Golden Gate National Recreation Area National Park Service - nterior

www.nps.gov/goga

Marin Headlands and Fort Baker
Transportation Infrastructure and Management Plan

Marin County, California

Final Environmental Impact Statement

March 2009

EXPERIENCE YOUR AMERICA™
The National Park Service cares for special places saved by the American people so that all may experience our heritage.



The fundamental purpose of all units of the National Park Service is to
conserve the scenery and the natural and historic objects and the wildlife
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.

—From National Park Service Organic Act, 1916, as amended 1988.



Final Environmental Impact Statement
Marin Headlands and Fort Baker
Transportation Infrastructure and Management Plan

GOLDEN GATE NATIONAL RECREATION AREA
Marin County, California
Lead Agency: National Park Service, U.S. Department of the Interior

The Marin Headlands and Fort Baker Transportation Infrastructure and Management Plan Final Environ-
mental Impact Statement presents and analyzes alternatives to provide improved access to and within the Marin
Headlands and Fort Baker for a variety of users, and seeks to initiate these improvements in a way that mini-
mizes impacts to the rich natural diversity and cultural resources of the Marin Headlands and Fort Baker. This
document describes and analyzes four alternatives for transportation infrastructure and management in the Marin
Headlands and Fort Baker:

Alternative 1, the No-Action Alternative, would provide no change from the existing management di-
rection for transportation infrastructure and management in the Marin Headlands and Fort Baker.

Alternative 3, the Preferred Alternative, would provide enhanced multi-modal access to the Marin
Headlands and Fort Baker. Roadway infrastructure would be rehabilitated or reconstructed without al-
tering the historic character, and parking facilities would be improved. Additional transit options would
be provided to and within the Marin Headlands and Fort Baker to improve access to the area. Pedestrian
and bicycle access would be improved by closing and rerouting existing trails and constructing new
trails.

Alternative 2 would provide basic multi-modal access to the Marin Headlands and Fort Baker. Road-
way infrastructure would be rehabilitated within the existing roadway width; parking facilities would be
improved; transit service to the Marin Headlands would be expanded on weekends; and minor pedes-
trian and bicycle facility enhancements would be implemented to improve access to the park.

Alternative 4 would provide maximum multi-modal access to the Marin Headlands and Fort Baker.
Roadway infrastructure would be reconstructed throughout the study area, and parking facilities would
be improved. Transit options would be similar to those provided in the Preferred Alternative, with the
addition of connections to regional transit centers outside the park. More extensive pedestrian and bicy-
cle facility enhancements would be implemented, including closing and rerouting existing trails, con-
structing new trails, and widening nearly all major roads to allow bicycle lane construction.

Based on issues identified during the public and agency scoping process, the impact analysis focuses on trans-
portation, natural resources (including geology, paleontology, soils, and seismicity; water resources, biological
resources, and air quality), cultural resources, visitor use and experience (including visual and aesthetic re-
sources; recreation and visitor enjoyment; noise; and human health, safety, and the environment), the social and
economic environment, and park operations and management.

Decision Process: The National Park Service will execute a Record of Decision (ROD) no sooner than 30 days

following publication by the Environmental Protection Agency of the Notice of Availability of the Final Envi-
ronmental Impact Statement. The Final EIS will be available for public inspection as follows: online at
http://parkplanning.nps.gov/goga; in the Office of the Superintendent (Bldg. 201 Fort Mason, San Francisco,
CA); at local public libraries (San Francisco Public Library - Main Branch, Marin County Free Library, Mill
Valley Public Library, Point Reyes Station Library, and Sausalito Library), or by requesting a copy (contact
Steve Ortega at 415-561-2841, or e-mail at goga_planning@nps.gov). Written inquiries can also be sent to:

Superintendent, Golden Gate National Recreation Area
Attention: MH_FB TIMP

Fort Mason, Building 201

San Francisco, CA 94123)






SUMMARY

INTRODUCTION

This Final Environmental Impact Statement pre-
sents four alternative transportation management
concepts and related infrastructure improvements
for the Marin Headlands and Fort Baker in Golden
Gate National Recreation Area. Environmental
impacts of the alternatives are analyzed in accor-
dance with the requirements of the National Envi-
ronmental Policy Act, National Park Service Di-
rector’s Order #12: Conservation Planning,
Environmental Impact Analysis and Decision-
making, and NPS Management Policies 2006.

The Marin Headlands and Fort Baker are in the
San Francisco Bay area at the north end of the
Golden Gate Bridge, across the bay from San
Francisco. The Marin Headlands span the southern
tip of the Marin Peninsula, from U.S. Highway
101 to the western coastline, a 2,500-acre area.
Fort Baker is a 335-acre site directly adjacent to
the Headlands on the east side of U.S. 101. Both
sites are within Marin County. The city limits of
Sausalito meet the northern boundary of Fort
Baker, and San Rafael is about 10 miles to the
north. The study area for this project is defined as
the historic U.S. Army Forts Baker, Barry, and
Cronkhite, and the corridors of roads and trails that
connect the three forts to the U.S. Highway 101
corridor and the Golden Gate Bridge. Forts Baker,
Barry, and Cronkhite are listed on the National
Register of Historic Places as a historic district.

PROJECT PURPOSE AND NEED
Purpose of the Plan

The purpose of the plan is to provide improved
access to and within the Marin Headlands and Fort
Baker for a variety of users, and to initiate these
improvements in a way that minimizes impacts to
the rich natural and cultural resources of the Marin
Headlands and Fort Baker study area.

Need for the Plan

Roadways and Vehicular Circulation. The cur-
rent road network was not constructed to accom-
modate present traffic volumes and the diverse
types of traffic that now use the roads. The trans-
portation infrastructure is in poor condition, the

asphalt paving is 30 years old or more, and cul-
verts are undersized, plugged, and collapsed.

Parking Conditions. Locations in the park lack
sufficient parking to accommodate all users, while
other locations have a surplus of available parking.
Poorly designed parking areas result in congestion
and pedestrian and bicycle safety concerns, and
parking often occurs in areas that have not been
developed to support parking uses, resulting in
adverse impacts on resources.

Bicycle and Pedestrian Access. Visitors wishing
to access the study area by bicycle or on foot find
that roads and trails are inadequate. Trail condi-
tions and connectivity from U.S. 101 and local
roads to park destinations need to be improved to
create an attractive and viable alternative to auto
access.

Transit Service. Limited transit service is pro-
vided to the study area, making it difficult to ac-
cess the Marin Headlands and Fort Baker except
by driving.

Wayfinding. A lack of both directional signs and
appropriate street signs in the study area make it
difficult to quickly find destinations within the
study area.

Natural and Cultural Resources Protection.
Trails, roadways, and parking areas have caused
various resource impacts. Some poorly designed or
undesignated parking areas take up more space than
necessary, and many are located in valuable wet-
land or riparian resources and habitat, which are
further impacted by runoff from roadways and
parking areas. Pedestrians take shortcuts to reach
destinations without formal trails, contributing to
natural resource degradation. Although the road
system is largely intact and much of it remains as
the Army built it over 50 years ago, there have been
limited resources for its upkeep and rehabilitation.
Consequently, this historic resource is deteriorating.

Forts Baker, Barry, and Cronkhite comprise a his-
toric district that is listed on the National Register
of Historic Places for its high-quality examples of
military coastal fortifications and support facilities,
including historic architecture and roads. In addi-
tion, some of these historic resources may also

FINAL ENVIRONMENTAL IMPACT STATEMENT



SUMMARY

contribute to a seacoast fortification national his-
toric landmark, the highest form of historic re-
source designation provided by federal law. Al-
though the road system is largely intact and much
of it remains as the Army built it over 50 years
ago, the road and trail system in the study area has
suffered from little investment and rehabilitation;
therefore, this historic resource is deteriorating.

Plan Goals and Objectives

This project would provide infrastructure and ac-
cess improvements in the park to meet the follow-
ing plan goals:

» Promote public transit, pedestrian, and bi-
cycle travel to and within the park to im-
prove visitor experience and enhance envi-
ronmental quality.

* Rehabilitate the Marin Headlands and Fort
Baker road and trail infrastructure in a man-
ner that protects resources and improves
safety and circulation.

* Reduce traffic congestion and improve
safety at key park locations and connecting
roads.

THE ALTERNATIVES

This environmental impact statement describes and
analyzes four alternatives for transportation infra-
structure and management in the Marin Headlands
and Fort Baker — a no-action alternative, which
would provide no change from the existing man-
agement direction, and three action alternatives,
which would propose a range of improvements to
the transportation system and infrastructure.

» Alternative 1 — No-Action Alternative.
Alternative 1 would include only those ac-
tions necessary to continue park operations
and management. Transportation improve-
ments and transportation demand manage-
ment programs specified in the Fort Baker
Plan Final Environmental Impact Statement
and resulting Record of Decision would be
implemented (see “Actions Common to All
Alternatives”). Analysis of the No-Action
Alternative provides a baseline from which
to compare the other alternatives.

* Alternative 3 — Preferred Alternative:
Enhanced Multi-Modal Access. Roadways
would be rehabilitated or reconstructed/

widened without altering their character-
defining features, and parking facilities
would be improved. A greater number of
transit options would be provided to and
within the study area. Parking fees would be
collected to fund improved transit services.
Extensive pedestrian facility enhancements
would be implemented, including closing
and rerouting existing trails and construct-
ing new trails. Bicycle facilities would be
improved with a few new paths and bike
lanes. Car-free days would be implemented
on a trial basis for a maximum of seven
days per year. Alternative 3 is the proposed
action because it would improve safety and
circulation within the study area, alleviate
traffic congestion at key locations, reduce
impacts to resources in some locations, and
enhance visitor experience.

» Alternative 2 — Basic Multi-Modal Ac-
cess. Roadways would be rehabilitated
within the existing roadway width; parking
facilities would be improved; transit service
would be expanded to the Marin Headlands
on weekends; and minor pedestrian and bi-
cycle facility enhancements would be im-
plemented. No parking fees would be col-
lected.

» Alternative 4 — Maximum Multi-Modal
Access. Roadways would be reconstructed
and widened for bicycle lanes in various lo-
cations throughout the study area, and park-
ing facilities would be improved. Transit
options would be similar to those provided
in Alternative 3, with the addition of con-
nections to regional transit centers outside
the park. Extensive pedestrian and bicycle
facility enhancements would be made, in-
cluding closing and rerouting existing trails,
and constructing new trails plus bicycle
lanes on nearly all major roads. Parking fees
would be collected to fund improved transit
services. Car-free days would be imple-
mented on a trial basis for a maximum of
seven days per year.

Actions Common to All Alternatives

Certain actions would be taken under all alter-
natives, including the No-Action Alternative, be-
cause they were approved through separate plan-
ning efforts that were completed before the current
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transportation management plan was undertaken.
These actions are described briefly below.

The Fort Baker Plan Final Environmental Impact
Statement and the resulting Record of Decision
provide for the reuse of Fort Baker, which was
previously owned by the U.S. Army and is now
part of the national park system. The plan will pre-
serve historic structures and natural features in
Fort Baker through the establishment of compat-
ible uses, the rehabilitation or restoration of certain
areas, and other site improvements.

The proposed Fort Baker retreat and conference
center is required to operate a shuttle or assist in
the operation of a shuttle as part of the Fort Baker
Plan. While shuttle operations have not been de-
termined at this time, the shuttle service will trans-
port conference center visitors to and from the cen-
ter, parking areas, and sites in Fort Baker and
Sausalito. The shuttle service will also provide
airport connections for conference center patrons
and could provide transit to other local attractions
outside the study area. The shuttle will accommo-
date bicycles to help alleviate bicycle/vehicle con-
flicts on narrow roadways in Sausalito near Fort
Baker.

Also, as part of the Fort Baker Plan, the National
Park Service has implemented a transportation
demand program in the study area to reduce the
number of single-occupancy vehicle trips in the
area. The program is composed of six elements
that focus on the use of existing transportation in-
frastructure and voluntary participation of the em-
ployees, volunteers, and visitors of the organiza-
tions located in the study area.

“Special Park Use Guidelines” for Fort Baker
guide special event parking and traffic manage-
ment. Special events occurring at Fort Baker will
abide by the provisions of the transportation de-
mand management (TDM) program.

The Marine Mammal Center is currently being
upgraded and expanded, in accordance with the
Marine Mammal Center Site and Facilities Im-
provements Project Environmental Assessment and
the subsequent “Finding of No Significant Im-
pact.” As part of this undertaking, parking for the
center is being modified.

Elements Common to All Action
Alternatives

The following elements would be common to Al-
ternatives 2, 3, and 4 (except where noted):

» Roadway and vehicular circulation im-
provements would include rehabilitation or
reconstruction (including widening) of ex-
isting roadways and operational changes to
improve safety and circulation, alleviate
traffic congestion, and reduce resource im-
pacts.

» Parking management improvements would
include organizing and delineating parking
areas, closing some parking areas, and relo-
cating some parking areas to improve visi-
tor experience, accessibility, and safety; to
alleviate congestion; and to reduce resource
impacts.

» Bicycle and pedestrian improvements
would include changes to the existing trail
system to improve bicycle and pedestrian
travel options and connections within the
park, to improve the quality of the visitor
experience, to improve safety, and to reduce
resource impacts. The intent would be to
improve the facilities so that more visitors
would choose to access the study area by
these modes of transportation instead of
automobiles.

» Resource protection elements include both
natural and cultural resource actions related
to transportation elements in this plan.

» For Alternatives 3 and 4, transit service im-
provements would include increased transit
options to and within the park, including in-
creased service times and frequency, plus
more direct access to specific areas. These
improvements would be tied to projected
revenue expected to be generated by park-
ing fees under Alternatives 3 and 4.

» For Alternatives 3 and 4, the establishment
of car-free zones on specified days and dur-
ing special events throughout the year
would provide visitors the opportunity to
experience large sections of the study area
in a natural setting with reduced automobile
traffic and would educate visitors on alter-
native modes of transportation for access to
and within the study area under Alternatives
3and 4 only.

FINAL ENVIRONMENTAL IMPACT STATEMENT



SUMMARY

ENVIRONMENTAL CONSEQUENCES

Impact topics for the environmental analysis were
determined based on applicable laws, regulations
and policies, along with comments from park staff
and the public, including other governmental
agencies. Impacts are generally described below.
The impacts of Alternatives 2, 3, and 4 are com-
pared to what would happen under the No-Action
Alternative (Alternative 1).

No resources or values in Golden Gate National
Recreation Area would be impaired by any alter-
native, no impacts were found to be unacceptable,
and all proposed uses are deemed to be appropri-
ate. Although Alternative 4 would cause a long-
term, major, adverse effect to historic resources in
the Marin Headlands due to widespread changes to
the scale of the historic district’s circulation sys-
tem, the park’s Division of Cultural Resources has
determined that these impacts would not impair the
park’s cultural resources.

Impacts on Transportation

Proposed transportation improvements would ad-
dress existing transportation issues to varying de-
grees. Overall, Alternatives 2, 3, and 4 would im-
prove roadway and trail facilities and transit
services, thereby improving safety and access by
all transportation modes. This would also improve
access for a broad variety of users, one of the pur-
poses of this plan.

Transit. Alternative 1 would continue to provide
limited transit service to the Marin Headlands and
Fort Baker, while Alternatives 2, 3, and 4 would
improve transit service at various levels. Com-
pared to Alternative 1, all of the action alternatives
would have a beneficial impact on transit service
by increasing the size of the current transit market;
improving transit service levels, intermodal con-
nections, and accessibility; and adding to transit
capacity. These long-term, beneficial impacts
would range from negligible to major for the vari-
ous alternatives. The potential disruption of transit
service due to construction activities would result
in short-term, minor, adverse impacts.

Traffic. Traffic Volumes — Traffic volumes in
Marin Headlands and Fort Baker would not change
under Alternative 1. With the increased availability
of transit and the implementation of a program to
restrict the use of vehicles on a few select days,

traffic could be reduced under Alternatives 3 and 4
compared to Alternative 1, resulting in long-term,
negligible, beneficial impacts. Because Alternative
2 would include limited transit improvements and
no parking fee program, this alternative would
have no noticeable impact on reducing traffic to or
within the park. Alternative 2, with a one-way road
system, would also have long-term, minor to ma-
jor, adverse impacts due to increased traffic vol-
umes on some roads because of out-of-direction
travel. However, one-way operation would have a
long-term, minor, beneficial impact along Danes
Drive and Bunker Road because of lower traffic
volumes. Construction activities would have short-
term, negligible to moderate, adverse impacts to
traffic volumes along specific roadway segments.

Level of Service — Improvements to major inter-
sections under Alternatives 2, 3, and 4 would result
in long-term, minor, beneficial impacts to traffic
operations by improving the level of service.

Vehicular Safety — There would be no improve-
ments to roadways under Alternative 1, so there
would be no change to vehicular safety. For Alter-
natives 2, 3, and 4, the increase in safety compared
to Alternative 1 would be commensurate with the
number of safety improvements. The overall effect
of these safety improvements would be to address
existing vehicular safety issues throughout the
study area, including locations where high accident
rates have been reported. Improvements under Al-
ternative 2 would have long-term, moderate, bene-
ficial impacts compared to Alternative 1; while
additional safety improvements under Alternatives
3 and 4 would have long-term, major, beneficial
impacts.

Parking — Current parking conditions would con-
tinue under Alternative 1, resulting in inefficient
use and potential safety issues, with ongoing im-
pacts on resources due to parking in nondesignated
areas. All of the action alternatives would reduce
the number of overall parking spaces, eliminating
spaces or lots in underutilized locations or areas
where resources have been degraded. These reduc-
tions would have long-term, beneficial impacts for
park resources and safety, but overall long-term,
minor, adverse impacts on the total parking supply.
During construction some parking spaces could be
inaccessible, resulting in short-term, minor, ad-
verse impacts.
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Nonmotorized Use and Access. Bicycles and Pe-
destrian Access — Improvements to trails and bi-
cycle facilities would vary by alternative. Improv-
ing access by providing new or improved connec-
tions would result in long-term, beneficial impacts
that would be minor under Alternatives 1 and 2
and major under Alternative 3. Alternative 4 would
include less investment in off-road bike paths than
Alternative 3, resulting in long-term, moderate to
major, beneficial impacts. Bicycle and pedestrian
access under Alternatives 3 and 4 could be dis-
rupted by construction activities, resulting in a
short-term, minor, adverse impact.

Bicycle and Pedestrian Safety — Alternatives 1
and 2 would have an overall long-term, minor,
beneficial impact on bicycle and pedestrian safety
by providing sidewalks and trails in some locations
or improving existing trails. Alternative 3 would
have a long-term, major, beneficial impact by pro-
viding additional improvements, such as new off-
street bike paths and signage or widening existing
roads to safely accommodate bicyclists and pedes-
trians in the shoulder area. Alternative 4 would
include less investment in off-road pedestrian in-
frastructure than Alternative 3, resulting in long-
term, moderate to major, beneficial impacts.

