just to anchor in a quiet cove.

Table 3-15 summarizes the number of entriesinto the park by private and charter vessels from 1998
to 2001.

TABLE 3-15: PRIVATE AND CHARTER VESSEL ENTRIES INTO
GLACIER BAY NATIONAL PARK AND PRESERVE — 1998 10 2001

Private Vessels Charter Vessels

Total Entries June-to- Other Off-

(Sum of General and General Local August Glacier Marine Season

Year Local Entries) Entries Entries Entries Bay Waters Entries
1998 412 348 64 125 67 58 18
1999 418 331 87 191 115 76 24
2000 414 356 58 262 173 89 38
2001 385 323 62 273 166 107 48

Administrative vessel traffic. With the exception of non-motorized waters, administrative vessels
travel throughout the waters of Glacier Bay to fulfill park management responsibilities, including
park research and patrol; operational responsibilities, including official government vessels other than
Park Service; and transfer of personnel onto cruise ships; and emergency response. Access to
seasonally-closed non-motorized waters by administrative vesselsis approved by the superintendent
and granted on a case-by-case basis. The number of administrative vessels transiting the park is not
restricted to adaily or seasonal limit, to allow necessary flexibility in accomplishing these tasks. In
addition, all requests for resource monitoring or research activities within the park go through a
research permit process. Research permit applications are reviewed by park staff, who recommend
that the superintendent either approve, partially approve, or deny aresearch permit, based on several
factors. All applicable federal and state regulations are considered during this review. Research
permits can beissued for the entire study or only a portion, and may include specific mitigation
measures to protect park visitors and resources.
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Commercial fishing traffic. Commercial fishing is authorized in perpetuity within the non-
wilderness marine waters outside of Glacier Bay, and is being phased out within the non-wilderness
watersinside Glacier Bay. The wilderness waters of Dundas Bay and Glacier Bay are closed to
commercial fishing.

The three types of commercia fishing currently authorized in the non-wilderness waters of Glacier
Bay are longline fishing for halibut, pot and ring fishing for tanner crab, and trolling for salmon.
Fishing by lifetime-access permit holders will continue in Glacier Bay until all the current permit
holders cease to fish. Vessdl traffic associated with commercial fishing is not addressed directly in
this environmental impact statement, but is considered in the assessment of cumulative effects.

Ferry. In 2002, aferry service was offered from Juneau to Bartlett Cove four days per week. Public
Law 105-83, section 127, provides for adaily ferry service:

For the sole purpose of accessing park or other authorized visitor services or
facilities at, or originating from, the public dock area at Bartlett Cove, the National
Park Service shall initiate a competitive process by which the National Park Service
shall allow one entry per day for a passenger ferry into Bartlett Cove from Juneau:
Provided, That any passenger ferry allowed entry pursuant to this Act shall be
subject to speed, distance from coast lines, and other limitations imposed necessary
to protect park resources. Provided further, That nothing in this Act shall be
construed as constituting approval for entry into the waters of Glacier Bay National
Park and Preserve beyond the immediate Bartlett Cove area as defined by a line
extending northeastward from Point Carolus to the west to the southernmost point of
Lester Island, absent required permits.

The future schedule of the ferry service is subject to change.

Hoonah access. Visitation to Glacier Bay by members of the Hoonah Indian Association has been
relatively low in relation to other local private boaters, despite the deep cultural connection that the
Huna Tlingit people have to Glacier Bay. One explanation for thisis derived from consultation
between park staff and tribal members, and can be attributed to the current need to obtain permitsto
visit the Huna Tlingit ancestral homeland, a requirement disapproved by most Huna Tlingits and
actually deemed insulting to many. This lack of visitation to the park by many Huna Tlingits,
particularly the youth, has led to a decline in direct knowledge of Glacier Bay and its cultural
traditions. In ajoint effort between the Park Service and the Hoonah Indian Association to devise
waysto retain avital ethnographic resource, a procedure has been developed through an existing
Memorandum of Agreement between the park and the Hoonah Indian Association. Access for
members of the Hoonah Indian Association may increase somewhat as a result.
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3.4.4 Wilderness Resources

This subsection describes the park’ s wilderness resources as a component of the human and natural
environment and includes a brief definition of wilderness as a resource. It then identifies the locations
of wilderness areas within the park, and discusses the status of wilderness within the park, including
the relative contribution of the park’s wilderness to the National Wilderness Preservation System.

Wildernessis unlike other components of the affected environment. Wildernessis a holistic concept,
and the notion of it asaresource is different from that of individual attributes such as wildlife, water,
and scenery. It does not represent a particular biophysical attribute, but rather a sense of naturalness
that occurs within a pristine environment that is largely unaffected by human activity. Under the
Alaska National Interest Lands Conservation Act, 2,658,186 acres (1,075,730 hectares) of the park’s
total of 3,283,168 acres (1,328,651 hectares) are congressionally designated as part of the National
Wilderness Preservation System (see table 3-16).

TABLE 3-16: DESIGNATIONS WITHIN
GLACIER BAY NATIONAL PARK AND PRESERVE

Designation Acres (hectares) Percentage of Total
Land
Wilderness land 2,610,548 (1,056,451) 97.7%
Non-wilderness preserve
land 54,811 (22,181) 2%
Non-wilderness land 8,504 (3,441) 0.3%
Total Land Acreage 2,673,863 (1,082,073) 100%
Water
Non-wilderness waters 559,418 (226,388) 92%
Wilderness waters 47,638 (19,278) 8%
Total Water Acreage 607,056 (245,666) 100%
Source: NPS 2002g.
Note:
Non-wilderness preserve land includes a large contiguous area south and west of Dry Bay,
incorporating most of the park. Non-wilderness park land is located mostly at and near Bartlett Cove.

The acreage totals in table 3-16 differ from those listed in section 701 of the Alaska National Interest
Lands Conservation Act because of the use of more exact mapping techniques and isostatic rebound
(see subsection 3.3.5). These wilderness resources include most of the land in the park and five
marine wilderness waterways: the Beardd ee |dands, Dundas Bay, the Hugh Miller / Scidmore
complex, Adams Inlet, and Rendu Inlet (see figure 3-25). These marine wilderness waterways
comprise 47,638 acres (19,278 hectares) or about 8% of the total marine watersin the park (see table
3-16 and figure 3-25).

Much of the designated terrestrial wildernessin Glacier Bay and Dundas Bay consists of ice and rock
outcroppings. Land cover near the coastal environment includes coniferous or hardwood forests at
various stages of succession, depending on their proximity to the glaciers. Some old-growth forests
occur in designated wilderness. While Glacier Bay and Dundas Bay contain alarge amount of
designated wilderness, backcountry visitation is largely restricted to the narrow belt of shoreline
throughout the Glacier Bay National Park and Preserve. Unless within designated wilderness waters,
land below Mean Higher High water is not designated wilderness. The steep topography and dense
vegetation of the coastal zone limits the area available for camping by backcountry visitors. Useis
further concentrated, because visitors mainly are attracted to tidewater glacier areas and campsites
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along the shoreline. Administrative closures of certain beaches due to bear concerns or for wildlife
protection have added to camper congestion on the remaining suitable beaches.

Park Wildernessin Relation to the Entire National Wilder ness Preservation System. Currently,
Alaska has 48 congressionally designated wilderness areas. With the passage of the Alaska National
Interest Lands Conservation Act, eight additional areas were designated as wilderness under NPS
management. Those eight wilderness areas comprise nearly 34 million acres (13.7 x 10° hectares), or
32% of the total wilderness acreagein all of the U.S. In Alaska, the Glacier Bay wilderness represents
nearly 6% of the total NPS wilderness and nearly 2.5% of the total acres of wildernessfor all agencies
that manage wilderness (Wilderness Information Network 2002).

More important than its size, the Glacier Bay wilderness offers some of the most unigque resourcesin
all of the National Wilderness Preservation System. With its calving tidewater glaciers, temperate
rainforest, plant diversity, and terrestrial and marine wildlife, including threatened and endangered
species, the Glacier Bay wildernessis an unparalleled intact ecosystem.

Glacier Bay is one of the most pristine unitsin the National Wilderness Preservation System. A
survey of backcountry visitorsto Glacier Bay in 1984 (Salvi and Johnson 1985) showed that 68.8%
of respondents did not see any evidence of litter and that 90.1% of respondents saw no cut branches
or trees. During a reconnai ssance backcountry sea kayak wilderness trip to the Hugh Miller /
Scidmore area by one of the EIS team membersin June 2001, very little evidence of human pollution
or impact was detected along shorelines or within the water. The pristine qualities of wilderness,
along with opportunities to experience solitude and other characteristics that attract backcountry
visitors, are addressed in subsection 3.4.2, “Visitor Experience.”
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3.4.5 Local and Regional Socioeconomics

This subsection addresses the baseline socioeconomic environment of the communities neighboring
Glacier Bay and Dundas Bay, and those communities affected by visitor traffic to Glacier Bay.
Baseline data are presented for Gustavus, Elfin Cove, Hoonah, Pelican, Haines, Y akutat, Juneau,
Skagway, and Sitka, Alaska. This subsection also provides baseline information regarding the role of
the tourism industry in Southeast Alaska and the role that Glacier Bay playsin the industry.

Community baseline data addressed in this subsection include such factors as popul ation,
employment, and per capita and household income. The baseline analysis includes an assessment of
economic connections or links between communities and Glacier Bay. These links include cruise
shipsthat visit acommunity and Glacier Bay, local businesses with Glacier Bay permits, and
geographic proximity to Glacier Bay.