Wayfinding — There would be no change in the
ease of finding one’s way in the park under Alter-
native 1. Improvements to transit stops, including
benches and signs, would increase the visibility of
transit services in the park under Alternatives 2, 3,
and 4. In the long term these improvements would
have minor, beneficial impacts on wayfinding.
However, implementing a one-way circulation
concept in Alternative 2 could result in temporary
confusion for drivers entering and exiting the park,
resulting in short-term, minor, adverse impacts on
wayfinding.

Car-Free Days — Car-free days tested under Al-
ternatives 3 and 4 would result in substantial
changes in private vehicle access to portions of the
Marin Headlands where implemented on a trial
basis for a maximum of seven days per year, re-
sulting in long-term, major, adverse impacts on
private vehicle access on these days. However,
expanded shuttle service, along with the absence of
vehicles on certain roads, would result in long-
term, major, beneficial impacts on the ability to
access park destinations by alternative modes on
these days.

Impacts on Natural Resources

Geology, Paleontology, Soils, and Seismicity.
Geology and Paleontology — No rock cuts would
be required under Alternative 1, so there would be
no impacts to geologic or paleontological re-
sources under this alternative. Under Alternatives
3 and 4 additional excavation of existing rock cuts
would be required in certain areas to provide safe
sight distance and accommodate a wider roadway,
resulting in long-term, moderate, adverse impacts.
Under Alternative 3 realigning a section of one-
way West Conzelman Road away from the ero-
sional head cut would result in a long-term, negli-
gible, adverse impact because rock cuts would be
required.

Soils — Soil erosion on the road and trail system
would continue to cause long-term, moderate, ad-
verse impacts under Alternative 1. Under the Alter-
natives 2, 3, and 4 the potential effects to soils
would be limited to those sites where work would
occur off the existing road bench. Addressing
known sites of significant soil erosion would have
long-term, moderate, beneficial impacts under Al-
ternatives 3 and 4 due to greatly reducing the
amount of erosion. Under Alternative 2 fewer ac-
tions would be taken to deal with erosion problems,
resulting in long-term, minor, beneficial impacts.

Coastal Resources. There would be no impacts to
coastal resources, including shorelines in the study
area of the Pacific Ocean, Golden Gate Channel,
and San Francisco Bay, under Alternative 1. Ele-
ments of Alternatives 2 and 4 would directly im-
prove the quality of coastal resources within the
Marin Headlands and Fort Baker by reducing ero-
sion, which would result in long-term, minor,
beneficial impacts on coastal resources. Alterna-
tive 3 would have additional beneficial effects as a
result of actions to reduce erosion and restore natu-
ral shoreline processes. Impacts would be long-
term, minor, and beneficial.

Water Resources. Groundwater — Alternative 1
would have no effect on groundwater. Drainage of
the wet section along the Rodeo Valley trail under
Alternatives 2, 3, and 4 would have long-term,
negligible or less, adverse impacts on groundwater
levels.

Water Quality — Due to ongoing erosion at vari-
ous locations throughout the Marin Headlands,
Alternative 1 would result in long-term, moderate
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adverse impacts to water quality. Under Alterna-
tives 2, 3, and 4, improvements to roadways, park-
ing areas, trails and bicycle facilities, and natural
resources would vary. Improvements under Alter-
natives 3 and 4 would result in long-term, minor to
moderate, beneficial impacts to water quality be-
cause of erosion control and a reduction in vehicle-
generated pollutants that could drain into water-
bodies. Alternative 2 would address fewer severe
erosion sites, or address them in less effective
ways, so impacts would be long-term, minor, and
beneficial at locations where some improvements
were undertaken and moderate and adverse at loca-
tions where erosion problems would continue.
Construction activities could cause short-term,
moderate, adverse impacts to surface water quality,
but the use of best management practices would
reduce this likelihood.

Floodplains and Flooding — There would be no
improvements in any floodplains under Alternative
1 and no change in surface water run-off. Under
Alternatives 3 and 4 trail and bridge construction
across the Rodeo Creek floodplain adjacent to the
Capehart housing area and adjacent to Smith Road
would result in long-term, negligible, adverse im-
pacts to this floodplain. Long-term, adverse im-
pacts on localized flooding under Alternatives 2, 3,
and 4 would range from negligible to minor due to
possible increased surface runoff rates and vol-
umes. Potential reductions in the occurrence of
localized flooding would result in negligible, bene-
ficial impacts.

Biological Resources. Biological Habitats and
Vegetation — There would be no impacts to plant
community size, continuity, or integrity under Al-
ternative 1, nor would there be any change in the
number of native and nonnative trees in the park.
Under Alternatives 2, 3, and 4 impacts to plant
communities would be long-term, minor, and
beneficial since impacts would be restricted pri-
marily to already disturbed areas, and restoration
efforts would result in a higher quality community
for native plant and wildlife species.

The overall impact of removing invasive, non-
native tree species under Alternatives 2, 3, and 4
would be long-term, minor, and beneficial because
the potential for these species to further spread
through the study area would be reduced, and they
would be replaced by native vegetation communi-
ties. The potential spread of invasive weeds under

Alternative 1 would result in long-term, negligible
to minor, adverse impacts because no additional
efforts would be taken to remove or control these
species. Efforts under Alternatives 2, 3, and 4 to
remove and control invasive, nonnative species
would result in long-term, moderate, beneficial
impacts. Non-native tree removal within areas di-
rectly adjacent to habitat for the federally endan-
gered mission blue butterfly (e.g., the slopes of
Hawk Hill, etc.) and within predicted mission blue
butterfly habitat (e.g. the southern and western
slope below Conzelman Road, etc.), together with
other restoration activities, would result in long-
term, major, beneficial impacts. Non-native trees
would be replaced with a mosaic coastal scrub and
prairie habitats.

Construction activities could result in short-term,
negligible to minor, adverse impacts from the
spread of invasive nonnative plants and the poten-
tial introduction of new invasive weeds from con-
struction equipment. However, the use of best
management practices and mitigation measures
would reduce this likelihood.

Wetlands — There would be no impact to wetlands
under Alternative 1. Any loss of wetlands from
construction activities under Alternatives 2, 3, and
4 would result in long-term, minor, adverse im-
pacts because of the limited distribution of these
habitats. However, the restoration and enhance-
ment of wetlands under the action alternatives
would more than offset any losses sustained due to
construction, with overall long-term, moderate,
beneficial impacts. For example, project design
elements related to removal of the Rodeo Beach
unpaved parking lot, such as control of invasive
weeds and removal of natural hydrology in these
areas, would greatly increase the value and area of
emergent wetlands in these areas.

Wildlife and Aquatic Life — There would be no
impacts to wildlife and aquatic life under Alter-
native 1. Under Alternatives 2, 3, and 4 small
amounts of wildlife habitat would be permanently
removed, resulting in localized effects on habitat
connectivity. However, these adverse effects
would be offset by net increases in habitat due to
revegetation efforts. The overall connectivity and
integrity of wildlife habitat within the study area
would not be diminished and could improve over
the long-term. Effects to individual animals could
occur, but would primarily be restricted to con-
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struction areas. The overall long-term impacts on
common wildlife under the action alternatives
would be minor and beneficial. Short-term, minor,
adverse impacts would occur during construction.

Special Status Plant Species — There would be no
impacts to special status plant species under Alter-
native 1. Overall long-term effects would be minor
and adverse under Alternatives 2 and 3, and mod-
erate and adverse under Alternative 4. New trail
construction through previously undisturbed habi-
tats would have a much greater potential to impact
special status plant species. Construction activities
could result in short-term, negligible to minor, ad-
verse impacts from temporary disturbance.

Special Status Wildlife Species — There would be
no impacts to special status wildlife species under
Alternative 1. Under Alternative 2, there would be
no long-term impacts to the species listed below
(except for the mission blue butterfly and bats)
because no actions would occur within suitable
habitat for these species. Long-term impacts to the
mission blue butterfly would be minor and benefi-
cial under Alternative 2 because no Coastal Trail
restoration projects would be proposed. Under Al-
ternative 2 impacts to bats could be long-term,
moderate, and adverse due the possible removal of
trees throughout the study area if they provided
roosting habitat and loss of individuals. The pri-
mary location for impacts would be the Marin
roads and trails maintenance yard. Pre-construction
surveys to identify any such trees, however, would
lessen the potential for impacts.

Additional impacts to specific special status wild-
life species under Alternatives 3 and 4 are de-
scribed below.

» Mission Blue Butterfly — Although short-
term, major, adverse impacts could result
from roadway improvements and specific
project elements, these impacts would be
reduced with mitigation. Alternatives 3 and
4 overall would have long-term, major,
beneficial impacts on the mission blue but-
terfly from the closure and active restoration
of habitat areas and compensation measures.

» Tidewater Goby —Major, adverse impacts,
including habitat degradation and potential
loss of individuals, could result during re-
moval of fill in Rodeo Lagoon under Alter-
natives 3 and 4, and widening the Rodeo
Lagoon bridge under Alternative 4. These

impacts would be reduced with mitigation.
Overall long-term effects would be major
and beneficial because habitat would be re-
established once fill had been removed from
the lagoon, and mitigation measures would
be taken.

Steelhead — Habitat degradation and poten-
tial loss of individuals could result during
removal of fill in Rodeo Lagoon under Al-
ternatives 3 and 4, and widening the Rodeo
Lagoon bridge under Alternative 4. These
impacts would be reduced with mitigation.
Overall long-term impacts would be major
and beneficial for Alternatives 3 and 4 be-
cause habitat would be reestablished once
fill had been removed from the lagoon, and
mitigation measures would be taken.

California Red-legged Frog — Moderate,
adverse impacts, including the loss of indi-
viduals and critical habitat, could result
from constructing the new Rodeo Creek
crossings and removing the existing cross-
ings under Alternatives 3 and 4, and from
widening the Rodeo Lagoon bridge under
Alternative 4. These impacts would be re-
duced with mitigation. Overall long-term
impacts would be major and beneficial un-
der Alternative 3 and moderate beneficial
under Alternative 4 because willow riparian
habitat would be restored along Rodeo
Creek and riparian and/or emergent wetland
habitat would be created along Rodeo Lake
and Lagoon.

California Brown Pelican — Constructing a
fence at the southern end of Rodeo Beach
and removing fill in Rodeo Lagoon could
result in short-term, minor, adverse impacts,
including disturbance of individuals. Addi-
tional impacts could result from installing
sand matting along Rodeo Beach under Al-
ternative 4. These impacts would be re-
duced with mitigation. Overall long-term
impacts would be minor and beneficial be-
cause of reduced human disturbance and
mitigation measures.

Western Snowy Plover — Constructing a
fence at the southern end of Rodeo Beach
could result in short-term, minor, adverse
impacts, including disturbance of indi-
viduals. Additional impacts could result
from installing sand matting along Rodeo
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Beach under Alternative 4. These impacts
would be reduced with mitigation. Overall
long-term impacts would be minor and
beneficial because of reduced human dis-
turbance and mitigation measures.

»  Western Pond Turtle — The western pond
turtle could be affected by the construction
of new Rodeo Creek crossings and the re-
moval of existing crossings. Effects would
be localized in a very small area and are not
anticipated to include loss of individuals.
Long-term impacts would be minor and ad-
verse. Short-term habitat disturbance during
construction would impact a very a small
amount of turtle habitat.

» Salt Marsh Harvest Mouse — The majority
of impacts to the salt marsh harvest mouse
would be long-term, negligible, and adverse
as a result of harm or harassment, sedimen-
tation and erosion, and toxic materials.
However, effects to the species are consid-
ered unlikely as its presence within the pro-
ject area has not been positively confirmed.

» Salt Marsh Common Yellowthroat — Short-
term impacts could be moderate and ad-
verse, including loss of habitat, as a result
of removing fill from Rodeo Lagoon, con-
structing new Rodeo Creek crossings and
removing existing crossings, and also from
widening the Rodeo Creek bridge under Al-
ternative 4. However, these impacts would
be reduced with mitigation. Long-term im-
pacts would be moderate and beneficial be-
cause willow riparian habitat would be re-
stored along Rodeo Creek and riparian
and/or emergent wetland habitat would be
created along Rodeo Lake and Lagoon, in
addition to mitigation measures.

» Allen’s Hummingbird — Constructing the
new Rodeo Creek crossings and removing
the existing crossings would result in long-
term, moderate, adverse impacts, including
the potential loss of habitat. These impacts
would be reduced with mitigation. Overall
long-term impacts would be moderate and
beneficial because of willow riparian habitat
restoration along Rodeo Creek, the creation
of riparian and/or emergent wetland habitat
along Rodeo Lake and Lagoon, and mitiga-
tion measures.

» Bats — Some bats could be affected by the
removal of trees if they provided roosting
habitat, primarily at the Marin roads and
trails maintenance yard. Short-term impacts
would be considered moderate because they
could result in loss of individuals, but the
overall size or integrity of a local population
would not be permanently affected. These
impacts would be reduced with mitigation.
Long-term impacts would be moderate and
adverse because of the permanent loss of
potential roosting habitat.

Air Quality. There would be no effects to the re-
gion’s air quality under any of the alternatives.
Alternative 1 would only include those measures
already adopted in approved plans, including those
previously evaluated as part of the Fort Baker
Plan; therefore, no new short- or long-term local
air quality impacts would occur. Under Alterna-
tives 2, 3, and 4, local, long-term impacts would
primarily be associated with potential increases in
mobile-source carbon monoxide concentrations
near roadway intersections. Based on the traffic
analysis prepared for this project, the action alter-
natives would result in beneficial impacts on traf-
fic volumes and levels of service in the study area.
Therefore, impacts to air quality would likely be
long-term, negligible to minor, and beneficial be-
cause of reductions in localized carbon monoxide
concentrations. Adverse, short-term local air qual-
ity impacts would occur during construction and
would range from negligible to moderate.

Impacts on Cultural Resources

Alternative 1 would not change the management or
treatment of historic roads and associated resources
in the Marin Headlands, and the existing appear-
ance and character of these resources would remain
the same.

The Preferred Alternative would include a number
of minor and moderate adverse effects to specific
historic features. Overall, the alterations under this
alternative would lessen the vernacular quality of
the military circulation network and replace it with
a standardized sense of design to the point that this
alternative would diminish the integrity of design,
setting, and feeling of the historic district. The
changes proposed in Alternative 3, as a whole,
would represent a long-term, moderate, adverse
impact to historic resources.
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Alternative 2 would result in a few minor and mod-
erate adverse effects in connection with alterations
to specific historic features of the historic district.
While these modifications would replace a measure
of the vernacular character of the district’s circula-
tion system with an uncharacteristic level of mod-
ern roadway standardization, the district’s integrity
of design, setting, and feeling, while affected,
would not be diminished. The changes proposed in
Alternative 2, as a whole, would result in long-term,
minor, beneficial impacts and localized, minor, ad-
verse impacts to historic resources. Most of the
modifications to the historic features would have
negligible or beneficial effects.

Alternative 4 would include most of the same ac-
tions as Alternative 3, but on a greater scale. With
Alternative 4, the district’s circulation network
would retain integrity of location. However, road-
way alterations would lessen the vernacular quality
of the military circulation network and replace it
with a standardized sense of design to the point
that integrity of design, setting, materials, work-
manship, feeling, and association would all be di-
minished to the degree that this alternative would
have the most severe impacts of the four alterna-
tives. Alternative 4 would cause long-term, major,
adverse effects to historic resources in the study
area.

In addition, restoration efforts included as en-
hancement and mitigation for impacts on wetlands
areas or mission blue butterfly habitat under Alter-
natives 2, 3, and 4 could cause additional impacts
on historic and archeological resources. With im-
plementation of cultural landscape mitigation
measures, long-term impacts at other resource ar-
eas would range from negligible to minor and ad-
verse, to moderate and beneficial.

Impacts on Visitor Use and Experience

Visual and Aesthetic Resources. The analysis of
visual resources for the transportation plan was
based on three priority sites: Battery Spencer,
Hawk Hill, and Fort Cronkhite. Each of these pri-
ority sites was evaluated from two or three key
observation points, representing the most com-
monly experienced views of these areas.

Alternative 1 would take no specific actions to rem-
edy traffic and parking problems in the study area,
to provide for the restoration of natural and historic
resource areas, or to reduce or prevent erosion

caused by improper parking along roadways. Con-
sequently, there would be no effect to the visual
character of specific sites or the overall study area.

Battery Spencer — Alternatives 2 and 3 would
result in long-term, negligible impacts to visual
and aesthetic resources due to parking area im-
provements at Battery Spencer. Additional road
widening, rock cuts, and paving at this location
under Alternative 4 would result in long-term,
moderate, adverse impacts.

Hawk Hill — Bicycle- and parking-related im-
provements at Hawk Hill, and a large retaining wall
constructed along the south side of Conzelman
Road to accommodate the wider road under Alter-
native 3, would result in moderate, adverse impacts
to visual and aesthetic resources. Long-term, minor,
beneficial visual effects would result under Alter-
native 2 from the proposed parking changes, since
the area would appear more organized. Alternative
4 would widen Conzelman Road by 4 to 6 feet to
accommodate an uphill bike lane between McCul-
lough Road and Hawk Hill, and a wider, more or-
ganized parking and turnaround area at Hawk Hill.
Also, a larger retaining wall would be constructed
along the south side of Conzelman Road to accom-
modate the wider road. Long-term impacts at this
location under Alternative 4 would be moderate and
adverse.

Fort Cronkhite — Overall long-term benefits of
restoring the unpaved Rodeo Beach parking area
would effectively balance the adverse visual effect
of the other changes under Alternative 3, resulting
in long-term, moderate, beneficial visual impacts.
The changes proposed under Alternative 2 would
result in long-term, minor, beneficial visual effects
on Fort Cronkhite because a portion of the unpaved
parking area at Rodeo Beach would be removed
and partially restored to a riparian corridor. Impacts
under Alternative 4 would be similar to Alternative
3, except that Mitchell Road would be widened to
accommaodate bike lanes in each direction, and
long-term impacts would be minor and beneficial.

Other Visual Resource Changes — While Alter-
natives 3 and 4 propose to rehabilitate and recon-
struct roadway infrastructure without altering char-
acter-defining features, some changes to the visual
landscape would occur, including cuts into hillsides
and rock faces, plus construction of retaining and
fill walls. In contrast, some elements of these alter-
natives would restore natural and cultural features
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to portions of the study area, thereby improving
visual conditions. Overall long-term impacts on
visual and aesthetic resources under Alternatives 2,
3, and 4 would be minor and beneficial.

Under Alternative 2 the physical infrastructure
would not be substantially altered; instead uses
would be limited or reduced to fit within available
space. This alternative would limit rehabilitation/
reconstruction efforts to previously disturbed areas
whenever possible, and some basic restoration and
rehabilitation efforts would restore the character of
the natural environment. The overall long-term
impacts on visual and aesthetic resources under
Alternative 2 would be minor and beneficial.

Construction would result in short-term, minor,
adverse impacts at Battery Spencer, Hawk Hill,
and Fort Cronkhite, as well as at other locations in
the planning area.