There are two types of Glacier Bay business permits. concession contracts and incidental business
permits (IBP). Concession contracts are awarded through a competitive process. Eight cruise ship
companies have permits to enter Glacier Bay: Carnival Cruise Line; Celebrity Cruises, Inc.; Crystal
CruisesInc.; Holland AmericaLine, Inc.; Princess Cruises, Inc.; World Explorer Cruises; Cruise
West; and Norwegian Cruise Lines. Tour vessel operators with concession permits include Cruise
West; Clipper Cruises; Glacier Bay Adventures; Glacier Bay Park Concessions, Inc. (asubsidiary of
Juneau-based Goldbelt, Inc.); and Lindblad Expeditions.

In addition to cruise and tour vessel services, other concessions for Glacier Bay include 13 Glacier
Bay charter vessels, one kayaking guide service, and one kayak rental concession. Glacier Bay Park
Concessions, Inc., holds the lodging and food service concession contract for the government-owned
Glacier Bay Lodge in Bartlett Cove. Lodging and hunting guide permits for Dry Bay, aswell as
several Alsek River rafting permits, also have been granted.

Anincidental business permit authorizes services (NPS 2002h):
= for which no fixed commercial facilities are used or required within the park.
= for which the commercia activity originates outside the park.
= for which no money changes hands on park lands.
= for which no commercial solicitation occurs on park lands.

= that are appropriate in the park area.

Incidental business permits are issued for one-year terms. The types of services using these permits
include charter vessel servicesin park waters outside Glacier Bay and Dundas Bay (which are open to
concession permit holders only, May 16 through September 30), and kayaking in park waters outside
Glacier Bay (open only to concession permit holders, June 1 through September 10). Backcountry
guiding and air taxi operations are also authorized, with specific restrictions, with an incidental
business permit. Approximately 40 incidental business permits are issued annually for Glacier Bay;
however, there is no limit on the number of incidental business permits that can be issued.

Gustavus. Gustavusis atown of 429 residents |ocated on the north shore of Icy Passage, at the
entrance to Glacier Bay (Alaska Department of Labor and Workforce Development [ADLWD] 2000).
The community is bordered on three sides by park and preserve land.

Local economy — Gustavus' s economy (see table 3-17) islargely driven by the town’s proximity to
the park, which attracts large volumes of visitors to the area annually. The Park Serviceis by far the
largest employer in the community. Glacier Bay Lodge, other arealodges, bed and breakfasts, and
charter and tour companies provide additional local employment. Historically, fishing has been
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another important part of the economy. In 1997, 24 fishers fished 46 permits and earned $970,000.
Because of Gustavus'sreliance on the visitor and fishing industries, employment is largely seasonal.
In 2001, 19 residents fished 29 permits, earning approximately $490,000 (Alaska Commercial
Fisheries Entry Commission [ACFEC] 2002); however, participation and local earnings from
fisheries have dropped in recent years, due in part to the Glacier Bay commercial fishing closures and
restrictions. The Gustavus Public School and the Park Service provide some year-round stability.
Construction projects also have contributed to the local economy in recent years. Gustavus, with its
large base of private land, has benefited significantly from real estate salesin recent years, and many
summer homes help support local businesses and maintain a steady construction industry.

TABLE 3-17: ECONOMIC INDICATORS — GUSTAVUS, ALASKA

Population 2000 429
Population Change 1990-2000 +66.3%
Percent Alaska Native 4.2%
Percent Employed Workers 54.6%
Number Employed 190
Percent Unemployed 8.9%
Percent Not in Labor Force 36.5%
Median Household Income $34,766
Per Capita Income $21,089
Percent Employed in Visitor-Affected Businesses? 45.3%
Source: ADLWD 2000.

a. These businesses include retail trade, transportation/warehousing/utilities, and

arts/entertainment/recreation/accommodation/food services.

Gustavus's economic links with the park and preserve — Park management, park visitation, and
commercial fishing accounted for most of the Gustavus area economic activity. Historically,
commercial fishing in Glacier Bay has played an important role in the local economy. This has
changed, however, with commercial fishing restrictions and closures in the Bay. For example, the
Dungeness crab fishery was the most important fishery for the local economy five years ago;
however, today, Dungeness fishing in the Bay is closed entirely, resulting in the loss of several
hundred thousand dollarsin annual grossincome for local fishers and processors. The federal
government bought out local Dungeness fisheries permit holders. Other fishers and processors have
received compensation for impacts associated with commercial fishery closures. Local fishers who
qualify for the lifetime-access permits can continue to fish in parts of the park waters.

Visitor travel to Glacier Bay is an important part of the Gustavus economy. Gustavusiis served by
daily jet service from Juneau in the summer, and commuter service year-round. In 2002, a ferry from
Juneau arrived in Bartlett Cove four times weekly in the summer, and departed from Gustavus for the
return trip. (In the past, this ferry ran daily trips between Juneau and Gustavus.) In a summer 2001
survey of visitors exiting Alaska at the Juneau Airport, 10% of respondents had spent at |east one
night in Gustavus or Glacier Bay (McDowell 20024). Providing access to the park is Gustavus's
major tourism asset. A Gustavus visitor information website bills Gustavus as the “ Gateway to
Glacier Bay National Park” and the “starting point to experiencing Glacier Bay” (Gustavus Internet
Group 2002). Asthe website indicates, nearly all of Glacier Bay’s non-cruise visitors must transit
Gustavus at some point.

Although most of Gustavus' s visitors are attracted to the area by the park, they usually spend at least

some of their time in Gustavus. Only one lodging facility is located within the park, so many visitors
who travel to Gustavus stay in Gustavus's local inns and bed and breakfasts. Along with tripsinto the
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Bay aboard kayaks, charter vessels, and day tour vessels, visitors participate in many Gustavus-based
activities, including kayaking, mountain biking, hiking, golfing, sport fishing, and wildlife viewing.

Gustavus-based businesses with concession permits to operate charter vesselsin the park include
Glacier Bay Country Inn, Grand Pacific Charters, Gustavus Marine Charters, and Sea Wolf
Wilderness Adventures. Whisper Marine, True North Charters, Whale Bay Charters, and Cross Sound
Express have incidental business permits. Glacier Bay Sea Kayaks and Alaska Discovery have
concession permits for kayaking, Glacier Bay Adventures has a concession permit for atour vessel,
and TLC Taxi has an incidental business permit for ataxi service. Air Excursions has an air taxi
permit.

It should be noted that not al visitation to Gustavusis park related. Some regional residents (Juneau
residents, in particular) use Gustavus as a weekend getaway destination, and some have summer
homes in the area. Other visitors come to Gustavus for the sole purpose of sport fishing.

The Gustavus economy has never been sufficiently modeled to quantify the park’ srole in terms of
local persona income; however, for the purposes of this study, it is assumed that about one-half of all
local personal income isdirectly or indirectly linked to park visitation. This includes income related
to visitorstraveling to the area to see Glacier Bay on tour and charter vessels.

Elfin Cove. Elfin Cove's population is seasonal, with just a handful of winter residents and up to
approximately 70 summer residents. The community is located on the northern coast of Chichagof
Island (ADLWD 2000) and lies less than 25 miles (40 kilometers) southeast of the entrance to Glacier

Bay.

Local economy — Elfin Cove's economy (see table 3-18) revolves around the fishing industry.
Twenty-seven year-round or seasonal residents hold commercial fishing permits, and 10 local lodges
cater to sport-fishing visitors (Alaska Department of Community and Economic Devel opment
[ADCED] 2002). Nearly all employment is seasonal. Elfin Cove also serves as avital service center
for commercial and recreationa vessels. The principal commercial fishery based in Elfin Coveisthe
salmon troll fishery. Elfin Cove also is the closest community to the principal trolling areas in the
Inain Islands and Cross Sound, and has fuel, ice, and afish buyer. These reasons made Elfin Cove a
hub for the commercial fishing industry. In addition to the 27 permit holders who list Elfin Cove as
home, fishers from throughout the region have traditionally made Elfin Cove their port of call during
the summer troll season.

TABLE 3-18: ECONOMIC INDICATORS — ELFIN COVE, ALASKA

Population 2000 32
Population Change 1990-2000 -43.9%
Percent Alaska Native 0%
Number Employed 10
Percent Unemployed 11.1%
Percent Not in Labor Force 51.9%
Median Household Income $33,750
Per Capita Income $15,089
Percent Employed in Visitor-Affected Businesses?® 70.0%
Source: ADLWD 2000.
a. These businesses include retail trade, transportation/warehousing/utilities, and
arts/entertainment/recreation/accommodation/food services.

Tourism — Elfin Cove' s economy is heavily reliant on the sport-fishing industry, with 10 lodges.
Occasionaly, small cruise ships stop in Elfin Cove. In 2001, the Yorktown Clipper made 13 calls at
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Elfin Cove, with approximately 1,500 total passengers. The availability of fuel, groceries, apublic
dock, and a restaurant draws visitors aboard sport-fishing or tour vessels.

Elfin Cove' s economic links with the park and preserve — Local economic links with Glacier Bay
include commercial fishing and relatively limited visitor traffic. Some Elfin Cove lodges use access to
Glacier Bay in marketing to clients. They include sightseeing toursto Taylor Bay. Two Elfin Cove
area businesses have concession permits to operate in the park as charter vessels. Six businesses have
incidental business permits to operate as charter vessels. (Severa of these businesses have additional
incidental business permits that allow them to take clients hiking and kayaking along the park’ s outer
coast, with the exception of Dundas Bay.) For the purposes of this study, it is assumed that less than
10% of local personal incomeis directly or indirectly linked to park visitation aboard motorized
vessels.