Impacts to Recreation and Visitor Enjoyment.
Alternative 1 would not change access to park
partner activities, variety of park experiences, sce-
nic views, access to aquatic recreation sites, or
access to interpretive services.

Short-term disruptions during construction under
Alternatives 2 and 3 would result in negligible to
minor adverse impacts, and Alternative 4 would
result in minor adverse impacts for park partners
and at specific viewing areas, as well as negligible
adverse impacts to the visitor experience. Addi-
tionally, tree removal at Hawk Hill under Alterna-
tives 2, 3 and 4 would result less shaded and wind-
protected areas for visitors and programs (e.g.,
Golden Gate Raptor Observatory, environmental
education, etc.). There would be fewer places to
find “shelter” on top of Hawk Hill compared with
the current tree cover; however, shelter and shade
would still be present within the tunnel structures.

Access to Park Partner Activities — Under Alter-
natives 3 and 4 the implementation of car-free days
would result in long-term, moderate, adverse im-
pacts on these specific days because access by pri-
vate vehicle to park partner activities would be re-
stricted. The park would work with park partners to
determine how to provide access to visitors and
with recreational groups to determine how to trans-
port gear. During all other times impacts on access
would be long-term, minor to moderate, and benefi-
cial. Alternative 2 would not implement car-free

days, so long-term impacts would be minor and
beneficial because of transit service improvements.

Variety of Park Experiences — Car-free days
tested under Alternatives 3 and 4 would result in
long-term, moderate to major, beneficial impacts
on the variety of park experiences because during
these days many more areas of the park could be
experienced without interference from vehicular
traffic. There would be long-term, minor to mod-
erate, beneficial changes on the variety of park
experiences at all other times as a result of trail
improvements, reroutes, and multi-use access. Al-
ternative 2 would not introduce new types of park
experiences, with long-term, negligible, beneficial
impacts.

Scenic Viewing — Under Alternatives 3 and 4 a
car-free program on a trial basis for a maximum of
seven days each year would result in long-term,
moderate, adverse impacts on these specific days
because access to scenic views by private vehicle
would be restricted. Additional access changes
under Alternative 3 would result in long-term,
moderate, adverse impacts at Bird Island Overlook
and Battery Spencer and negligible beneficial im-
pacts at other viewing areas. Views from Bird Is-
land Overlook to Fort Cronkhite under Alternative
3 would be improved by removing visitor vehicles
from the area. Long-term impacts to scenic view-
ing would be minor and adverse at Slacker Hill,
and minor and beneficial at Hawk Hill. Panoramic
views would be increased Under Alternatives 2, 3
and 4 following the removal of trees at Hawk Hill.

Alternative 2 would retain existing access to most
of the popular scenic viewing areas within the
study area, except at Bird Island Overlook. Access
to the Battery Spencer and Hawk Hill overlooks
would be reduced because of fewer parking spaces.
The overall impacts of Alternative 2 would be
long-term, moderate, and adverse at Battery
Spencer, Hawk Hill, and Bird Island Overlook.

Alternative 4 would retain existing access to most
of the popular scenic viewing areas. Access to the
Battery Spencer overlook would be reduced be-
cause of fewer parking spaces. Access to the Point
Bonita Lighthouse would be improved with a new
pedestrian connection from Battery Alexander.
These access changes would result in long-term,
moderate, adverse impacts at Battery Spencer.
Long-term, moderate, adverse impacts would also
occur at Slacker Hill. Long-term, negligible, bene-
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ficial impacts are expected at other viewing areas.
Similar to Alternative 3, views from Bird Island
Overlook to Fort Cronkhite under Alternative 4
would be improved with the removal of visitor
vehicles from the area.

Access to Aquatic Recreation and Interpretive
Sites — Car-free days under Alternatives 3 and 4
would restrict access to aquatic recreation and in-
terpretive sites by private vehicle, resulting in
long-term, moderate, adverse impacts, but access
would still be possible by shuttle, walking, and
biking. The Rodeo Beach unpaved parking lot
would be removed. Parking immediately adjacent
to Rodeo Beach would be lost, but parking in infill
areas at Fort Cronkhite would be added, resulting
in a long-term, minor, adverse impact.

Noise. Alternative 1 would include measures to
reduce noise as proposed in the Fort Baker Plan;
therefore, no new short- or long-term noise im-
pacts would occur. Under Alternatives 3 and 4
traffic-generated noise levels would be slightly
reduced as a result of alternative modes of access,
such as transit, walking, and biking; therefore,
noise impacts would be negligible and beneficial.
Increases in traffic noise levels under Alternative 2
would be long-term, negligible, and adverse.

Noise associated with the proposed transit facili-
ties, parking lots, and recreational facilities (e.g.,
use of trails) under Alternatives 2, 3, and 4 could
result in long-term, minor, adverse impacts to am-
bient noise levels. Construction activities would
result in localized, short-term, moderate, adverse
impacts on the noise environment.

Human Health, Safety, and the Environment.
There would be no additional impacts to public
health and safety related to security of personal
property or seismic or tsunami events under any
alternative. Under Alternative 1 there would be no
impact from hazardous substances or to personal
safety other than those already addressed for trans-
portation. There would be long-term, moderate,
adverse impacts to fire, police, and emergency ve-
hicle access in the study area under Alternative 1
due to possible access problems through the Barry-
Baker tunnel.

Proposed road, parking, trail, and resource res-
toration work under Alternatives 2, 3, and 4 could
disturb contaminated sites, soils, or substances;
however, with the implementation of mitigation

measures, resulting impacts would be long-term,
negligible, and adverse. Proposed roadway and
parking area improvements, along with traffic sig-
nals at the Barry-Baker tunnel under Alternatives 3
and 4, would result in long-term, moderate, benefi-
cial impacts with respect to emergency vehicle
access. Due to the one-way road system at McCul-
lough Road and the Barry-Baker tunnel under Al-
ternative 2, impacts to emergency vehicle access
would be long-term, moderate and adverse. Short-
term, minor, adverse impacts to personal safety
could occur during construction activities.

Social and Economic Impacts

There would be no change to park visitation pat-
terns, or any effects to local employment or quality
of life under Alternative 1. Under Alternatives 2,
3, and 4 changes to visitation patterns could result
from improved transit access, with long-term, neg-
ligible, beneficial impacts. Long-term impacts on
local employment opportunities from new transit
service jobs would be negligible and beneficial.
Quality of life impacts on local communities under
Alternatives 3 and 4 would be negligible to moder-
ate and beneficial in terms of traffic congestion
and moderate and beneficial in terms of access to
the study area. Under Alternative 2 quality of life
impacts would be negligible and beneficial for
traffic congestion and minor and beneficial for
access to the study area. Construction activities
would result in short-term, minor, beneficial im-
pacts to the local economy and employment.

Impacts on Park Operations and
Management

Alternative 1 would not affect the park’s current
staffing requirements, and there would be no new
impacts on park operations and management. Ex-
isting facilities would continue to deteriorate, plac-
ing an increasing burden on park operations to
keep facilities open and usable by the public.

Alternatives 2, 3, and 4 would propose extensive
improvements to roads, trails, and parking areas.
These improvements would be designed to mini-
mize maintenance needs and reduce the current
burden on park staff to address ongoing infrastruc-
ture problems. However, the addition of new ad-
ministrative functions associated with transit op-
erations and parking fee collection would result in
the potential for slight impacts to current staffing
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allocations, with long-term, minor, adverse im-
pacts under Alternatives 3 and 4.

None of the alternatives would change the park’s
annual operating budget or affect the allocation of
current funding sources. The implementation of
car-free days under Alternatives 3 and 4 would
result in a long-term, minor, adverse impact as a
result of potential staffing impacts or costs not ac-
counted for in the project budget. No transporta-
tion infrastructure improvements would be imple-
mented until sufficient funding had been allocated.
In addition, capital and operating expenses for
transit services would be implemented only if they
were fully funded through new revenue streams.

KEY ISSUES FOR THE PUBLIC

Refer to Chapter 6 for a discussion of public issues.

The main concerns related to car-free days, parking
fees, and equestrian and bicycle use of specific
trails.

PUBLIC REVIEW PROCESS

This Final Environmental Impact Statement will
be available for a 30-day public review. The alter-
natives, the impact analysis, or other features may
be changed as a result of comments received dur-
ing the review. These comments will be taken into
consideration, and a record of decision will then be
prepared and signed, identifying which alternative
has been selected as the final plan. The National
Park Service will select the final plan based pri-
marily on advantages with respect to improving
access to and within the Marin Headlands and Fort
Baker for a variety of users in a way that mini-
mizes impacts to natural and cultural resources.
The selected alternative’s elements will become
the primary component of the Marin Headlands
and Fort Baker transportation infrastructure and
management plan, which will be implemented by
the National Park Service.

Selected management activities and projects would
be implemented as funds became available. This
document does not constitute a commitment for
funding, and future budgets could influence im-
plementation priorities.
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CHAPTER 1.PURPOSE OF AND NEED FOR ACTION

The National Park Service (NPS) is preparing an
environmental impact statement for the Marin
Headlands and Fort Baker in Golden Gate National
Recreation Area to identify and assess potential
impacts associated with alternative transportation
management concepts and infrastructure improve-
ments. In June 2000 the National Park Service ini-
tiated a transportation management study to evalu-
ate current transportation conditions in the study
area. Based on that study, conceptual approaches
to address various transportation issues were de-
veloped, and this environmental impact statement
evaluates a range of alternatives for a transporta-
tion management plan and the rehabilitation of the
park’s road network. This document has been pre-
pared in accordance with the requirements of the
National Environmental Policy Act (42 USC 4321
et seq.). At the completion of this planning proc-
ess, the National Park Service will issue a record
of decision (ROD) that will specify which propos-
als will be implemented as funding becomes avail-
able.

The Marin Headlands and Fort Baker are part of
the Golden Gate National Recreation Area, an ur-
ban national park that extends north of the Golden
Gate Bridge to Tomales Bay in Marin County and
south to the San Mateo coast. The park encom-
passes over 79,000 acres of land and water, includ-
ing approximately 50 miles of bay and ocean
shoreline, Fort Point National Historic Site, Muir
Woods National Monument, Alcatraz Island, and
the Presidio of San Francisco. The Marin Head-
lands and Fort Baker are located in the San Fran-
cisco Bay area at the north end of the Golden Gate
Bridge, across the bay from San Francisco. The
Marin Headlands span the southern tip of the
Marin Peninsula, from U.S. Highway 101 to the
western coastline, a 2,500-acre area. Fort Baker is
a 335-acre site directly adjacent to the headlands
on the east side of U.S. 101. Both sites are within
Marin County. The city limits of Sausalito meet
the northern boundary of Fort Baker, and San
Rafael is about 10 miles to the north.

The specific study area for this transportation
management plan is shown in Figure 1.1 and in-
cludes the historic U.S. Army Forts Baker, Barry,
and Cronkhite, and road and trail corridors that
connect the three forts to the U.S. 101 corridor and

the Golden Gate Bridge. For purposes of this
study, the study area is referred to as the Marin
Headlands and Fort Baker study area.

1.1 PURPOSE OF THE ACTION

The purpose of the proposed action is to provide
improved access to and within the study area for a
variety of users, and to initiate these improvements
in a way that minimizes impacts to the area’s rich
natural and cultural resources.

1.2 NEED FOR THE ACTION

1.2.1 ROADWAYS AND VEHICULAR
CIRCULATION

Since the transfer of the former U.S. Army lands to
the National Park Service for inclusion in Golden
Gate National Recreation Area in the mid 1970s,
little of the road network has been rehabilitated.
Most of the asphalt roadway paving is 30 or more
years old, reaching an age where the pavement is
increasingly cracking, failing, and breaking up. A
1999 survey of pavement conditions (amount of
cracking, rutting, patches, etc.) found only 12% of
the paved roads in the study area to be in good
condition, 20% in fair condition, and 67% in poor
condition (FHWA 1999). Since that survey, pave-
ment conditions have visibly deteriorated (see
Photo 1.1). With the heavy use of the roads by bi-
cycles and the many steep grades that result in bi-
cycles traveling at high speeds, rough pavement
can contribute to bicycle accidents.

Barry.
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1.2. Need for the Action

g™

Photo 1.2. Rusted culvert under East Road.

Many culverts and drain inlets in and under the
roadways are extremely undersized and prone to
plugging with debris. Other culverts are constructed
of metal or wood and have rusted or rotted to the
point where they are collapsing or are totally
plugged (see Photo 1.2). Undersized, plugged, and
collapsed culverts have been the cause of numer-
ous flooded areas, washouts, landslides, and sink-
holes in the roads over the past 25 years. Signifi-
cant damage occurred in 1982, 1983, 1995, 1997,
1998, and 2005-6.

The current road network, most of which was built
by the Army between the 1870s and the 1940s,
was designed to be frequently and intensively
maintained by military personnel. The system was
not constructed to accommodate present traffic
volumes and the diverse types of traffic that cur-
rently use the roads. Several segments of the road
system, particularly those with high levels of road-
side parking, have accident rates that are as much
as two and a half times the national average acci-
dent rate for non-urban two-lane roads. There also
are major road intersections with very limited sight
distances and confusing alignments that have a
history of accidents. The existing accident rate on
Conzelman Road between U.S. 101 and McCul-
lough Road is over twice the national average for
two-lane roads (Robert Peccia & Associates 1999).

On peak traffic weekend days (when the weather
is sunny), the Golden Gate Bridge, Alexander
Avenue, and U.S. 101 can be overwhelmed with
cars and traffic slows to a stop-and-go pace. Al-
though the majority of this traffic is going to or
returning from destinations other than the Marin

! 11 Al § -
Photo 1.3. Congestion at the Ha

Headlands and Fort Baker, very limited transit ser-
vice and the lack of other transportation alterna-
tives mean that most visitors to these park areas
use private automobiles for access. Although this
visitor traffic contributes to regional road conges-
tion, only a very small proportion of the traffic on
U.S. 101 is related to the Marin Headlands and
Fort Baker. Approximately 20% of the vehicle
traffic on Alexander Avenue is related to vehicles
entering or exiting the study area during weekend
peak hours (Nelson\Nygaard 2000).

1.2.2 PARKING CONDITIONS

The existing road system was not built to access
what are now the most popular destinations, such
as Battery Spencer and the other overlooks along
Conzelman Road. These locations lack sufficient
parking to accommodate present demand, while
other study area locations have a huge excess of
parking capacity and parking areas that never fill.
Weekend parking demand at destinations such as
Hawk Hill and the Point Bonita trailhead often

wk Hill parking area is com-
pounded by the lack of sidewalks and by bicycles and
pedestrians competing with moving traffic.

Photo 1.4. Parking congestion blocking Mendell Road between
the Point Bonita trailhead and Battery Mendell.

FINAL ENVIRONMENTAL IMPACT STATEMENT



CHAPTER 1. PURPOSE OF AND NEED FOR ACTION

results in visitors parking on roadside shoulders
and blocking travel lanes (see Photo 1.3 and Photo
1.4). The lack of shoulders or sidewalks at the
overlooks and between parking locations and trail-
heads further exacerbates congestion and results in
pedestrian and bicycle safety concerns.

Many parking areas are poorly designed, so the
limited land resources are inefficiently used. Of
these, many are located in or on relatively rare and
valuable natural resources, such as wetlands and
streamside riparian zones. Unpaved parking areas
with grades over 4% (4 feet of vertical rise over
100 feet of horizontal run) are among the largest
sources of water polluting sediment since they are
unpaved and subject to ongoing soil erosion (see
Photo 1.5).

High parking demand in areas where the road sys-
tem was not designed to accommodate it also re-
sults in heavy parking on some road shoulders. In
areas where the road shoulders are unpaved, re-
peated parking prohibits vegetation growth. With-
out stabilizing vegetation on the road shoulders
with grades steeper than about 4%, severe soil ero-
sion can result (see Photo 1.6). Erosion of the road

Photo 1.6. Typical unpaved shulder parking and resultant
soil erosion.

Photo 1.7  Bicycling on the narrow Conzelman Road (west of
Hawk Hill), with deteriorating pavement.

Photo 1.8. Lack of bicycle facilities on Bunker Road.

shoulders further impacts the wetlands, creeks, and
surrounding waters of the Golden Gate Channel
and Pacific Ocean with silt and sediment.

1.2.3 BICYCLE AND PEDESTRIAN ACCESS

Park visitors wishing to access the Marin Head-
lands and Fort Baker study area by bicycle or on
foot will also likely find inadequate roads and
trails. Most park roads are narrow and twisting
(see Photo 1.7), with numerous blind curves, and
lack of shoulder space or bicycle lanes (see Photo
1.8, Photo 1.9). Trails primarily follow former
Army dirt roads and are steep and subject to severe
soil erosion. Many trails provide circuitous routes,
making it difficult to access several visitor destina-
tions (e.g., the youth hostel). Because of incom-
plete pedestrian connections, hikers, pedestrians,
and even large school groups end up walking in
roadway travel lanes to reach popular destinations
(see Photo 1.10, Photo 1.11).
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Photo 1.9. View west from the Battery Spencer area, with a
typical weekend mix of cars, buses, bicycles, and
pedestrians.
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Photo 1.10. School group on the Marine Mammal Center
access drive because there is no trail or sidewalk.

Photo 1.11. Geology class viewing geology at Hawk Hill, with
traffic having to cross centerline to avoid students.

Trail conditions and connectivity from U.S. 101
and local roads to park destinations need to be im-
proved to create an attractive and viable alternative
to auto access.

1.2.4 TRANSIT SERVICE

Golden Gate Channel and San Francisco Bay sepa-
rate the Marin Headlands and Fort Baker portions
of Golden Gate National Recreation Area from the
City of San Francisco, the Peninsula, and the East
Bay communities. As previously mentioned, the
study area is difficult to access by persons without,
or wishing not to use, private automobiles. Public
transit service from San Francisco to the study area
is provided by the San Francisco Municipal Transit
System (MUNI) only on Sundays and holidays.
Golden Gate Transit (GGT) provides daily bus ser-
vice along Alexander Avenue between San Fran-
cisco and Sausalito, but the stops are hard to find,
generally lack amenities (see Photo 1.12), and are
not connected to any of the Marin Headlands’ pri-
mary attractions or facilities. Golden Gate Transit
also provides service to bus stops at Spencer Ave-
nue bus pads adjacent to U.S. 101 seven days a
week. Access to Marin Headlands destinations from
this stop is 2—4 miles over a steep trail, making it
inconvenient and not easily accessible for visitors.
Visitors living in San Francisco can ride bicycles or
walk to the Marin Headlands and Fort Baker over
the Golden Gate Bridge, but they must travel 2-10
miles each way to do so. As a result of limited tran-
sit service, 88% of visitors to the Marin Headlands
and Fort Baker arrive by private automobiles.