Hoonah. Hoonah is a predominantly Alaska Native community of 860 located on the northeast shore
of Chichagof Island (ADLWD 2000). It is approximately 30 miles (48 kilometers) from the mouth of
Glacier Bay.

Local economy — Hoonah' s economy (see table 3-19) is centered around commercial fishing,
logging, and government. Commercial fishing provides much of the employment, with 117 residents
holding permits (ADCED 2002). Two fish processing plants account for additional seafood-related
employment. Commercial fishing restrictionsin the park and preserve, and the associated
compensation program, also will affect Hoonah's economy. Logging historically has been an
important part of the economy, although timber activity in Hoonah (and throughout Southeast Alaska)
has declined in recent years. USFS, municipal, and tribal government jobs help provide year-round
stability to the economy. The Alaska Native Claims Settlement Act (ANCSA) village corporation,
Huna Totem, also creates jobs for many local residents. Many residents depend on subsistence
hunting and fishing as afood source.

TABLE 3-19: ECONOMIC INDICATORS — HOONAH, ALASKA

Population 2000 860
Population Change 1990-2000 +8.2%
Percent Alaska Native 60.6%
Number Employed 317
Percent Unemployed 12.5%
Percent Not in Labor Force 39.2%
Median Household Income $39,028
Per Capita Income $16,097
Percent Employed in Visitor-Affected Businesses? 24.2%
Source: ADLWD 2000.

a. These businesses include retail trade, transportation/warehousing/utilities, and

arts/entertainment/recreation/accommodation/food services.

Tourism— Presently, Hoonah offers limited tourist attractions. A few businesses cater to sport-
fishing visitors and one fishing lodge and a couple of bed and breakfasts provide some tourism-
related employment. In addition, several hunting guides live in Hoonah and one major cruise line has
employed local residents to provide onboard presentations. Although no cruise ships currently stop in
Hoonah, the development at nearby Point Sophiawill provide a cruise ship port of call which will
result in economic benefits to Hoonah. Point Sophiawill likely provide additional employment to
Hoonah residents who provide flightseeing, whale watchers, and charter fishing services.

Hoonah' s economic links with the park and preserve — Hoonah' s economic links to the park have
included commercial fishing (and related seafood processing) and a limited amount of visitor traffic.
3-100



3.4.5 Local and Regional Socioeconomics

Of more importance to Hoonah residents are their long-standing cultural linksto Glacier Bay and
Dundas Bay. The village’ s original location in Glacier Bay was destroyed by a glacial advance.
Hoonah residents historically have participated in subsistence activities in the Bay, including fishing,
seal hunting, and gull egg harvesting.

Currently, avery small portion of local personal incomeislinked to Glacier Bay visitation; probably
no more than 2% or 3%, based on study team estimates.

Pelican. Pelican isasmall community of 163 residents located on Lisianki Inlet, on Chichagof Island
(ADLWD 2000). Pelican lies about 50 air miles (80 kilometers) south of the park and preserve.

Local economy — Pelican’s economic activity (see table 3-20) centers around fishing and seafood
processing, because of the proximity to fishing grounds on the Pacific Gulf Coast. Forty-one residents
hold commercial fishing permits (ADCED 2002). The largest local employer is Pelican Seafoods.
Government and transportation jobs provide some employment, while tourism adds a small amount of
economic activity.

TABLE 3-20: ECONOMIC INDICATORS — PELICAN, ALASKA

Population 2000 163
Population Change 1990-2000 -26.6%
Percent Alaska Native 21.5%
Number Employed 81
Percent Unemployed 5.5%
Percent Not in Labor Force 29.1%
Median Household Income $48,750
Per Capita Income $29,347
Percent Employed in Visitor-Affected Businesses?® 12.3%
Source: ADLWD 2000.

a. These businesses include retail trade, transportation/warehousing/utilities, and

arts/entertainment/recreation/accommodation/food services.

Tourism — Because of its remoteness, Pelican generally receivesrelatively little tourism-related
traffic. An Alaska Marine Highway System ferry service visits Pelican just twice monthly in summer,
and once monthly in winter. Regularly scheduled float plane service from Juneau has three arrivals
daily in the summer, and one arrival daily in the off-season. Most visitor activity is centered on
several sport-fishing lodges and bed and breakfasts. Local lodging and charter businesses also
advertise kayaking, hiking, wildlife viewing, and visiting local hot springs. Some kayakers use
Pelican as a stop or jumping-off point for exploring Chichagof and Y akobi Islands. An annual music
festival draws more than 100 visitors for one weekend in spring.

Pelican’s economic links with the park and preserve — Although Pelican is geographically close to
Glacier Bay, its economy currently is not closely linked to the park (commercial fishing and seafood
processing have represented an economic link between Pelican and Glacier Bay). There is no direct,
regular ferry service or air service between Pelican and Gustavus. Pelican’ s visitor website makes no
mention of Glacier Bay as anearby attraction, nor do the websites of several local visitor-oriented
businesses (Pelican Convention and Visitors Bureau 2000). One local sport-fishing lodge has a
concession permit to operate in the park, while another charter service has an incidental business
permit. Currently, very little local personal income has alink to Glacier Bay visitation (probably no
more than 2% or 3%, based on study team estimates).
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Haines. Hainesis atown of 2,392 residents located on the Chilkat Peninsulain northern Southeast
Alaska (ADLWD 2000). Geographically, Hainesis situated close to the park; the western border of
the Haines Borough abuts the park’s eastern border in the Chilkat Mountains.

Local economy — The Haines economy (see table 3-21) comprises mainly tourism, commercial
fishing, construction, and government. Because of the seasonal nature of these industries (except
government), alarge portion of local employment is seasonal. The commercia fishing industry
accounted for an estimated annual equivalent of about 90 jobs, or 10% of total employment, in 2000
(McDowell 2002b). The construction industry accounted for an average of 58 jobs in 2000, with peak
employment at about 99 jobs, according to ADLWD data. Together, local, state, and federal
government account for 190 year-round jobs, or 20% of local employment. Some government jobs
result from Haines's status as a major trans-shipment point; it has an ice-free, deep-water port and
dock, and year-round road access to Canada and Interior Alaska on the Haines and Alaska Highways.

TABLE 3-21: ECONOMIC INDICATORS — HAINES BOROUGH, ALASKA

Population 2000 2,392
Population Change 1990-2000 +13.0%
Percent Alaska Native 11.5%
Number Employed 992
Percent Unemployed 8.4%
Percent Not in Labor Force 38.4%
Median Household Income $40,772
Per Capita Income $22,090
Percent Employed in Visitor-Affected Businesses?® 33.2%
Source: ADLWD 2000.

a. These businesses include retail trade, transportation/warehousing/utilities, and

arts/entertainment/recreation/accommodation/food services.

Tourism—As severa of Haines' sindustries, including fishing, timber, and mining, have declined
over the last decade, its reliance on tourism has grown. In a 2002 study for the City of Haines, the
employment attributed to the visitor industry in 2001 accounted for 26% of all wage and salary
employment in Haines (20% being direct employment and 6% being indirect employment; McDowell
2002b). Visitor industry personal income accounted for 14% of all Haines employment-related
personal income in 2001.

Approximately 200,000 visitors traveled to Haines in 2002. The bulk of these visitors were cruise
passengers — 80,000 passengers off ships docked in Haines, and 40,000 off fast ferries from
Skagway. Between 50,000 and 60,000 visitors arrived by highway and ferry. In 2003, cruise
passenger volume from ships docked in Haines is expected to drop to 21,500 (McDowell 2002b).

Haines' s economic links with the park and preserve —Haines' s economic links to Glacier Bay have
included commercial fishing and visitor travel. Most of the direct, visitor-industry economic links
between Haines and the park exist in Haines-based flightseeing tours that fly over the park. In
addition, two local air carriers offer regularly scheduled service between Haines and Gustavus, and
several other carriers will schedule flights as needed. Thereis no direct, regular ferry service between
Haines and Gustavus. Most of Haines' s independent visitors travel by highway or by the Alaska
Marine Highway System, neither of which are connected to Gustavus. Some independent travelers
visit both communities; 12% of visitors who spent at least one night in Haines also spent at least one
night in Gustavus (McDowell 20023).
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Chilkat Guides, a company that runs rafting trips down the Alsek River, isthe only local business
with a concession permit for the park. Three other businesses — Alaska Mountain Schooal,
Earthcenter Adventures, and Mountain Flying Service — have incidental business permits.

An indirect economic connection between the park and Haines exists through the cruise industry. Of
the 80,000 passengers off large cruise ships docked in Haines in 2002, 60% of them visited the park
(McDowell 20024). A significant portion of Skagway cruise passengers who travel by fast ferry to
Haines also visit the park on their cruises, because Skagway sees 88% of all Alaska cruise traffic.
Hainesis also important in itsrole as an itinerary option for shipsthat do not have park permits. It
shares this role with other southeast ports.

Approximately 5% of total personal incomein Haines is directly or indirectly linked to Glacier Bay
visitation, based on study team estimates. This includes income generated by cruise ship passengers
who visit Haines (and spend money while in town) and Glacier Bay, aswell asflightseeing and air
taxi service to Gustavus. Haines recognizes its proximity to the park as a marketing asset. On the
Haines Convention and Visitors Bureau website, the park and preserve is mentioned as being nearby
and accessible by airplane (Haines Convention and Visitors Bureau 2002).