During the extensive general management planning
process in the mid- to late-1970s for Golden Gate
National Recreation Area, transportation was the
most studied issue. Extensive plans were developed
to connect the new parklands in Marin County with
urban centers in San Francisco, on the Peninsula,
and in the East Bay. As identified in one of the
1980 General Management Plan’s objectives, the

Photo 1.12. Golden Gate Transit's Alexander Avenue bus stop
has no amenities.
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intent was to make the parklands accessible for a
diverse group of users, not just those with cars, as
well as to reduce traffic impacts on the regional
roadway system (e.g., U.S. 101 and the Golden
Gate Bridge) from any increases in traffic resulting
from greater recreational use of parklands. How-
ever, with the exception of the MUNI Route 76 bus
service on Sundays, few of these plans for im-
proved transit connections were ever implemented,
or if they were implemented, are no longer in ser-
vice, primarily because of the continual lack of op-
erating funds. Local transit agencies such as the San
Francisco Municipal Transit System and Golden
Gate Transit use all of their funds to provide ade-
quate service within their core service areas, rather
than providing service to areas that would likely
have fewer riders and less fare box revenue.

The National Park Service in particular, and the
federal government in general, have until recently
lacked any way to pay for the operational costs of
park transit services. But with the passage of the
National Parks Omnibus Management Act of 1998,
Congress granted the National Park Service author-
ity to collect user fees from activities such as park-
ing to cover the costs of transportation services.

1.2.5 WAYFINDING

The lack of directional signs on U.S. 101 and
Alexander Avenue makes it difficult for park visi-
tors and users of park partner facilities to find their
way to the Marin Headlands and Fort Baker. Inside

the park the absence of both directional signs and
appropriate street signs causes difficulty in way-
finding within the study area. The irregularity of
the street network within the study area and around
U.S. 101 makes signage particularly important for
access to and through the park. In a survey of visi-
tors, 19% encountered problems either getting to
park units or finding locations inside them. Poor
signage was noted more than any other problem
(Nelson\Nygaard 2000).

1.2.6 NATURAL AND CULTURAL RESOURCE
PROTECTION

As previously discussed, trails, roadways, and
parking areas have resulted in soil erosion. Some
poorly designed or undesignated parking areas take
up more space than necessary, and many are lo-
cated in, or result in runoff impacts to, valuable
wetland or riparian resources and habitat. In some
locations such as Conzelman Road, culvert im-
provement projects have been undertaken to con-
trol erosion. Although these projects have stopped
gully erosion, the scarring remains (see Photo 1.13
and Photo 1.14). Similar but smaller and less visi-
ble gullies are present along many Marin Head-
lands roads. Continued severe erosion on steep
road shoulders and at some trails in the study area
will result in the degradation of cultural and natu-
ral resources. To avoid gullies, pedestrians take
shortcuts to reach destinations without formal
trails, contributing to natural resource impacts.

; e g ‘g _@ g

Photo 1.13 Severe trail erosion on Julian Road.
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Wetland and riparian communities continue to ex-
perience impacts in some high-use locations.

Forts Baker, Barry, and Cronkhite comprise a his-
toric district that is listed on the National Register
of Historic Places for its high-quality examples of
military coastal fortifications and support facilities,
including historic architecture and roads. In addi-
tion, some of these historic resources may also con-
tribute to a seacoast fortification national historic
landmark, the highest form of historic resource des-
ignation provided by federal law. Although the road
system is largely intact and much of it remains as
the Army built it over 50 years ago, the road and
trail system in the study area has suffered from little
investment and rehabilitation; as a result, this his-
toric resource is deteriorating.

1.3 PLAN GOALS AND
OBJECTIVES

This project will provide infrastructure and access
improvements in the park to meet the following
plan goals and objectives:

Goal: Promote public transit, pedestrian, and
bicycle travel to and within the park to
improve visitor experience and enhance

environmental quality.
Objectives:

 Provide transportation infrastructure
and access improvements that enhance
the preservation of natural and cultural
resources.

» Reduce automobile trips through in-
centives and improved transportation
options.

» Offer a range of transportation choices
that enhance the visitor experience and
acknowledge the diversity in trans-
portation needs of visitors, staff, and
park partner volunteers and in possible
park destinations and special events.

» Develop a funding program that sus-
tains the long-term costs of imple-
menting and operating an improved
transportation program.

 Coordinate planning with local com-
munities, regional institutions and
other park planning efforts.

» Reduce the environmental and traffic
impacts of the park on the U.S. 101
corridor.

Goal: Rehabilitate road and trail infrastructure in
a manner that protects resources and im-

proves safety and circulation.

Obijectives:

* Provide transportation infrastructure
and access improvements that enhance
the preservation of natural and cultural
resources.

» Coordinate planning with local com-
munities, regional institutions, and
other park planning efforts.

» Reduce the environmental and traffic
impacts of the park on the U.S. 101
corridor.

Goal: Reduce traffic congestion and improve
safety at key park locations and connect-

ing roads.
Objectives:

» Reduce automobile trips through in-
centives and improved transportation
options.

 Offer a range of transportation choices
that enhance the visitor experience and
acknowledge the diversity in trans-
portation needs of visitors, staff, and
park partner volunteers and in possible
park destinations and special events.

 Coordinate planning with local com-
munities, regional institutions, and
other park planning efforts.

» Reduce the environmental and traffic
impacts of the park on the U.S. 101
corridor.

1.4 PARK PURPOSE AND
SIGNIFICANCE

Golden Gate National Recreation Area was estab-
lished on October 27, 1972, by Public Law 92-589
and included former U.S. Army lands within its
boundaries and Point Reyes National Seashore.
Subsequent laws added over 59,000 acres to the
park, but Point Reyes is no longer part of the unit.

The primary purpose of Golden Gate National
Recreation Area is “to preserve for public use and
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enjoyment certain areas of Marin and San Fran-
cisco Counties, California, possessing outstanding
natural, historic, scenic, and recreational values,
and . . . to provide for the maintenance of needed
recreational open space necessary to urban envi-
ronment and planning.” Additionally, the National
Park Service “shall preserve the recreation area, as
far as possible, in its natural setting, and protect it
from development and uses which would destroy
the scenic beauty and natural character of the
area.”

All NPS programs are based on the provisions of
the 1916 Organic Act and the NPS General Au-
thorities Act of 1970.

The Organic Act states:

[The National Park Service] shall promote
and regulate the use of the Federal areas
known as national parks, monuments and
reservations by such means and measures as
conform to the fundamental purpose of the
said parks, monuments and reservations,
which purpose is to conserve the scenery
and the natural and historic objects and the
wild life therein and to provide for the en-
joyment of the same in such manner and by
such means as will leave them unimpaired
for the enjoyment of future generations (16
USC 1).

The General Authorities Act of 1970 states,

the authorization of activities shall be con-
strued and the protection, management, and
administration of national park areas shall be
conducted in light of 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 specifi-
cally provided by Congress (16 USC 1a-1).

As with many of the management actions consid-
ered by NPS decision-makers today, the careful
balance of sometimes competing park resources
and values is an important component of the re-
view and decision-making process. The NPS Man-
agement Policies 2006 (NPS 2006b) provide guid-
ance in this regard by reaffirming that the
“fundamental purpose” of the national park system
begins with a mandate to conserve park resources
and values. Although providing for the enjoyment
of park resources and values by the people of the

United States is also a mandate for the National
Park Service, Congress has provided that when
there is a conflict between conserving resources
and values and providing for enjoyment of them,
conservation is to be predominant.

1.5 RELATIONSHIP OF THIS
PROJECT TO PARK PLANS
AND REGIONAL PROJECTS

1.5.1 NPS PLANS — GOLDEN GATE
NATIONAL RECREATION AREA

General Management Plan

The General Management Plan for the Golden
Gate National Recreation Area was completed in
1980. To preserve for public use the park’s natural,
historic, scenic, and recreational features, the plan
establishes the following objectives:

1. Preservation and restoration of natural re-
sources to provide, maintain, and restore the
character of natural environment lands by
maintaining the diversity of native park
plant and animal life.

2. Preservation and restoration of cultural re-
sources to recognize the importance of cul-
tural resources within the recreation area
through a positive program of their identifi-
cation.

3. Making the recreation area readily available
to the broadest variety of park users — to
pursue the extension of transit services be-
tween the park and transit dependent neigh-
borhoods.

4. Provision of a broad variety of park experi-
ences — to plan facilities to offer a wide va-
riety of uses.

5. Consideration of park neighbors — to alle-
viate traffic impacts on adjacent communi-
ties.

6. Improve multi-modal transportation access
to the park and within the park.

An emerging theme from the General Manage-
ment Plan is to improve multi-modal transporta-
tion access to and within the park that is compat-
ible with park objectives and that considers a full
range of alternative modes of transportation. De-
sired transit improvements include improved tran-
sit service to the park; direct routing of weekend
public transit to the park; a park shuttle to improve
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transit service within the park; and remote staging
areas with substantial parking and local and re-
gional connections for transit to the park.

Management goals related to dispersed develop-

ment (campsites, trails, etc.) include coordination
of transit routes and stops with trail routes to im-
prove access to trails in the park.

The alternatives considered in this Environmental
Impact Statement are consistent with the 1980
General Management Plan.

The National Park Service has initiated an update
to the 1980 General Management Plan, which is
scheduled for completion in 2010.

Statement for Management

The importance of public access and park transpor-
tation was re-affirmed in the Statement for Man-
agement for Golden Gate National Recreation
Area (NPS 1992). This document identifies the
following three management objectives for access
and transportation:

» To provide alternative public transportation
services as proposed in the General Man-
agement Plan.

» To alleviate traffic impacts on adjacent
communities and on park resources by pro-
moting and encouraging visitor and em-
ployee use of public transportation.

» To design and implement transportation
plans to effectively manage the safe flow of
traffic.

Fort Baker Plan Final Environmental Im-
pact Statement and Record of Decision

Subsequent NPS studies such as the Fort Baker
Plan Final Environmental Impact Statement (NPS
1999a) and the subsequent Record of Decision
(NPS 2000b) also identified transportation and site
access as public and park management issues. The
Fort Baker Plan analyzes the rehabilitation and
reuse of historic buildings within the historic dis-
trict. Some of the mitigation measures listed in the
subsequent Record of Decision address traffic and
circulation concerns in Fort Baker and are there-
fore relevant to this environmental impact state-
ment. Mitigation measures include the implemen-
tation of a transportation demand management
(TDM) program in Fort Baker to reduce automo-

bile use and parking needs and to alleviate conges-
tion in the area. Providing shuttle service for pa-
trons of the proposed Fort Baker conference center
is a key component of the TDM program. The Na-
tional Park Service will also pursue transportation
systems management measures to alleviate traffic
congestion during peak periods and will encourage
direct transit service to Fort Baker by Golden Gate
Transit, the San Francisco Municipal Transit Sys-
tem, or other providers. In addition, trail improve-
ments are identified in the Fort Baker Plan, and
the specific trail and transportation elements are
included in all alternatives considered in this
document, as described in Chapter 2.

Bicycle Routes

Title 36 of the Code of Federal Regulations states,

The use of a bicycle is prohibited except on
park roads, in parking areas and on routes
designated for bicycle use. . . . Routes may
only be designated for bicycle use based on
a written determination that such use is con-
sistent with the protection of a park area’s
natural, scenic and aesthetic values, safety
considerations and management objectives
and will not disturb wildlife or park re-
sources (36 CFR 4.30).

Specific regulations with regard to bicycle routes
for Golden Gate National Recreation Area state,

Any additional trails other than those men-
tioned in this preamble may be designated
by the Superintendent in writing after hold-
ing public meetings through the Golden
Gate Advisory Commission, by marking on
maps which will be available in the office of
the Superintendent and other places conven-
ient to the public, and through the posting of
trails which are open to bicycle use (Federal
Register, vol. 57, no. 239).

This Final Environmental Impact Statement serves
as written determination that bicycle use, where
noted, is being proposed.

Background Studies

Background studies specific to this proposed plan
include the following:

» “Revised Auto-Reduction Analysis for
Marin Headlands / Fort Baker TIMP [Trans-
portation Infrastructure and Management
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Plan] EIS Memorandum” (Nelson\Nygaard
2005)

» “Auto-Reduction Analysis for Marin Head-
lands / Fort Baker TIMP EIS Memorandum”
(Nelson\Nygaard 2004)

» “Draft Alternatives Evaluation Report” (Nel-
son\Nygaard 2002a)

» “Draft Car-Free Days Report” (Nelson\
Nygaard 2002b)

»  “Public Outreach Summary” (Nelson\
Nygaard 2002c)

* “Transportation Management Plan for Marin
Headlands / Fort Baker” (Nelson\Nygaard
2002d)

» “Conceptual Alternatives Report” (Nelson\
Nygaard 2001a)

*  “Summer 2000 and Spring 2001 Data Col-
lection Report” (Nelson\Nygaard 2001b)

* “Transportation Goals” (Nelson\Nygaard
2001c)

» “Marin Headlands and Fort Baker Existing
Conditions Report” (Nelson\Nygaard 2000)

» “Traffic Safety Study, Golden Gate National
Recreation Area” (Robert Peccia & Associ-
ates 1999)

1.5.2 OTHER PLANS, PROGRAMS, AND
TRANSPORTATION PLANNING
EFFORTS

California Coastal Management Program

The California Coastal Act of 1976 established the
Coastal Commission to develop and carry out the
state’s responsibilities under the federal Coastal
Zone Management Act. Development activities
generally require a coastal permit from either the
Coastal Commission or the local government. The
coastal zone established by the Coastal Act does
not include San Francisco Bay, where develop-
ment is regulated by the San Francisco Bay Con-
servation and Development Commission, which
existed before the Coastal Act was implemented.

Prior to the record of decision, the Transportation
Infrastructure and Management Plan and Envi-
ronmental Impact Statement will be submitted to
the California Coastal Commission and the San
Francisco Bay Conservation and Development

Commission for a consistency determination dur-
ing the public review period.

San Francisco Bay Plan

The San Francisco Bay Plan was completed and
adopted by the San Francisco Bay Conservation
and Development Commission in 1968 and sub-
mitted to the California Legislature and Governor
in January 1969. The Bay Plan was prepared by
the Commission over a three-year period pursuant
to the McAteer-Petris Act of 1965. In 1969, the
Legislature revised the McAteer-Petris Act by des-
ignating the Commission as the agency responsible
for maintaining and carrying out the provisions of
the Act and the Bay Plan for the protection of the
Bay and its great natural resources and the devel-
opment of the bay and shoreline to their highest
potential with a minimum of Bay fill. The com-
mission is is directed by the McAteer-Petris Act to
carry out its regulatory process in accord with the
Bay Plan policies and Bay Plan maps that guide
the protection and development of the bay and its
tributary waterways, marshes, managed wetlands,
salt ponds, and shoreline.

Golden Gate Recreational Travel Study

The 1977 Golden Gate Recreational Travel Study,
which was prepared by the Metropolitan Transpor-
tation Commission with the participation of 34
local, state, and federal agencies, recommended
that greater attention be placed on alternatives to
automobile traffic to and from Golden Gate Na-
tional Recreation Area sites. Recommendations
included increased funding for recreational transit,
improved transportation linkage with existing tran-
sit networks, and increased shuttle service to and
within park sites. The theme of improving multi-
modal transportation access to and within the park
was carried forward in the General Management
Plan. The Recreational Travel Study acknowl-
edged the importance of providing access to and
circulation within the park and to consider a full
range of alternative modes of transportation.

Southwest Marin Comprehensive Trans-
portation Management Plan

Between 2000 and 2005 representatives from
Marin County, the National Park Service, Califor-
nia State Parks, the California Department of
Transportation (Caltrans), and other agencies, as
well as the public, identified and evaluated recrea-
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tional travel model options to reduce visitor traffic
impacts on gateway communities and the parks.
Heavy peak-period volumes of traffic and parking
on roadways leading to national park areas in
Marin County (specifically Muir Woods National
Monument, Tennessee Valley, Muir Beach, and
Stinson Beach) and Mount Tamalpais State Park
prompted the need to evaluate alternative access to
the parks to reduce reliance on automobile passen-
ger travel.

The project, however, was terminated in March
2005 before completion of a draft environmental
impact statement / environmental impact report.
Although this project has been discontinued, plans
are being advanced by individual agencies, includ-
ing the National Park Service, to implement spe-
cific elements of the preliminary alternatives. Two
legacies of the project are (1) the establishment of
a recreational traffic model based on Marin County
data to estimate future growth in park-related visi-
tation and travel, and (2) a sizable database of traf-
fic-related information and park visitor survey in-
formation. The traffic model assumptions were
applied to this project to project future growth in
the Marin Headlands and Fort Baker study area.

Marin County

Land use on the portions of the project site not
owned by the National Park Service is guided by
the County’s General Plan, the Marin Countywide
Plan (Countywide Plan), which was adopted on
November 6, 2007.

The current update renames the corridor within the
Marin Headlands and Fort Baker study area from
Coastal Recreation Corridor to Coastal Corridor
because issues, opportunities, and constraints in
the corridor go beyond recreation. The Coastal
Corridor is reserved for federal parklands and
other recreational land uses, as well as preservation
of existing small coastal communities (Marin
County 2007).

The “Natural Systems and Agriculture” element of
the Countywide Plan outlines policies for protect-
ing the county’s natural resources and ensuring
that the design of the built environment is com-
patible with the natural setting. The Countywide
Plan recommends that Golden Gate National Rec-
reation Area be “retained in its natural state to the
greatest extent possible.” Relevant policies that
support desired outcomes include enhancing native

habitat and biodiversity; protecting sensitive bio-
logical resources; conserving wetlands, riparian
areas, and baylands; protecting people and prop-
erty from flooding and inundation; sustainably
managing open space; preserving open space; pre-
serving and expanding the trail network; and ap-
propriately designing, locating, managing, and
maintaining trails (Marin County 2007).

The “Transportation” element of the Countywide
Plan includes existing and projected conditions of
the transportation system and county policy con-
cerning transportation. To accommodate the travel
demand associated with the land use projections,
this element specifies the improvements needed for
achieving an acceptable level of service and how
those improvements would be provided. This ele-
ment also includes objectives, policies, and pro-
grams to facilitate the planning and public review
process for the transportation system. Relevant
policies that support desired outcomes include re-
ducing vehicle miles traveled, promoting transpor-
tation alternatives, increasing bicycle and pedes-
trian access by connecting to state and federal
parklands, encouraging and supporting expansion
of local bus and ferry services, supporting regional
transit initiatives, and increasing clean-fuel vehicle
use (Marin County 2007).

The Marin County Unincorporated Area Bicycle
and Pedestrian Master Plan (Marin County
2001b) outlines the county’s vision for bicycle and
pedestrian facilities. The plan identifies specific
projects to fulfill this vision, and elements of the
plan allow the county to qualify for available fund-
ing for these projects. The bicycle plan identifies a
desire for improved connections between Sausalito
and the Golden Gate Bridge; however, the roads in
this area are not under Marin County jurisdiction.
Marin County will need to encourage Caltrans and
the Golden Gate Bridge Highway and Transporta-
tion District, who maintain Alexander Avenue, to
provide designated bicycle lanes along Alexander
Avenue.