Yakutat. Yakutat isacommunity of 808 residents |ocated at the mouth of Y akutat Bay on the Gulf of
Alaska (ADLWD 2000). The Y akutat Borough shares its eastern border with the park and preserve.

Local economy — Y akutat’ s economy (see table 3-22) depends on commercial fishing, fish
processing, and government. A cold storage plant has been the magjor private employer, and 162
residents hold commercial fishing permits (ADCED 2002). Of the 390 year-round jobs in 2000, 104
(27%) were government-related (ADLWD 2002). The service and retail sectors also constitute alarge
percentage of local employment (34%). Most residents depend on subsistence hunting and fishing as
afood source.

TABLE 3-22: ECONOMIC INDICATORS —
CITY AND BOROUGH OF YAKUTAT, ALASKA

Population 2000 808
Population Change 1990-2000 +14.6%
Percent Alaska Native 39.6%
Number Employed 440
Percent Unemployed 6.0%
Percent Not in Labor Force 22.2%
Median Household Income $46,786
Per Capita Income $22,579
Percent Employed in Visitor-Affected Businesses? 29.1%
Source: ADLWD 2000.

a. These businesses include retail trade, transportation/warehousing/utilities, and

arts/entertainment/recreation/accommodation/food services.

Tourism— Tourism plays amoderate role in Y akutat’ s economy. Tourism activity is driven mainly
by sport fishing. Several lodges are located in the area, offering world-class saltwater and freshwater
fishing. Hunting also draws afew visitors every year. Y akutat also serves as a popular access point
for guided and unguided rafting and kayak adventures. Alaska Discovery, for example, runs atrip that
includes anight in Y akutat before and after akayak trip in nearby Icy Bay. Climbers use Y akutat as a
base for ascents of Mount St. Elias, Mount Fairweather, and Mount Logan. Other businesses catering
to the visitor industry include arental car agency, several restaurants, a kayak rental business, and a
surf shop. According to 2000 U.S. Census data, nearly 30% of jobs are in visitor-affected businesses.
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Yakutat’ s economic links with the park and preserve — Y akutat’ s economy has several links to the
park, though very little, if any, is related to motorized vessdl visitation. The town sees some visitor
activity from river rafters who have descended down the Alsek and Tatshenshini Rivers, through the
park into nearby Dry Bay. Climbers of Mount Fairweather, located in the park, use Y akutat as a base.
Several local hunting guides take visitorsinto the park.

Three lodging facilities at Dry Bay have concession permits for lodging at Dry Bay Preserve:
Johnny’s East River Lodge, Northern Lights Haven, and Alsek River Lodge. Two hunting guides,
Gary C. Gray and John H. Latham, have concession permits to hunt in Dry Bay Preserve. Gary C.
Gray aso has a concession permit for Alsek River rafting. The other Y akutat-based businesses
operating in the park have incidental business permits. These include Brabazon Expeditions (sport
fishing, guided hiking, sightseeing, and walking tours), See Alaska with Jim Keeline (sport fishing at
Dry Bay), and Alsek Air Service.

Although cruise ships do not stop in Y akutat, they do pass by the community on their way to Hubbard
Glacier; in 2001, 150 large cruise ships included the glacier on their itinerary (McDowell 2002c).
Hubbard Glacier is affected by Glacier Bay cruise activity in that it is an alternative glacier-viewing
gpot. If acruiseitinerary does not include a Glacier Bay tour, the ship likely will stop at Hubbard
Glacier instead. The local government has attempted to tax the cruise lines for entering Y akutat Bay;
however, cruise lines are as yet declining to pay the tax. Two other enterprisesin Y akutat service the
cruise ships. A shuttle service boats pilots to and from cruise ships, and another enterprise provides
interpretive guides for Hubbard Glacier.

Y akutat’ s visitor-oriented website does not mention the park and preserve, athough its proximity is
apparent on an online map of the area (Greater Y akutat Chamber of Commerce 2002).

Juneau. Juneau, the state capital, is a city of 30,711 people, located on the mainland of Southeast
Alaska (ADLWD 2000). It lies about 50 air miles (80 kilometers) southeast of the park. Juneau is
Southeast Alaska slargest city and is the service, supply, and transportation center for northern
Southeast Alaska.