Proposed improvements under all alternatives would
be consistent with and support Marin County plans
and policies (e.g., improved bicycle connections
between Sausalito and the Golden Gate Bridge).

FINAL ENVIRONMENTAL IMPACT STATEMENT
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City of Sausalito

The 1995 Sausalito General Plan (Sausalito 1995)
does not pertain directly to the Marin Headlands
and Fort Baker, as these areas lie outside city limits.

As part of its bicycle plan, the city would like to de-
velop a shuttle system between Fort Baker and
downtown Sausalito for use by bicyclists and to help
alleviate automobile congestion in the city. The city
also supports the extension of the San Francisco Bay
Trail to Fort Baker. The plan states that the city will
work with trail advocates to resolve safety issues
between the Sausalito Ferry Terminal and Fort
Baker.

Proposed improvements under all alternatives (e.g.,
the Fort Baker conference center shuttle and exten-
sion of the new San Francisco Bay Trail along the
shoulder of East Road) would be consistent with and
support the City of Sausalito’s plans and policies.

Alexander Avenue Planning Study

A significant amount of planning activities and fund-
ing have been invested in evaluating and implement-
ing improvements for Alexander Avenue. The NPS
has initiated a planning study to identify and evalu-
ate a range of planning and design solutions to im-
prove multi-modal access and safety on Alexander
Avenue between the Golden Gate Bridge and Sausa-
lito City limits. The study purpose is to define a con-
sensus master plan for the corridor segment that
provides access to the Marin Headlands and Fort
Baker. This study was initiated in January 2008 with
all the stakeholders. Currently, the Golden Gate
Bridge Highway and Transportation District
(GGBHTD) has not taken any board action on Alex-
ander Avenue improvements and no funding is
available to implement improvements at this time.

Improvements or next steps identified in the study
would be included in the Regional Transportation
Plan. The funding or implementation of improve-
ments would be determined later among all parties
involved.

Headlands Institute Campus Planning

The Headlands Institute, a campus of the Yosemite
National Institute, is located on the east side of Fort
Cronkhite, and provides environmental education
services. The existing campus facilities in Fort
Cronkhite do not meet the Headland Institute’s day
to day operational needs. Therefore, the park and the

Headlands Institute are planning for the moderniza-
tion and possible expansion of these facilities. As
part of this planning effort a Cultural Landscape
Report (CLR) on the Headlands Institute Campus
landscape has been prepared and an environmental
assessment is underway.

1.6 SCOPING FOR THE ENVIRON-

MENTAL IMPACT STATEMENT

Scoping is an early and open process to determine
the breadth of environmental issues and alterna-
tives to be addressed in a planning document pre-
pared in accordance with the National Environ-
mental Policy Act. Scoping includes obtaining
early input about the planning project from any
public, staff, interested agency, or any agency with
jurisdiction by law or expertise. Scoping activities
for this project are summarized below. Additional
information on the public involvement process and
ongoing agency coordination is presented in Chap-
ter 5, “Consultation and Coordination.”

1.6.1 PUBLIC INVOLVEMENT

The National Park Service hosted three public
scoping meetings, one each in San Francisco
(March 26, 2002), Marin City (April 10, 2002),
and Oakland/East Bay (April 11, 2002).

The National Park Service prepared and mailed a
“Scoping Summary” in March 2002 to local, state,
and federal agencies, private organizations, and
park partners. The National Park Service also is-
sued formal letters requesting consultation from
the United States Fish and Wildlife Service
(USFWS) and the California State Historic Preser-
vation Office. The National Park Service provided
a briefing to the interagency Parklands Transpor-
tation Task Force, which consists of numerous
land management agencies and the Metropolitan
Transportation Commission working to reduce
traffic congestion on the regional roadway system
serving Marin County parklands.

Input was also solicited from the Marin Parklands
Technical Advisory Committee, which consists of
agency staff from the same partner agencies that
participate in the Parklands Transportation Task
Force (representatives at the technical and de-
cision-maker levels from the National Park Ser-
vice, Marin County, Caltrans, California State
Parks, Sausalito, the Golden Gate Bridge Highway
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and Transportation District, and the Marin Mu-
nicipal Water District). This group was established
in 2000 to facilitate coordination among multiple
agencies engaged in the twin planning efforts for a
Southwest Marin comprehensive transportation
management plan and the Marin Headlands and
Fort Baker transportation management plan. The
advisory committee’s role in the transportation
study gradually diminished once the scope was
adjusted to exclude any lands outside NPS juris-
diction. The cessation of the Southwest Marin
planning effort in spring 2005 coincided with a
decision to dissolve the advisory committee.

The current transportation project was presented
for information purposes at the park’s quarterly
open houses in 2006 and 2007.

1.6.2 CONCERNS AND ISSUES

Issues identified during the scoping process with
park staff, the public, agencies, and park partners
included the following:

» Coordination with Other Plans — This pro-
ject should be coordinated with other ongo-
ing transportation planning projects in the
region. In addition, the cumulative impacts
of these actions should be considered. The
ongoing or planned mitigation measures
identified in the Fort Baker Plan Final En-
vironmental Impact Statement and its Re-
cord of Decision should be a critical ele-
ment of the plan.

» Access to the Park — Park access for vari-
ous users and transportation modes is im-
portant. For example, existing transit ser-
vice to the park is limited, and expansion of
transit is often identified as a need to pro-
vide access to a diverse range of park visi-
tors and to relieve congestion. There are
concerns about restricting vehicular access
for aquatic recreation and park partner pa-
trons. Expanding or improving pedestrian
and bicycle access was often suggested.

» Safety — For all modes of transportation,
safety is a concern, especially for pedes-
trians and bicyclists who must share the
road with cars and buses. Conzelman Road
was cited as a particular concern.

» Wayfinding — Signing must be improved
for all modes of access and all types of us-
ers. Wayfinding affects visitor experience

and traffic congestion as drivers search for
destinations.

» Parking Fees — Issues associated with
parking fees include concerns that such fees
could encourage visitors to park illegally
and that parking coupon dispensers might
be an unnatural element in a natural envi-
ronment. Some believe that parking fees
would be beneficial because they would en-
courage shifts from cars to transit/shuttles.
Others believe that charging parking fees is
undesirable in principle.

» Vehicular Restrictions or Road Closures —
Vehicular restrictions would have a detri-
mental impact on the overall accessibility of
the park’s resources, including scenic
views, as well as visitor experience. Others
suggested that some roads be closed to cars
but open to bicyclists and/or pedestrians.

» Natural Resource Preservation — Main-
taining the rural nature of the park, pro-
tecting the natural resources, including the
preservation of endangered species and the
restoration of degraded areas, and imple-
menting improvements with minimal im-
pacts were all mentioned as desirable goals.

» Historic Resource Preservation — Con-
cerns were raised about impacts to historic
resources in the military coastal fortifica-
tions and support facilities at Forts Baker,
Barry, and Cronkhite, which make up a na-
tional historic district. Some were con-
cerned that widening roads and improving
intersections or making other changes in the
landscape could adversely affect the integ-
rity of the historic landscape and the fea-
tures that contribute to the historic setting
and context.

» Special Events — Special events result in
increased visitation for the duration of the
activity. This increase in visitation can re-
sult in traffic congestion and insufficient
parking availability.

* Funding — The ability to pay for improve-
ments, including increased transit service, is
a concern.

1.6.3 IMPACT TOPICS

Impact topics are the resources or values of con-
cern that could be affected, either beneficially or
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adversely, by the alternatives. The following im-
pact topics were identified based on federal laws,
regulations, orders, NPS Management Policies
2006, scoping, and NPS staff concerns or knowl-
edge. The impact topics evaluated include:

» Transportation — transit, roadway, bicycle,
and pedestrian uses

» Natural resources — geology, paleontology,
soils, and seismicity; coastal resources; wa-
ter resources; floodplains and wetlands; bio-
logical resources; vegetation; and air quality

e Cultural resources

 Visitor use and experience — recreation and
visitor enjoyment; noise (soundscapes); vis-
ual and scenic resources; human health,
safety, and the environment

» Socioeconomic environment
» Park operations and management.

1.6.4 IMPACT TOPICS DISMISSED FROM
FURTHER ANALYSIS

The topics listed below would either not be af-
fected or would be affected negligibly by the alter-
natives. (Negligible effects are those that would be
localized and not measurable at the lowest level of
detection.) Therefore, these topics have been dis-
missed from detailed analysis.

* Night Sky — Although the roads of the
study area are currently open to traffic after
dark, there is very little nighttime traffic. No
changes in uses of the study area that would
increase or decrease night traffic are pro-
posed as part of this plan, nor are any street-
lights or other sources of new light pollution
proposed as part of this plan. Construction
efforts would not adversely affect night
views because construction activities would
be limited to daylight hours. Therefore, this
topic was dismissed.

» Wilderness Values — The Wilderness Act
of 1964 (16 USC 1131 et seq.) established a
national wilderness preservation system.
There are no designated wilderness areas
within the study area; therefore, this topic
was dismissed.

* Indian Trust Resources and Sacred Sites —
Indian trust assets are owned by Native
Americans but held in trust by the United

States. The U.S. Department of the Interior
requires that any anticipated impacts to In-
dian trust resources due to a proposed pro-
ject or action by Interior agencies be explic-
itly addressed in environmental documents
(512 Departmental Manual 2). Since the
lands within the park boundaries are not
held in trust by the Secretary of the Interior
for the benefit of Indians due to their status
as Indians, this topic was dismissed.

Prime and Unique Farmlands — In August
1980 the Council on Environmental Quality
directed that federal agencies assess the ef-
fects of their actions on farmland soils clas-
sified by the U.S. Department of Agri-
culture’s Natural Resources Conservation
Service as prime or unique. None of the
soils in the project area would qualify as
prime or unique farmlands because they
have not been used for production of crops
during the past four years. Therefore, this
topic was dismissed.

Wild and Scenic Rivers — The Wild and
Scenic Rivers Act of 1968 established the
national wild and scenic river system to pro-
tect the nation’s highest quality natural riv-
ers. There are no designated wild and scenic
rivers within the study area, so this topic
was dismissed.

Ethnographic Resources — Ethnographic
resources are defined in the NPS “Director’s
Order #28: Cultural Resource Management
Guideline,” as “any site, structure, object,
landscape, or natural resource feature as-
signed traditional legendary, religious, sub-
sistence, or other significance in the cultural
system of a group traditionally associated
with it” (NPS 1998). There are no known
ethnographic resources within the study
area, so this topic was dismissed.

Environmental Justice — Executive Order
12898 (“Federal Actions to Address Envi-
ronmental Justice in Minority Populations
and Low-Income Populations”) requires all
federal agencies to incorporate environmen-
tal justice into their missions by identifying
and addressing disproportionately high and
adverse human health or environmental ef-
fects of their programs and policies on mi-
norities and low-income populations and
communities. According to the Environ-
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mental Protection Agency (EPA), environ-
mental justice is the fair treatment and
meaningful involvement of all people, re-
gardless of race, color, national origin, or
income, with respect to the development,
implementation, and enforcement of envi-
ronmental laws, regulations, and policies.
Fair treatment means that no group of peo-
ple, including a racial, ethnic, or socio-
economic group, should bear a dispropor-
tionate share of the negative environmental
consequences resulting from industrial, mu-
nicipal, and commercial operations or the
execution of federal, state, local, and tribal
programs and policies. The alternatives
would not have disproportionate health or
environmental effects on minorities or low-
income populations or communities as de-
fined by the Environmental Protection
Agency; therefore, this topic was dismissed.

Utility Infrastructure — The plan does not
propose changes to land use or building fa-
cilities that would increase or decrease wa-
ter, sewer, electric, phone, or gas con-
sumption or production in the study area.
The plan does not propose major relocations
of or changes to utility systems. Therefore,
this topic was dismissed.

Energy Requirements and Conservation Po-
tential — The Council on Environmental
Quiality requires that environmental docu-
ments consider energy requirements and the
conservation potential of various alterna-
tives and mitigation measures. Currently,
visitors to the Marin Headlands and Fort
Baker arrive almost exclusively by private
automobile. However, vehicle miles trav-
eled because of park visitation is negligible
in the context of regional travel because the
proposed alternatives would result in (1) no
reduction to less than a 1.5% reduction in
private vehicle trips to Fort Baker; (2) no
reduction to less than 1% reduction in pri-
vate vehicle trips to the Marin Headlands;
and (3) no reduction to a 5% reduction in
private vehicle trips within the study area.
The alternatives considered would operate
up to 22 more buses in the study area each
day. The potential for energy conservation
as a net result of auto reduction and in-
creased transit trips would be imperceptible
on both a local and regional scale. Changes

in energy requirements resulting from the
changes in auto and bus trips would be im-
perceptible within the Marin Headlands and
Fort Baker study area. On a regional scale
existing transportation-related energy con-
sumption within the study area is negligible
compared to transportation-related energy
consumption within the region as a whole.
Construction of the action alternatives
would consume energy, but the expenditure
would last only for the duration of construc-
tion. The short- and long-term impacts of
energy consumption would be negligible
under all alternatives, so this topic was dis-
missed.

Land Use and Planning — Proposed actions
would more clearly define which lands in
the study area are specifically available for
public use and which lands are to be pro-
tected for naturally occurring processes.
Overall, these changes would result in mi-
nor beneficial changes to land use in the
Marin Headlands and Fort Baker under Al-
ternatives 3 and 4 and negligible beneficial
changes under Alternative 2. Proposed im-
provements under Alternatives 2, 3, and 4
would not be anticipated to increase traffic
volumes or visitation and would therefore
not be expected to stimulate related devel-
opment or land use changes. The alterna-
tives considered in this Final Environmental
Impact Statement are consistent with the
1980 General Management Plan for Golden
Gate National Recreation Area. In addition,
all of the alternatives would be consistent
with and support Marin County and City of
Sausalito plans and policies. Therefore, this
impact topic was dismissed.

Sea Level Rise — Although sea level rise is
expected to affect road infrastructure in
lower Rodeo Valley within the next 50
years, it is important to address the func-
tional deficiencies of the roads within the
Marin Headlands and Fort Baker to con-
tinue to safely support park operations, the
visiting public, and park partner operations
at Fort Cronkhite in the more immediate fu-
ture. Sea level rise, based on the Intergov-
ernmental Panel on Climate Change (IPCC)
estimates, is not expected to affect road in-
frastructure during the expected life of the
rehabilitation actions (i.e., life of the repav-
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ing) proposed under the Preferred Alterna-
tive. Because of their historical integrity as
a registered landmark site, these roads
would only be moved if necessitated by
eventual sea level rise. Although bay water
levels are expected to rise, only stairs to the
beach (proposed to control erosion) and the
lagoon trail would be affected in the Marin
Headlands and Fort Baker Transportation

Infrastructure and Management Plan. The
stairs would be adjusted when necessary to
adjust to sea level rise. Nothing else identi-
fied in the plan is expected to be affected by
predicted sea level rise. For these reasons,
this impact topic was dismissed from fur-
ther evaluation.

16

MARIN HEADLANDS AND FORT BAKER TRANSPORTATION INFRASTRUCTURE AND MANAGEMENT PLAN



CHAPTER 2

Marin Headlands / Fort Baker Alternatives, Including the Preferred Alternative

Transportation Infrastructure and Management Plan HS



CHAPTER 2.ALTERNATIVES, INCLUDING THE
PREFERRED ALTERNATIVE

2.1 INTRODUCTION

The following four alternatives for the Marin
Headlands and Fort Baker Transportation Infra-
structure and Management Plan are evaluated in
this Final Environmental Impact Statement:

e Alternative 1 — No Action
» Alternative 2 — Basic Multi-Modal Access

» Alternative 3 — Enhanced Multi-Modal
Access (Preferred Alternative)

» Alternative 4 — Maximum Multi-Modal
Access

This chapter consists of the following sections:

» adetailed description of the alternatives be-
ing considered, the environmentally pre-
ferred alternative, and alternatives elimi-
nated from further study (sec. 2.2 through
sec. 2.9)

» asummary of the alternatives (Table 2-1)

» asummary of the impacts of the alternatives
and proposed mitigation measures (Table
2-2)

Under the No-Action Alternative (Alternative 1)
the National Park Service would continue the pre-
sent transportation infrastructure and operations in
the Marin Headlands and Fort Baker without any
major changes. Transportation improvements and
transportation demand management (TDM) pro-
grams specified in the Fort Baker Plan Final Envi-
ronmental Impact Statement and the subsequent
Record of Decision would be implemented.

Under the Preferred Alternative (Alternative 3) the
National Park Service would rehabilitate or recon-
struct/widen roadway infrastructure without alter-
ing its present character-defining features, and
would improve parking facilities. A greater num-
ber of transit options would be provided to and
within the park. Extensive pedestrian facility en-
hancements would be implemented, including
closing and rerouting existing trails and construct-
ing new trails. Bicycle facilities would be im-
proved with a few new trails and bike lanes.

Under Alternative 2 the National Park Service
would rehabilitate roadway infrastructure within the
existing roadway width; improve parking facilities;
expand transit service to the Marin Headlands on
weekends; and undertake minor pedestrian and bi-
cycle facility enhancements.

Under Alternative 4 the National Park Service
would reconstruct roadway infrastructure and
widen roadways for bicycle lanes in various loca-
tions throughout the study area, and would im-
prove parking facilities. Transit options would be
similar to those provided in Alternative 3. Exten-
sive pedestrian and bicycle facility enhancements
would be implemented, including closing and
rerouting existing trails, and constructing new
trails and bicycle lanes on nearly all major roads.

2.1.1 ALTERNATIVES DEVELOPMENT
PROCESS

The alternatives considered in this environmental
impact statement are based on concepts developed
in earlier studies, such as the 2002 Transportation
Management Plan [Study] for Marin Headlands /
Fort Baker (Nelson\Nygaard 2002d).* This plan-
ning process began in 2000, and information about
transportation issues in the park was collected. In
addition, three goal-setting workshops were held
during the summer of 2000 to help define the key
transportation issues and were attended by repre-
sentatives from Golden Gate National Recreation
Avrea, park partner agencies, public agencies, and
the public. These goals were used to develop four
conceptual approaches to address transportation
problems in the Marin Headlands and Fort Baker
study area. The conceptual approaches were fur-
ther refined in a series of three workshops from the
summer of 2000 to March 2001. The four concep-
tual approaches included simple improvements
(low-cost improvements), circulation enhance-
ments, parking consolidation and shuttle service,

* This plan is subsequently referred to as the Trans-
portation Management Study in this document because it
preceded the decision to prepare an environmental impact
statement and transportation infrastructure and manage-
ment plan for the Marin Headlands and Fort Baker.
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and a car-free experience. The Transportation
Management Study was completed in March 2002
and included a comprehensive description and
evaluation of these conceptual approaches. Subse-
quent to the completion of the plan, it was deter-
mined to prepare an environmental impact state-
ment.

During the scoping process for the environmental
impact statement (see sec. 1.6), elements of the con-
ceptual approaches from the 2002 Transportation
Management Study were presented to the public and
agencies to obtain their input. NPS staff and the EIS
project team participated in a road system evaluation
workshop (March 18-22, 2002), which defined the
purpose of and need for the project and used the
conceptual approaches in the study to develop the
initial alternatives for analysis in an environmental
impact statement. These initial alternatives were
presented at public meetings in the fall of 2002 and
were further refined during agency meetings and a
staff workshop in July 2004. At this time four alter-
natives were evaluated in detail, and Alternative 3
was identified as having more advantages than the
other alternatives. Some of the better attributes of
the other alternatives were then included to refine
Alternative 3 as the Preferred Alternative.

The park received public comments from June 8,
2007 through August 13, 2007 following the release
of the Draft Marin Headlands and Fort Baker
Transportation Infrastructure and Management
Plan/EIS for public review. A comprehensive proc-
ess was implemented to review public concerns and
identify planning issues derived from public input
(described in Chapter 6). As a result, the park modi-
fied some aspects of the plan, and those changes
have been incorporated into this Final EIS. During
this timeframe, the park also undertook more de-
tailed investigations and development of plans to
restore the Rodeo Beach parking area. Those
changes and their associated impacts are also in-
cluded in this FEIS.

Some specific changes to the alternatives were made
between release of the DEIS and the FEIS based
primarily on public comment:

Slacker Road (trail): The preferred alternative has
been changed in the FEIS so that the proposed re-
routed sustainable trail would continue to the launch
site and allow both pedestrian and equestrian use.
Access to the GGRO research sites would be pro-
vided via improved or new foot trails. The existing

trail connection between the SCA Trail and McCul-
lough Road would be rerouted to a more sustainable
alignment and retained for hiker-only access beyond
the trail to Slacker Hill.

Hawk Hill Parking on Conzelman Road: The pre-
ferred alternative in the DEIS had proposed replac-
ing the existing head-in parking at the turnaround
(which currently provides 55 parking spaces) with
parallel parking spaces to address safety issues, re-
sulting in a net loss of 30 spaces. In response to pub-
lic concern about loss of parking, the preferred alter-
native in the FEIS would improve the safety of the
head-in parking by expanding the area using a re-
taining wall and providing additional parallel park-
ing on the inboard side of Conzelman Road. The
result would be no net loss of parking spaces; 55
spaces would continue to be provided.

Smith Road Parking: The proposed parking at
Smith Road as been revised under the preferred al-
ternative in the FEIS to avoid the emergent wetland
on the eastern side of the site. In the FEIS, Smith
Road parking has been reduced in size and realigned
to the south, moving it farther from Rodeo Creek
and the riparian area along the creek. The new
bridge and trail proposed in the DEIS would remain,
and the two existing bridges and trails to the west
and east of the new bridge would still be removed.

East Road and Bay Trail: The preferred alternative
in the FEIS has been revised to provide additional
width where possible in the shoulder area of East
Road for bicyclists, providing a balance between
protecting resources and improving safety. The re-
fined design includes 11-foot travel lanes in each
direction and widened paved shoulders. A 4-foot
shoulder would be provided northbound from Fort
Baker to the curve before the Sausalito-Marin City
Sanitary District Entrance, changing to a 3-foot
shoulder from this point to the Alexander Ave-
nue/East Road intersection. Southbound bicyclists
from Alexander Avenue and Sausalito would have a
consistent 3-foot wide shoulder until reaching the
downhill grade north of Murray Circle, where the
shoulder would become 2 feet wide (see typical sec-
tions in Appendix A). The refined FEIS concept for
East Road would also accommodate the extension of
the San Francisco Bay Trail along the east paved
shoulder of the road from the current connection to
Alexander Avenue.

Rodeo Beach Parking: The Rodeo Beach unpaved
parking lot would be removed and restored to its
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pre-existing wetland condition to re-establish natural
hydrologic and wetland conditions by reversing past
human disturbances to natural resources.

Rodeo Valley Connector Trail: The preferred al-
ternative has been revised to permit cyclists on the
Rodeo Valley Connector Trail, an existing trail be-
tween Conzelman Road north to Bunker Road. The
trail starts east of Battery Rathbone-Mcindoe on
Conzelman Road, connecting to Bunker Road east
of the riding stables. This would be a multi-use trail
allowing use by pedestrians, equestrians, and bicy-
clists.

Mendell Road: The preferred alternative in the
FEIS is not as specific as the DEIS on the surface
treatment for the closed road that would be used by
pedestrians and bicyclists.

NPS Marin Roads and Trails Maintenance Yard:
The preferred alternative in the FEIS would rehabili-
tate the NPS Marin roads and trails maintenance
yard (reduce in size by up to half, regrade area to be
less steep, move NPS vehicle parking to paved ero-
sion-resistant areas, build a new garage to house
equipment and materials, install vegetated drainage
swales, and revegetate remainder of former yard.
Some replacement parking would be created in infill
areas at Fort Cronkhite, possibly including the reha-
bilitated roads and trails maintenance yard, in which
case, the revegetated area would be smaller. An as-
sociated sidewalk would be constructed along Old
Bunker Road (2 to 4 feet wide) to connect the main-
tenance yard parking to the interior of Fort
Cronkhite.

Dubois Road (trail): Under the preferred alternative
in the FEIS, Dubois Road (trail) would be converted
to a trail that allows both pedestrians and bicyclists.
In the DEIS, only foot traffic had been proposed for
the trail.

Parking near Overlook 2: The preferred alternative
in the FEIS does not provide the four parallel park-
ing spaces along the bend near Overlook 2 on Con-
zelman Road.

Bicycle Connection through Capehart Housing:
The preferred alternative in the DEIS proposed rout-
ing bicycles through Capehart Housing. This has
been changed in the FEIS. Both pedestrians and bi-
cyclists would use McCullough Road between Ro-
deo Valley trail and Dubois Road (trail).

Parking at Julian Road: Under the preferred alter-
native, some parking would be eliminated in shoul-
der areas along Conzelman Road to improve safety
and reduce natural resource impacts. In the FEIS, a
new parking area would be constructed on Julian
Road near the Conzelman Road intersection to re-
place some of the roadside parking.

Remove Sidewalk Proposed on Lower Conzelman
from Trailhead Parking to Conzelman: In the
FEIS, the sidewalk that had been proposed on Lower
Conzelman Road from the trailhead parking to Con-
zelman Road was removed in the preferred alterna-
tive.

2.1.2 ELEMENTS OF ALTERNATIVES

To address the purpose of and need for the project,
the alternatives consider actions in the following
management areas — roadways and vehicular cir-
culation, parking management, bicycle and pedes-
trian facilities, transit services, and resource pro-
tection. In addition, a plan for special events would
be implemented under all of the alternatives, and a
plan for car-free days would be implemented under
two alternatives.

» Roadway and vehicular circulation im-
provements would include rehabilitation or
reconstruction (including widening) of road-
ways and operational changes to improve
safety and circulation, reduce traffic conges-
tion, and reduce resource impacts.

» Parking management improvements
would include organization and delineation
of parking areas, closure of some parking
areas, and relocation of some parking areas
to improve visitor experience, accessibility,
and safety, as well as to reduce congestion
and resource impacts. For some alternatives,
fees would be collected in some parking ar-
eas and would be used to fund increased
transit service to the area.

» Bicycle and pedestrian improvements
would include changes to the existing trails
system to improve bicycle and pedestrian
travel options and connections within the
park, to improve the quality of visitor ex-
perience, to improve safety, and to reduce
resource impacts so that more visitors would
choose to access the headlands by these
modes. For the purpose of this transportation
plan, bicycle facilities in these alternatives
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are categorized according to the following
three definitions (the goal would be to meet
these standards where possible):

These facilities are also referred to as multi-
use trails when there is shared use between
bicycles, hikers, and equestrians. They are
generally 5-6 feet (approximately 1.5 to 2
meters) wide where not shared with man-
agement vehicles:

o Class 1 (bike paths) — detached paths
separated from the roadway for the ex-
clusive use of bicycles and pedestrians

o Class 2 (bike lanes) — striped bicycle
lanes for one-way bicycle travel adjacent
to vehicular travel lanes; they are a
minimum width of 4 feet (1.2 m) wide,
and may be wider on steep roads

o Class 3 (bike routes) — facilities where
bicycles and vehicles share the same
travel lane on the roadway; they are usu-
ally designated with signs

» Transit service improvements would pro-
vide additional transit options to and within
the park, including increased service times
and frequency and more direct access to
specific areas. These improvements would
provide the opportunity to increase use of
public transit to and within the study area.
Local transit operators would be encouraged
to provide these improvements. Revenue
that is expected to be generated by parking
fees or other sources would be used to im-
plement some transit service improvements.

e The implementation of car-free zones on
a limited, trial basis in specific locations for
a maximum of seven days per year would
provide visitors the opportunity to experi-
ence large sections of the park in a natural
setting with reduced automobile traffic and
would educate visitors about alternative
modes of transportation for access to and
within the study area.

» Resource protection elements include both
natural and cultural resource actions related
to transportation elements in this plan fo-
cused on reducing impacts associated with
transportation infrastructure.

2.2 ELEMENTS COMMON TO ALL
ALTERNATIVES

Universal design concepts that maximize accessi-
bility for all visitors (including those with disa-
bilities) would be applied to all facility designs to
the greatest extent possible. All new or recon-
structed trails would meet outdoor accessibility
guidelines as outlined in the Regulatory Negotia-
tion Committee on Accessibility Guidelines for
Outdoor Developed Areas: Final Report (United
States Access Board 1999).

2.2.1 ELEMENTS FROM THE FORT BAKER
PLAN

The Fort Baker Plan Final Environmental Impact
Statement (NPS 1999a) and the subsequent Record
of Decision (NPS 2000b) provide for the preserva-
tion of historic structures and natural features in
Fort Baker through the establishment of compati-
ble uses, rehabilitation, restoration, and other site
improvements. Specific elements of the plan that
are applicable to all of the alternatives for this
document are described below. (See Figure 2.1 on
page 33 for street names and locations.)

Roadways and Vehicular Circulation

Some operational changes will be implemented to
improve vehicular circulation, wayfinding, and
operations. Lower Conzelman Road between Fort
Baker and the trailhead parking area will remain
closed to vehicular traffic, except for emergency
and service vehicles. This road segment may be
opened to one-way outbound vehicular traffic dur-
ing peak conditions and special events to alleviate
traffic congestion on Alexander Avenue. As part of
the 2002 Transportation Management Study, the
park may temporarily or conditionally close East
Road to through-traffic during peak travel periods
in order to discourage access to Sausalito from this
road. Implementation of this measure would be
reviewed by the National Park Service in conjunc-
tion with the traffic monitoring program and con-
sultation with other relevant agencies.

Several geometric improvements will be imple-
mented on roads in Fort Baker. The existing right-
turn lane at the intersection of Bunker Road and
Danes Drive will be extended to improve turning
operations at the intersection. The Alexander Ave-
nue/Danes Drive intersection will be reconfigured
froma Y to a T configuration and the left turn lane
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from northbound Alexander Avenue would be ex-
tended. The Alexander Avenue/East Road intersec-
tion will be reconstructed to reduce driver confu-
sion and to improve operations, and wayfinding
signs will be provided at key points in Fort Baker to
help alleviate current driver confusion in the area.

Parking Management

On-street parking at Murray Circle will be prohib-
ited to allow for adequate access and egress for
emergency and service vehicles. New parking for
the Bay Area Discovery Museum will be con-
structed on the north side of East Road to accom-
modate museum parking needs and school bus
parking. These parking improvements have been
implemented.

Bicycle and Pedestrian Improvements

The National Park Service will provide safety in-
formation to bicyclists at Fort Baker and will im-
plement bicycle rental restrictions to minimize ex-
posure of bicyclists to existing offsite hazards.
Secure bicycle parking will be provided. The San
Francisco Bay Trail (a 500-mile pedestrian and bi-
cycle facility that will eventually circle the entire
San Francisco Bay) will be extended along the east
shoulder of East Road in Fort Baker. Because 0.25
mile of the existing road is too narrow to accom-
modate the trail, additional actions would be re-
quired under the action alternatives.

Transit Services

A shuttle service will be implemented to serve visi-
tors to Fort Baker for the conference and retreat
center (see section 2.2.2 below). Additionally, the
National Park Service will continue discussions
with Golden Gate Transit, the Marin County Transit
District, and the San Francisco Municipal Transit
System to expand service and determine the feasi-
bility of providing direct transit service to Fort
Baker. The National Park Service will coordinate
with public transit officials and tour companies to
determine where buses can be accommodated given
the geometry of roads in Fort Baker.

The National Park Service will promote alternative
modes of travel to visitors by providing reduced or
free fares or other incentives to use transit or shut-
tle connections as part of the TDM program for
Fort Baker. In addition, the National Park Service
will also promote implementation of a ridesharing

program as part of the Fort Baker TDM program.
Specific TDM measures are also identified for the
future conference and retreat center. Section 2.2.3
describes the current TDM program that was co-
operatively developed with organizations for the
Marin Headlands and Fort Baker.

Special Events

As a component of the TDM program, all large
event sponsors or organizers will be required to
secure a park special use permit as part of the ap-
proval process. Overflow parking during special
events will be provided on East Road. Changes to
traffic circulation during special events are noted
in the “Roadways and Vehicular Circulation” sec-
tion above. Section 2.2.4 describes the current spe-
cial park use permit program.

Traffic Monitoring Program

A monitoring program has been implemented by
the National Park Service to measure the effective-
ness of the proposed mitigation measures, and to
verify that no impacts greater than those already
analyzed and mitigated in the Fort Baker Plan Fi-
nal Environmental Impact Statement and Record of
Decision occur as a result of the plan’s implemen-
tation. This traffic monitoring program will estab-
lish an ongoing traffic data collection program dur-
ing pre-construction, construction, and post-project
implementation periods for the Fort Baker retreat
and conference center. Data will be used to de-
velop traffic mitigation thresholds as well as con-
tingency measures if the traffic generated exceeds
the impacts projected in the Fort Baker Plan Final
Environmental Impact Statement.

2.2.2 FORT BAKER CONFERENCE CENTER
SHUTTLE

The operator of the Fort Baker retreat and confer-
ence center, with coordination and cost sharing
with other Fort Baker partners, will provide shuttle
service as part of the Fort Baker Plan Final Envi-
ronmental Impact Statement and Record of Deci-
sion. While shuttle operations have not been de-
termined at this time, the service will transport
conference center visitors to and from the center,
parking areas, and sites in Fort Baker and Sausa-
lito. The shuttle service will also provide airport
connections for conference center patrons and
could provide transit to other local attractions out-
side the study area. The shuttle will accommodate
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bicycles to help alleviate bicycle/vehicle conflicts
on narrow roadways in Sausalito near Fort Baker.
The Conference Center Lodge opened in July
2008. Currently, for employees it is operating a
small van shuttle in the morning and evening peak
hours between Fort Baker and the local transit
connections in Sausalito. A more expanded shuttle
service as described above is being planned for
visitors, lodge guests, and employees.

2.2.3 TRANSPORTATION DEMAND
MANAGEMENT PROGRAM

The National Park Service has developed a TDM
program in the study area as a mitigation measure
from the Fort Baker Plan Final Environmental
Impact Statement and Record of Decision. The
intent of this program is to reduce the number of
single-occupancy vehicle trips. The program con-
sists of six elements that focus on the use of exist-
ing transportation infrastructure and voluntary par-
ticipation of employees, volunteers, and visitors in
the study area. The six elements include:

* a TDM coordinator position for each stake-
holder organization

* abiannual TDM evaluation survey adminis-
tered by each stakeholder organization

» quarterly meetings for TDM coordinators

 site-specific projects for coordinators to
provide ongoing TDM promotion

* arideshare program

» park transportation planning to address tran-
sit, bicycle, pedestrian, and parking needs

2.2.4 SPECIAL PARK USE GUIDELINES

“Special Park Use Guidelines” for Fort Baker were
approved as a standard operating procedure on
July 22, 2004, in response to implementing some
of the mitigation measures identified in the Fort
Baker Plan Final Environmental Impact Statement
and the Record of Decision.

In terms of special event parking and traffic man-
agement, all special park uses incorporate elements
of the TDM program. When requested by NPS
staff, an event-specific TDM plan may be required.
TDM measures may include, but are not limited to,
using a variety of transportation modes and provid-
ing that information in advance; providing incen-
tives to use alternative transportation modes;

streamlining traffic flow; staggering work shifts of
event employees and volunteers; selling tickets in
advance; scheduling events to avoid peak traffic
hours; directing cars to specific parking lots; using
traffic control officers at bottleneck locations; pro-
viding overflow parking and shuttle service along
East Road; and offering monitored bicycle park-

ing.

In addition, the following roadways are identified
in the standard operating procedure:

» Lower Conzelman Road may be used for
one-way outbound traffic during peak traf-
fic conditions.

» Existing paved/graveled surfaces on East
Road may be used as a parking/staging area
for shuttle service.

» Event participants should be encouraged to
enter Fort Baker via Bunker Road in order
to minimize any increased traffic through
the City of Sausalito.

2.2.5 MARINE MAMMAL CENTER PARKING
AND ROADWAY IMPROVEMENTS

The Marine Mammal Center Site and Facilities
Improvements Project is currently underway to
upgrade and expand facilities. In addition to facil-
ity improvements, this project includes a new 43-
space parking lot on the west side of the center.
These improvements are included in all alterna-
tives because the NEPA process has been com-
pleted and the project is under construction.

2.3 CONSTRUCTION ACTIVITIES
COMMON TO ALTERNATIVES
2,3,AND 4

Activities that would be common to Alternatives 2,
3, and 4 would include the construction of roads,
trails, and parking areas; the potential sequencing
of construction activities; construction activity tim-
ing; and construction mitigation measures.

2.3.1 CONSTRUCTION ACTIVITIES

Road construction activities would include some or
all of the following, depending on the road seg-
ment and alternative:

» grading
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» pulverizing existing pavement for use as
base aggregate and laying new asphaltic
concrete pavement surface

 repairing, upgrading, or replacing culverts,
drain inlets, and other drainage structures

 installing curbs, gutters, guardrails, side-
walks, and retaining walls in select loca-
tions

» widening for bike lanes or routes with im-
proved safety

 replacing or reconfiguring intersections
« installing traffic signing and striping
 revegetating disturbed areas

Parking construction activities would include:

» decompacting, regrading, and revegetating
areas where parking would be removed

» grading and paving new parking areas

» paving and resurfacing existing parking ar-
eas

 installing curbs, sidewalks, crosswalks,
guardrails, and parking fee machines

 repairing, upgrading, or replacing culverts,
drain inlets, and other drainage structures

» Best management practices as described
under 2.3.5 on page 25.