Local economy — Government is the mainstay of Juneau’ s economy (see table 3-23), with local,
state, and federal employment constituting nearly 45% of all employment (7,000 jobs) in the
community (ADLWD 2002). The seafood and mining industries, along with tourism (see below), also
play important rolesin the local economy. A total of 541 Juneau residents held commercial fishing
permits in 2000, according to the Alaska Commercial Fisheries Entry Commission, and 412 Juneau
residents purchased crew licenses in 2000 (ACFEC 2002). In 2001, seafood processor employment
totaled an estimated 65 jobs. The mining industry employed an average of 291 workersin Juneau in
2000. The Greens Creek Mine, with about 265 employees, accounts for most of the mining
employment in Juneau. Health care and social services are minor, but important, parts of the Juneau
economy.
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TABLE 3-23: ECONOMIC INDICATORS —
CITY AND BOROUGH OF JUNEAU, ALASKA

Population 2000 30,711
Population Change 1990-2000 +14.8%
Percent Alaska Native 11.4%
Number Employed 16,537
Percent Unemployed 4.0%
Percent Not in Labor Force 24.5%
Median Household Income $62,034
Per Capita Income $26,719
Percent Employed in Visitor-Affected Businesses?® 23.7%
Source: ADLWD 2000.

a. These businesses include retail trade, transportation/warehousing/utilities, and

arts/entertainment/recreation/accommodation/food services.

Tourism— The visitor industry employs more Juneau residents than either seafood or mining. The
most recent, comprehensive study of the economic effect of tourism on Juneau was prepared in 1996.
That study found that, as of 1994, the visitor industry employed an annual average of 1,460 workers
and generated $24 million in annual payroll (McDowell 1996a). This visitor industry employment
included 630 jobs created as aresult of cruise ship passenger spending and 830 jobs stemming from
independent visitor spending (including convention visitors).

Since that study was completed, only the economic effect of the cruise industry has been re-
examined. One study found that the cruise industry generated 748 jobs and $15.2 million in payroll in
Juneau in 1999 (McDowell 2000a). In general, the independent market has been flat in Southeast
Alaska over the last several years; however, some growth in Juneau’ s visitor industry has occurred.
For example, employment in hotels increased by about 40 jobs between 1994 and 2000 (ADLWD
2002). Assuming modest growth in the independent market, in addition to the 118 new cruise-related
jobs, current employment in Juneau’ s visitor industry can be estimated at about 1,650 jobs. Current
payroll is estimated at approximately $30 million.

Visitors to Juneau arrive most often by cruise ship; 700,000 cruise passengers arrived in Juneau in
2002 (Juneau Convention and Visitors Bureau 2002). A recent study estimated annual non-cruise
traffic (generally traveling by airplane or ferry) at 157,000 (Egret Communications/ ARA Consulting
2002).

Juneau’ s economic links with the park and preserve — Approximately 5% of total personal incomein
Juneau is directly or indirectly linked to Glacier Bay visitation, based on study team estimates. The
largest share of thisis personal income generated by local spending by cruise ship passengers who
also visit Glacier Bay. It also includes personal income generated by local businesses with linksto
Glacier Bay visitation, as described below.

As the southeast region’ s transportation hub, and with its location only 50 miles (80.5 kilometers)
from Gustavus, Juneau has strong links with the park through its visitor industry. Every cruise ship
that enters the Bay, large and small, includes Juneau on itsitinerary. Of all cruise ships visiting
Juneau in 2001, more than half (53%) visited Glacier Bay (McDowell 20023).

Most independent visitors to the park must stop in Juneau, if only briefly. All jet flights and most

commuter flights to Gustavus originate in Juneau. The ferry to Gustavus leaves from Juneau. Juneau

isalogical spot for private boaters to stop on their way to or from the Bay. Exceptions are visitors

flying in commuter aircraft from other southeast towns and some private vessel visitors. Also, there

are some independent visitors who may only pass through the Juneau Airport on their way to and
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from the Bay. In a 2001 survey of visitors at the Juneau Airport who were exiting the state, 10% had
spent at least one night in Gustavus or Glacier Bay and only afew of these visitors did not spend at
least one night in Juneau (McDowell 20023).

Several Juneau businesses have permits to operate in Glacier Bay. The largest of these is Goldbelt,
Inc. Goldbelt, Inc., isan ANCSA corporation, owned by Alaska Natives, most of whom reside in
Juneau. Goldbelt, Inc.’s, interests in Glacier Bay include:

» the Glacier Bay Ferry, afast catamaran that runs between Juneau and Gustavus / Bartlett
Cove four times per week.

» aday cruisevessel that takes visitorsinto the Bay for glacier and wildlife viewing, with
daily departures from Bartlett Cove.

= the Glacier Bay Lodge, the only overnight lodging operation in the park.

=  Glacier Bay Cruises, acruise line with three small cruise ships that tour the park and
waters outside the park throughout the summer.

Another Juneau-based business with interests in Glacier Bay is Alaska Discovery, the main adventure
tour operator in the park. In addition to operating a five-bedroom bed and breakfast in Gustavus, the
business runs one-day sea kayaking tours out of Bartlett Cove and 24 multi-day kayaking tripsin
Glacier Bay each summer.

Severa smaller-scale permit holders in the park are based in Juneau. These include Admiralty Tours,
Seawind Charters, and Marin