Trail construction activities would include:

» decompacting, regrading, and revegetating
areas where trails would be removed

* removing and constructing bridges
» grading

 surfacing trails with stabilized aggregate,
aggregates, or native soil

 repairing, upgrading, or replacing culverts,
drain inlets, and other drainage structures

« installing fences to keep pedestrians out of
areas with erosion or resource degradation

 installing sand matting in soils where ap-
propriate

Other construction activities would include:
* removing nonnative trees
» wetland fill excavation
« filling and revegetating erosion sites

» constructing new bus stops and amenities,
including sidewalks, crosswalks, curb cut
ramps, and shelters

2.3.2 CONSTRUCTION SEQUENCING

The timing of construction for the components of
the alternatives would depend on funding avail-
ability. A potential sequence for construction of
proposed improvements is outlined below.
Construction actions occurring in 2009 or later:

Conzelman Road and associated overlooks and
parking areas

McCullough Road

Field and Mendell roads and Battery Alexander
parking

East Road
Danes Drive
Slacker Road (trail)
Rodeo Valley trail
Julian Road / Coastal Trail
Rodeo Lagoon trail
Construction actions occurring in 2011 or later:
West Bunker Road
Mitchell Road
Old Bunker Road
Marine Mammal Center access road
Rodeo Beach and Rodeo Lagoon
Marin roads and trails maintenance yard
Stables parking area
Construction actions occurring in 2013 or later:
Fort Cronkhite internal roads
Fort Barry internal roads
Fort Baker roads

2.3.3 CONSTRUCTION TIMING

Construction would generally occur during the dry
season (April 1 to October 31), but could occur all
year weather permitting. Each road and trail would
be constructed within a single season if possible
and would be carefully coordinated with biological
resource protection and other restrictions. In most
cases, major roads would be closed to traffic for a
limited period of time in order to complete con-
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struction as quickly as possible and to limit disrup-
tion to visitors to the shortest period possible.
Where feasible, roads being reconstructed would
be opened to traffic on weekends except when it
would be unsafe to do so (e.g., a guardrail had not
been reinstalled). Major soil-disturbing construc-
tion would be primarily undertaken during the dry
season but could occur all year, weather permit-
ting. At all times the contractor would be required
to comply with sediment control requirements. It
might be necessary to close the one-way portion of
Conzelman Road for an extended period of time to
facilitate construction and maintain visitor safety.

2.3.4 CULTURAL, BIOLOGICAL, AND OTHER
RESOURCE MONITORING

The following activities would be conducted as
part of the action alternatives as needed.

Archeological Monitoring

An archeological monitor will be present at con-
struction activities occurring near archeologically
sensitive sites. The Forts Baker, Barry, and
Cronkhite Historic District contains buildings, struc-
tures, archeological sites, and locations that contrib-
ute to its significance. Archeological and historical
features have been identified for the area of potential
effect for this project and are listed in several NPS
inventories (List of Classified Structures, Cultural
Landscape Inventory, Archeological Sites Manage-
ment Information System, and Archeological Re-
sources Geographic Information System).

Cultural resource monitoring of construction will
be conducted for all historic properties within the
area of potential effect to ensure that these features
are not impacted by construction or collateral ac-
tions. Historic properties, including buildings,
structures, sites, and small-scale landscape fea-
tures, will also be incorporated into project designs
to facilitate this monitoring. Ground disturbances
and vegetation removal will be monitored in the
vicinity of all historic properties and in all areas
identified as sensitive for the discovery of archeo-
logical properties.

Historic or archeological properties discovered in
the course of the project will be immediately re-
ported to the park archeologist, and work will be
halted to record and assess the discovery. If the
project will adversely affect a discovered property
that contributes to the historic district, efforts will

be made to avoid or ameliorate such effects in con-
sultation with the California State Historic Preser-
vation Office.

If human remains or associated artifacts are dis-
covered during the project, all work will cease in
the area of the find and the remains or artifacts will
be protected from loss or view until disposition is
resolved. A park law enforcement ranger, the
county coroner’s office (if the remains are human),
and the park archeologist will be notified immedi-
ately. If the remains are Native American, consul-
tation will be carried out with the Federated Indi-
ans of Graton Rancheria, in accordance with the
Native American Graves Protection and Repatria-
tion Act.

Biological Monitoring

Contractor crews working in areas designated as
habitat for listed species will be monitored by a
USFWS-approved biological monitor to ensure that
project actions conform to restrictions developed
for species protection. The qualified biological
monitor will have experience in the identification
and behavior of special status wildlife species that
could be affected as described in the “Biological
Assessment” prepared for this project, habitat as-
sessment experience, and identification of special
status plant species. Knowledge of the natural re-
sources within the project area and experience with
road and trail projects will be necessary. The moni-
tor will be responsible for ensuring that best man-
agement practices are being properly implemented
and that the work is being conducted in accordance
with all required permits, policies, regulations, and
plans. The biological monitor will be onsite during
all phases of construction. Work will be halted, if
necessary, to protect biological resources. The
monitor will be responsible for all the terms and
conditions in the USFWS biological opinion for
this project. If work is stopped due to the taking of
any listed species, the biological monitor will com-
plete a daily log summarizing activities and envi-
ronmental compliance.

The biological monitor will be the contact source
for any employee or contractor who might inadver-
tently Kkill or injure a federally listed species or
who finds a dead, injured, or entrapped individual.
The monitor will be identified during the crew-
training program for this project. The monitor’s
name and telephone number will be provided to
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the U.S. Fish and Wildlife Service prior to any
ground-disturbing activities.

After completion of each project element, the bio-
logical monitor will submit a post-activity compli-
ance report to the U.S. Fish and Wildlife Service
and NOAA Fisheries that details, but is not limited
to, the following information:

» proof of compliance with fulfilling project
conservation measures for listed species

» dates that project activities occurred

» alist of avoidance and take reduction meas-
ures implemented and the effectiveness of
such measures

» known project effects on listed species, if
any

» an assessment of the extent and severity of
project impacts on all sensitive wildlife
habitat

» occurrences of incidental take of federally
listed species, if any

» alist of all personnel involved with the pro-
ject who received training

Erosion Control Plan

Subject matter experts will ensure that an erosion
control plan for each action is sufficient to prevent
short- and long-term soil erosion or sediment
transport as a result of the action. Sites with identi-
fied high potential for soil erosion will be moni-
tored. Regular site inspections will be conducted
during construction to ensure that erosion control
measures remain in place and that they are main-
tained and function properly. A post-project site
stabilization plan, including monitoring, will be
developed and implemented by the park.

Restoration Action / Site Management and
Monitoring Plan

Prior to the implementation of the invasive non-
native plants species control projects and associ-
ated habitat restoration projects, the National Park
Service will prepare restoration action/site man-
agement and monitoring plans. It is anticipated that
several plans will be prepared over the course of
the project implementation due to the extended
work period. Plans will include detailed maps of
targeted nonnative plant species, specific inte-
grated pest management (IPM) control treatments,

implementation and site maintenance timelines and
strategies, performance measures for treatment
methods, restoration actions, and post-restoration
site conditions. All herbicide use for project ac-
tions will be reported monthly to the IPM coordi-
nator. The National Park Service will submit the
restoration action plan to the U.S. Fish and Wild-
life Service for concurrence prior to initiating the
proposed action. The restoration action / site man-
agement and monitoring plans for the 2007 im-
plementation activities will be included as a part of
the 2007 annual report.

Funding and performance standards regarding fol-
low-up care of plantings for one year following
planting, and weed control for five years, will be
funded as a part of projects.

As discussed with the U.S. Fish and Wildlife Ser-
vice during consultations about threatened and
endangered species, habitat restoration projects for
the mission blue butterfly will be provided as
compensation for habitat impacts or losses result-
ing from the proposed project.

Dust Control

A person or persons will be designated to oversee
the implementation of a comprehensive dust con-
trol program and to increase watering, as neces-
sary.

2.3.5 BEST MANAGEMENT PRACTICES

The following best management practices will be
implemented, as appropriate, to minimize the de-
gree or severity of adverse effects on natural re-
sources, cultural resources, visitor experience, and
other elements.

General Construction Measures

To the greatest degree possible, all existing suit-
able pavement will be pulverized in place and re-
used as base aggregate to reduce cost, construction
time, and truck traffic hauling new materials.

Existing onsite demolished materials, such as
waste concrete and asphalt, may be reused to the
greatest extent possible to reduce waste and truck
traffic hauling new materials. Local soil will be
reused to the greatest extent possible to reduce
costs and trucking impacts.
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Construction-related activities will be primarily
limited to daylight hours (7 a.m. to 7 p.m.) Monday
through Friday and from 9 a.m. to 5 p.m. on Satur-
day. No work will occur during the more noise-
sensitive nighttime hours or on Sunday or holidays
unless located away from noise-sensitive sites (such
as housing) or as noted otherwise in the final con-
struction schedule. In addition, a major road may be
closed for a limited period of time for the contractor
to complete construction as fast as possible.

Consistent with the NPS Management Policies
2006, the National Park Service will strive to con-
struct facilities with sustainable designs and sys-
tems to minimize potential environmental impacts.
To the extent possible, the design and management
of facilities will emphasize environmental sensitiv-
ity in construction, use of nontoxic materials, re-
source conservation, recycling, and integration of
visitors with natural and cultural settings. The Na-
tional Park Service will also reduce energy costs,
eliminate waste, and conserve energy resources by
using energy-efficient and cost-effective tech-
nology. Energy efficiency is incorporated into the
decision-making process during the design and
acquisition of buildings, facilities, and transpor-
tation systems that emphasize the use of renewable
energy sources.

All structures (such as retaining walls and trail
bridges) that will have any risk potential during an
earthquake will be designed to meet federal or
state seismic standards, whichever is more strin-
gent.

Measures will be followed to minimize risks to
personal safety, including implementation of a
construction management plan to manage con-
struction staging areas and safely route visitors
through construction areas.

Crew Training

Contractors, or any NPS staff conducting mainte-
nance or infrastructure improvement as described
herein, will be required to have a project orienta-
tion for all workers to increase their understanding
and sensitivity to the challenges of working in a
national park environment. Park staff will conduct
a training session for all contractor crews at the
beginning of each action. At this training construc-
tion workers and supervisors will be informed
about the Endangered Species Act and listed spe-
cies in the project area, sensitivity of park re-

sources, NPS standard values and regulations, and
appropriate housekeeping practices. Training ses-
sions will include identification of NPS staff re-
source contacts; special status plants, wildlife, or
other sensitive resources in the work area; mark-
ings for the limit line of disturbance; thresholds
that would trigger a change in implementation
techniques or require a halt in project implementa-
tion; prohibitions on feeding wildlife; and proper
disposal of food waste and garbage to discourage
feeding by wildlife, which may increase predation
or native wildlife, including corvids (scavengers,
such as ravens). Upon completion of training, em-
ployees or contracting crews will sign a form stat-
ing that they attended the training and understand
all the conservation and protection measures.

The National Park Service will ensure that all con-
tractors and subcontractors are informed of the
penalties for illegally collecting artifacts or inten-
tionally damaging paleontological materials, arch-
eological sites, or historic properties. Contractors
and subcontractors will also be instructed on pro-
cedures to follow in case previously unknown pa-
leontological or archeological resources are un-
covered during construction.

General Resource Protection

The contractor, in coordination with NPS, will be
required to clearly mark project limits before any
ground-disturbing activities. No disturbance will
occur beyond these limits. All protection measures
will be clearly stated in the construction specifica-
tions, and workers will be instructed to avoid con-
ducting activities beyond the zone (including stor-
age of equipment, materials, soil, etc.) as defined by
the construction zone fencing. Construction plans
will be reviewed by a qualified, NPS-approved bi-
ologist.

The biological monitor will identify, flag, and map
sensitive resource areas. In areas of extra sensitive
resources (e.g., wetlands, threatened or endangered
species and archeological sites) temporary con-
struction fencing will be installed before any
ground-disturbing activity. Exclusion zones around
sensitive biological resources will be identified on
construction plans. Temporary protective fencing
or other barriers will be installed around sensitive
native plant communities and resources to facili-
tate sight recognition and to aid in avoiding inad-
vertent disturbance by construction crews (includ-
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ing storage of equipment, materials, soil, etc.). All

existing resource protection fencing will be left in

place and protected from heavy equipment until all
work is completed.

To minimize the amount of ground disturbance,
whenever possible, staging and stockpiling areas
will be located in selected pullouts in each project
area, Smith Road, and previously disturbed sites,
except the former pistol range site on Bunker
Road. Staging and stockpiling areas will be located
away from visitor use areas to the extent possible.
Disturbed and/or stockpiled soils will be temporar-
ily covered with rice straw, matting, netting, or
plastic sheeting. All open trench areas will be cov-
ered at the end of the workday. Waste and excess
excavated materials will be stockpiled outside
drainages, and contained with appropriate silt con-
trol. All staging and stockpiling areas will be re-
turned to pre-construction conditions following
construction.

The project will adhere to any additional measures
required by section 7 of the Endangered Species
Act, the biological opinion, section 404 permits,
and NPDES |1 permits beyond those described in
this document.

To ensure that the proposed actions are in confor-
mance with the National Environmental Policy
Act, the record of decision on the final environ-
mental impact statement, and NPS policy, individ-
ual transportation plan projects will be subject to a
park project review. Through the project review
process, an interdisciplinary team will evaluate
whether the potential effects of an action, includ-
ing appropriate mitigation measures, are ade-
quately addressed by the final environmental im-
pact statement and reflect NPS management
policies (the final environmental impact statement
will include all conservation measures from the
biological opinion). If it is determined that the pro-
ject has the potential for new environmental effects
not addressed in this environmental impact state-
ment or effects greater than those described in this
statement, a separate environmental process will
be conducted.

Water Quality

Potential measures to protect water quality will
include timing earth-moving activities to be com-
pleted primarily during the dry season, but they
can occur all year weather permitting; minimizing

run-on to the construction site; using water filters
for sediment laden runoff; designating fueling and
maintenance areas; and proper onsite storage of
solvents, fuels, and other construction-related
chemicals. During any construction activities, fill
of wetlands, riparian zones, stream channels, or
other valuable habitat will be strictly avoided or
specifically permitted by the appropriate agency.

The following measures will be incorporated, as
appropriate, into the design of parking areas to
limit the introduction of vehicle-generated pollut-
ants and to minimize erosion:

* In heavily used parking areas, where grass
cover cannot survive, steep grades will be
paved to resist erosion.

» Drop inlet filters and vegetated bio-filters
will be used in heavily used parking areas.

 Drainage patterns of sheet flow will be di-
rected into vegetated and stable ditches and
swales around parking areas.

» Pervious pavers or porous pavements will
be investigated for use in selected parking
areas.

All herbicide use will be administered through the
park’s IPM coordinator, and only licensed person-
nel will be allowed to apply pesticides, under the
oversight of NPS staff or the biological monitor.
No herbicide foliar spraying or direct stump appli-
cations will be allowed in riparian or wetland habi-
tats supporting special status species except in the
dry season. Foliar herbicide applications beyond
the riparian corridor are not approved where satu-
rated soils are present, at wind speeds over 5 miles
per hour, or when weather conditions facilitate
herbicide movement toward drainages.

Revegetation/Restoration and Erosion
Control

Road and infrastructure construction will be pri-
marily completed during the dry weather months,
but could occur all year, weather permitting.
Unless no feasible alternative is available, use of
heavy equipment will be avoided in areas with
soils that are undisturbed, saturated, or subject to
extensive compaction.

Until revegetation takes place, erosion control
measures will be implemented to minimize any
potential soil erosion and sediment transport away
from the site. These measures will be implemented
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and maintained according to an approved erosion
control plan. Erosion and sedimentation control
measures will be installed, such as silt fences,
sedimentation basins, weed-free rice straw mulch,
bonded fiber matrix, sediment traps, check dams,
geofabrics, drainage swales, sand bag dikes and/or
straw wattles wherever deemed appropriate to re-
duce erosion, surface scouring, and sediment dis-
charge to water bodies, as defined in the erosion
control plan.

Erosion and sediment control measures will be
implemented where project actions could leave
soils exposed to runoff prior to revegetation. Areas
disturbed by equipment or vehicles will be reha-
bilitated as quickly as possible to prevent erosion,
discourage the spread of nonnative plants, and ad-
dress soil compaction. Techniques used for reha-
bilitation efforts will include decompacting and
recontouring to natural topography, compacting
soils to a natural degree, stabilizing soils, and re-
moving and monitoring for nonnative plants.

After tree felling, roots will be left in place in areas
with highly erosive soils or on steep slopes in areas
outside of excavation and embankment areas.
Stumps will be either flush cut at an angle consis-
tent with the natural topography or ground down to
the ground level if appropriate.

Scarifying (ripping) soils will be conducted to de-
crease compaction and retard runoff where restora-
tion treatments are prescribed.

Rounding the tops of proposed cuts and the bot-
toms of fills, along with the sculpting of restora-
tion areas, will be conducted, as appropriate, to
ensure blending with surrounding terrain.

Regular site inspections will be conducted during
construction to ensure that erosion control meas-
ures remain in place, are maintained, and function

properly.

Mechanical regrading and rehabilitation of roads
and trails will be conducted according to best man-
agement practices.

Topsoil and shouldering material that is compat-
ible with future restoration/rehabilitation will be
approved in coordination with a natural resource
specialist or geologist.

Soil aggregate mix will be placed on all road
shoulders where reestablishment of vegetated
shoulders is desired.

All disturbed areas will be restored as close as pos-
sible to pre-construction native plant conditions
shortly after construction activities have been
completed.

If determined appropriate by a natural resource
specialist, the top 6 to 12 inches of topsoil will be
salvaged (to retain seeds, soil microrhiza, and
fungi) from all excavation and disturbance areas of
a project action where invasive plant propagules
are limited and native plant species respond well to
salvaging. Salvaged topsoil will be reapplied over
all areas of the proposed action to be revegetated.

For smaller sites, passive revegetation will be ac-
complished by seeding from adjacent native seed
sources. For larger sites, active revegetation will be
accomplished by direct seeding or active revegeta-
tion. Seeds will be collected from the site or adja-
cent similar habitats. Revegetation will focus on
establishing appropriate assemblages of native plant
species known to occur in mission blue butterfly
habitat (when within the flight corridor).

A native seed mix for vegetated road shoulders
will be developed. Grassy road shoulders have
been identified as a major character-defining fea-
ture for the historic roads; therefore, maintaining a
grass cover will be critical for historic character
and erosion control.

Active planting will not be used for narrow off-
road bench sites with a high likelihood of seeding
from adjacent native seed sources.

Active planting with onsite collected and propa-
gated plants will be required for larger off-road
bench sites without a high likelihood of natural
seeding from adjacent native seed sources. For lar-
ger off-road bench areas where seeding is desired,
seeds will be collected from the site or adjacent
similar habitats, and a seed increase program such
as the NRCS Plant Materials Center will be em-
ployed to generate the required quantities of seed.

Revegetation of native plant areas affected by con-
struction will occur immediately following con-
struction to reduce the potential of colonization by
nonnative species. If the biological monitor or a
natural resource specialist determines that interim
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erosion control and site stabilization measures are
beneficial, these measures will be implemented
before revegetation.

Invasive Plant Species Control

The National Park Service will develop a target list
of invasive weeds with potential to occur and be
problematic in the project area. Prior to construc-
tion, any invasive weed infestations present in the
study area will be documented and eradicated if
feasible. If eradication is not feasible, invasive
weed populations will be clearly identified by
flagging, and flagged areas will be avoided during
construction to prevent spread.

All construction equipment to be used on the pro-
jects will be required to be thoroughly cleaned,
both inside and out, of soil and weed seeds prior to
entering the park, and contractors will be required
to make the equipment available for inspection
prior to entry into the park. Contractors will also
be required to clean equipment during construction
activities whenever moving equipment from areas
known to support invasive weeds to other areas
within the park, and before leaving the site. Con-
tractors will allow inspection of equipment prior to
beginning construction in other areas.

Soil disturbance during grading activities will be
minimized to the greatest extent possible to reduce
the potential for introduction or spread of invasive
nonnative plant species, to protect topsoil re-
sources, and to reduce available habitat for new
nonnative plant species. Where surface soils sup-
porting native vegetation will be disturbed as a
result of the proposed action, the topsoil layer will
be excavated and stockpiled separately from other
fill and replaced as topsoil at the end of the action.

All herbicide use will be administered through the
park’s IPM coordinator, and only licensed person-
nel will be allowed to apply pesticides, under the
oversight of NPS staff or the biological monitor. All
herbicide use for project actions will be reported
monthly to the IPM coordinator. No herbicide foliar
spraying or direct stump applications will be al-
lowed in riparian or wetland habitats supporting
special status species except in the dry season.
Foliar herbicide applications beyond the riparian
corridor are not approved where saturated soils are
present, at wind speeds over 5 miles per hour, or
when weather conditions facilitate herbicide
movement toward drainages.

All nonnative trees and shrubs will be removed
from the road bench, except when part of the cul-
tural landscape (Forts Baker, Barry, and Cronkhite
cantonment areas) and identified as contributing
elements of those landscapes, where historic plant
materials and planting patterns would be retained
or replaced.

In remote steep areas, biomass generated from the
removal of invasive nonnative trees will be scat-
tered and disposed of on site. Material will be
bucked and/or macerated into small sections and
then strategically placed under mature coastal
scrub, within erosion gullies, or in other areas
deemed appropriate by NPS natural resources staff
to reduce potential impacts associated with hauling
off site.

The National Park Service will identify restrictions
placed on the movement or deposition of fill, rock,
or other materials containing weed seed or viable
plant cuttings to areas relatively free of weeds dur-
ing final design, and will monitor these activities
during construction.

Fill soil, mulch, seeds, and straw materials used
during construction and implementation of best
management practices will be certified as weed
free. Appropriate excavated soil and aggregate
materials from other projects within the park will
be reused before allowing the importation of ma-
terials from outside the park. Soils and vegetation
contaminated with weed seeds from within the
park will be segregated and disposed of or treated
as appropriate. Erosion control measures and
mulches that contain nonnative plant seeds will be
prohibited. Only rice straw will be permitted to
prevent the inadvertent introduction of wheat and
barley species.

In the event contractors propose to use a non-
commercial material source, staging, or spoils area,
they will be required to submit proposed source
locations and written documentation (under the
laws noted) to ensure that potential effects on rare,
threatened, or endangered species (Endangered
Species Act), waters of the United States (Clean
Water Act), or prehistoric or historic resources (Na-
tional Historic Preservation Act) have been evalu-
ated as to presence and effects of the proposed ac-
tivities. Aggregate will be supplied from solid rock
or deep layers of quarry sites, be preapproved by
the National Park Service, or be certified weed free
to avoid potentially contaminating material with
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weed seeds and to minimize the potential introduc-
tion of exotic invasive nonnative species.

Based on the density of the invasive nonnative
plant population present, invasive species surveys
will be conducted along the road shoulders of the
routes that will provide project access. Areas sub-
ject to project activities will be monitored periodi-
cally for the presence of invasive nonnative plant
species; if such species become established or
spread as a result of such activities, the nonnative,
nonhistoric plants will be removed.

Wetland Protection

Wetlands will be delineated by qualified NPS staff
or certified wetland specialists and clearly marked
prior to initiation of work.

Work areas within wetlands, such as work pads to
support construction equipment, will be confined
to the smallest area necessary and may require
permitting. Excavated and stored materials will be
located, contained, and stabilized within upland
staging areas, and re-entry into wetland or aquatic
habitats will be prevented.

Dust Control

The following basic control measures for construc-
tion emissions of PMy, (Bay Area Air Quality
Management District 1999) will be implemented at
all construction sites:

« All active construction areas will be watered
to control dust.

» All trucks hauling soil, sand, and other
loose materials will be covered, or all trucks
will be required to maintain at least two feet
of freeboard.

» All paved access roads, parking areas, and
staging areas at construction sites will be
swept (where required and necessary).

» Streets will be swept as required (with water
sweepers) if visible soil material is carried
onto adjacent public streets.

Pollution Prevention

Equipment and material staging areas will be lo-
cated in existing disturbed areas within construc-
tion limits. The asphalt batch plant will not be
permitted in the park. Staging areas will be indi-
cated on the grading plans. Proper storage, use,

and disposal of chemicals, fuels, and other toxic
materials will be required. No fueling or equip-
ment maintenance will occur within 100 feet of
sensitive resources (e.g., wetlands, riparian zones,
mission blue butterfly habitat), where feasible.
Equipment will be checked frequently to identify
and repair any leaks in order to minimize the pos-
sibility of hazardous materials contaminating soil
or water. All heavy equipment used in the park
will be required to carry emergency spill contain-
ment materials. For example, pans should be
placed under equipment that is stored onsite to
reduce the potential for oil and other substances to
leak onto park lands. Absorbent materials should
be on hand at all times to absorb any minor leaks
and spills.

For each construction contract to implement the pro-
posed projects, the contractor will be required to
comply with permit requirements for storage of fuel,
petroleum products, or deleterious materials. The
contractor will be responsible for the management of
unintended hazardous materials releases and other
environmental regulations and requirements. An
emergency response plan will be prepared by the
contractor(s), approved by the National Park Service,
and implemented during project implementation.
During construction, if previously unknown hazard-
ous materials sites are discovered, such sites will be
remediated in accordance with EPA regulations and
NPS standard practices, including an approved plan
for the management of hazardous materials and spill
response consistent with current park standard oper-
ating procedures for hazardous waste management
and the park’s “Spill Response Plan.”

24  ALTERNATIVE 1 — NO ACTION

Alternative 1 is the no-action alternative, and ex-
cept as noted below, only those actions necessary to
meet the legislative requirements to protect natural
and cultural resources within Golden Gate National
Recreation Area, to provide for visitor safety, and
to support existing park partner and NPS programs
would be carried out. The National Park Service
would be responsible for overall management and
operations, with existing park partners responsible
for continuing the responsibilities of their agree-
ments. There would be no construction or transit
operations costs, and no additional funding would
be required above that currently allocated for rou-
tine maintenance, management, and operations. As
part of Alternative 1, improvements listed above in
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2.4 Alternative 1 — No Action

“Elements Common to All Alternatives” (sec. 2.2)
would be implemented. Figure 2.1 shows existing
conditions, and Figure 2.2 illustrates Alternative 1.

Alternative 1 provides a baseline for comparing the
other alternatives, evaluating the magnitude of pro-
posed changes, and measuring the environmental
effects of those changes. The no-action concept fol-
lows the guidance of the Council on Environmental
Quality, which describes the no-action alternative as
representing no change from the current manage-
ment direction or level of management intensity.
Those projects or conditions for which NEPA com-
pliance has been completed are assumed to be in
place under this alternative because they represent
current NPS management direction. Therefore, the
actions and mitigation commitments in the Fort
Baker Plan Final Environmental Impact Statement
and Record of Decision, as well as the Marine
Mammal Center Site and Facilities Improvement
Project Environmental Assessment (NPS 2004b) and
the subsequent “Finding of No Significant Impact,”
would occur under Alternative 1.

2.4.1 ROADWAYS AND VEHICULAR
CIRCULATION

No changes beyond those listed above in “Ele-
ments Common to All Alternatives” (sec. 2.2)
would be made to the existing roadway infra-
structure or vehicular circulation in the Marin
Headlands and Fort Baker study area. Basic main-
tenance of roads would continue.

2.4.2 PARKING MANAGEMENT AND FEES

No changes beyond those listed in “Elements
Common to All Alternatives” (sec. 2.2) would be
made to parking facilities in the study area. Cur-
rently there are approximately 1,593 parking
spaces in the Marin Headlands and 961 parking
spaces in Fort Baker, as stated in the Fort Baker
Plan Final Environmental Impact Statement and
the Marine Mammal Center Site and Facilities
Improvement Project Environmental Assessment.
Parking currently occurs in formal paved lots, in-
formal gravel or grass lots, and designated spaces
and undesignated spaces along roadways.

No parking fees are now charged in the study area.

2.4.3 BICYCLE AND PEDESTRIAN
IMPROVEMENTS

No changes beyond those listed in “Elements
Common to All Alternatives” (sec. 2.2) would be
made to bicycle and pedestrian facilities in the
study area. No improvements would be imple-
mented to correct existing problems on pedestrian
trails, which include poor trail connections, overly
steep segments, poorly marked routes, soil erosion,
and drainage problems. Basic maintenance of trails
would continue and would include repairing or
regrading path surfaces, cutting brush back from
trails, sign repair, and cleaning ditches and cul-
verts.

Currently, all roads in the study area are Class 3
bicycle routes (see sec. 2.1.2), except for the Barry-
Baker tunnel and the connecting Danes Drive,
which include a Class 2 striped bicycle lane. Under
Alternative 1 these conditions would not change. In
addition to the use of roadways for bicycling, the
National Park Service permits biking on several
trails, such as Julian Road (motorized vehicles are
not permitted).

2.4.4 TRANSIT SERVICES

No changes beyond those in “Elements Common to
All Alternatives” (sec. 2.2) would be made to tran-
sit services in the study area, and existing transit
services would continue. MUNI Route 76 would
continue to operate hourly on Sundays in the Marin
Headlands. GGT Route 10 would continue on
weekdays and weekends on Alexander Avenue at
poorly marked stops that are difficult to access for
pedestrians in the study area, and a limited number
of GGT buses would stop at the Spencer Avenue
bus pads on weekdays and weekends. The Fort
Baker conference center shuttle would be imple-
mented (see sec. 2.2).

2.4.5 CAR-FREE DAYS AND SPECIAL
EVENTS

Aside from the changes listed in “Special Park Use
Guidelines” (sec. 2.2.4), no additional actions
would be implemented for special events. No car-
free days would be implemented in the study area.
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2.4.6 NATURAL AND CULTURAL RESOURCE
PROTECTION

No existing roadway and parking infrastructure or
pedestrian and bicycle facilities would be im-
proved. Therefore, present cultural and natural
resource impacts would continue, and the condi-
tion of historic roads and trails would continue to
deteriorate. Ongoing severe erosion on steep road
shoulders and at some trails would result in cul-
tural and natural resource degradation. Pedestrians
would continue to take shortcuts to reach destina-
tions without formal trails, contributing to natural
resource impacts. Wetland and riparian communi-
ties would continue to experience impacts in some
high-use locations.

Natural and cultural resources in the park would be
protected through such means as signage, fencing,
and routine patrol to meet NPS legislative require-
ments. Existing programs to restore and enhance
habitat and cultural resources would continue. These
individual actions would be implemented as funding
allowed. Interpretive and educational signs and pro-
grams would be implemented as funding allowed.
No new habitat restoration would be initiated.

247 CosTs

No additional transit operating or construction
costs are associated with Alternative 1.

32 MARIN HEADLANDS AND FORT BAKER TRANSPORTATION INFRASTRUCTURE AND MANAGEMENT PLAN



Battery
Townsley

o
Rodeo Beach
Pacific
Ocean
Bird
Island
Legend
Roads

e Bike Lane

- *MUNI Route and Stops

| |
-=---.- *Golden Gate Transit and Stops

® [ ] Parking Area

* not all routes operate at all times

0 0.25 0.5 Miles

Fort Cronkhite

e, @ ; Ay o>
i

Transit Service Schedule
Commute All-Day
Weekday | 2,4, 8, 18,24, 26,27 | 10,70, 80
M-F 28, 38, 44 56, 58, 60
Hill 88 72,73,74,76,97
Weekend 10, 70, 80
5-5 76 (Sundays/Hohdays

\ \Center

D

Home Away From

Fort Cronkhit
:sm_.? Offioies 2 S °m:lmm 2 Sinker Wma&m
— G I te i smw,% &,
o= Firy ; B Ry \%Rd' (]
Ra 3 on W Al ‘
[ ¥ — (E)
9 H 1 4
Rodeo S -4 b " Ridi
Lagoon - -.-J»‘ i cetter Eﬁgt"or Rrcansiook == S
— Simmands R sm = x =
- s g Fort Barry Hauk
ery Hostel o
O'Rorke ¢ 3
1 Nik @, q""‘"r
Mlsssi'tr: Al = \ Upper Fisherman's % 3
i . - cm%%% o Traihead &
_ Battery o— * * 1 . ' c 8'011 Baﬁeﬂ/ H
Ui o i Lower Fisherman's " Rathbone-McIndoe LR
Alexander \ Traiead
. D&, - ¢ E,
PN Battery )2 Bonita
al[acz S Cove
YMCA 3
i ,- Black Sands
Point Bonita \ Beach
® v
BirdTsland F< 2
Overlook Mendell
Gate to
Lighthouse
Marin Headlands - Fort Baker
Point Barita Transportation Infrastructure and Management Plan
i Environmental Impact Statement

Class 2 Bike Lane

Point
Diablo

Trailhead
Q Lot

:

2.4,8,18, 24,26, |
28,38, 44,56, 60, | aa w¢'ﬁ
70,72, 80, Walde ( -
Tunnel X S
lexander Pl %
Capehart \% Fort Baker
.\
6~ “UsDuken
'h_-_H—_""'i‘. L
)
L Y cg\;ell‘-]y l,"_;"
@ é;nncry

) q : N
N AL

\-J
--_.‘\(_‘ . Hs_lf:lb f"";luﬁw
P:*" B N
g i ) & E Cavallo Point
L\
2\ )

Fishi
\ / Pier i

\

0 \

Group Overlook #1 . H
i \
" Batfery ' 1
Spencer {
Kirby Beach | Lime
] "« Point
Class 1 Bike Lane
Along Golden Gate Bridge ™~
A ) 2,4,8,10, 18, 24,
Bridge 26, 27,28, 38, 44,

56, 58, 60,70, 72,
73,74,76,80,97,

(]

FIGURE 2.1 EXISTING CONDITIONS

United States Department of the Interior / National Park Service

June 2007 « 641/20615

FINAL ENVIRONMENTAL IMPACT STATEMENT

33




Pacific
Ocean

Legend

Roads
Trails

-
L’ Intersection Improvements
(®)[] Parking Area

0.25 0.5 Miles

Bird
Island

FIGURE 2.2 ALTERNATIVE 1 (NO ACTION)
United States Department of the Interior / National Park Service

34

Fort Cronkhi
Western Offi

jf P A ) Y s Extension of
X, o Fort Baker Parking the Bay Trail
/ N\ ! Maximum of 455 parking spaces for conference and retreat center L
/ \ \ Maximum of 240 parking spaces for BADM ! 4
<@ N, b Elimination of parking around Parade Ground and other places in Fort Baker. r j e
P 2 \ \\ Fotential adoption of parking fees for conference center. Wit ¥ Temporary or conditional
/ T \ > Provision of overflow parking on East Road for special events. Tunnel / | closure of East Road to
i R \ et 200 other spaces for visitor use are \ general through traffic
o =2 "\ e located on the waterfront, at Coast Guard area, etc. Intersection Trail leted
- = b — = i raii compie as
g - &, 7 74 &, Extension of westbound Reconfiguration part of Fi. Baker ROD
Hill 88 e s / Ty e '\ right-turn lane from
NN o b /" Danes to Bunker Rd East Traffic calming
\ Vi Fort Baker Traffic Monitoring Program i @ )
\\ o Dngoing traffic data collection and evaluation i .[ S I N4 Fort Baker
! ‘, I - r
{ |
Fort Cronkhite Marine Mammal Center Site

\

————m

“Batt
'(_:/O'Rortl'&-g,_

Marine
Mammal

“Ce.nh:

+, Home ®way From
ook ST abjomelessness

*

.

- Lo

BirdTskard "

Overlook

Point Bonita
Lighthouse

Construction of new perimeter ring road
New parking on west side.
Expand parallel parking on access road

"o _Coastal Trail

!

\cm% ¢

LpparFlerr;llpns
Oeslng " Trahead 1
%“-@"gfhhe i
Rathbone-McIndoe '\\
Bonita :
Cove
Black Sands
Beach

&

ey Reconfiguration
“ of East Road

avery Y":
B bl
b
({Ba
(Joety
Overlook #2 :
Cavallo Point
Pedestrian and
3 bike connections
= to the Bay Trail
N\ <y ,«"’ “\n r'
R 4 i|  Sservice/Emergency Route
~ WG < 01 || Only service and emergency vehicles are allowed
- Battery » | 1o use this road - except use by general public as
Spencer  + i i exit road during large events as
Ba!re'? g il determined by NPS.
Afis Kirby Beach H | %i.me
I »| Point
Conference Center Shuttle Service i i
Provision of shuttle service by conference and retreat Golden Gate 1|\
center operator, and other Fort Baker Park Partners Bridge H i
|
il
H
H ||
Fort Baker TDM Mitigations
Adoption of TDM programs by GGNRA, BADM, Retreat and conference center
Fort Baker Pedestrian/Bicycle Improvements Appointment of TOM manager
Bike rental services. Promotion of alternative transportation modes
Point Safety signage. Special events guidelines
Diablo Accommodation of bicycles on shuttles Assignment of traffic cantrel officers during special events
Regional Transit
Work with GGT/MUNI to implement services
to Fort Baker

Marin Headlands - Fort Baker

Environmental Impact Statement

Transportation Infrastructure and Management Plan

June 2007 » 641/20616

MARIN HEADLANDS AND FORT BAKER TRANSPORTATION INFRASTRUCTURE AND MANAGEMENT PLAN



2.5. Alternative 3 — Preferred Alternative: Enhanced Multi-Modal Access

2.5 ALTERNATIVE 3 — PREFERRED

ALTERNATIVE: ENHANCED
MULTI-MODAL ACCESS

Under Alternative 3, the Preferred Alternative, the
National Park Service would rehabilitate or recon-
struct roadway infrastructure without altering the
character of the roadway, and it would improve
parking facilities. Additional transit options would
be provided to and within the park to improve ac-
cess to the park, subject to available funding. Trail
enhancements would include improving or closing
and/or rerouting some existing trails and construct-
ing new trails. Bicycle access would be improved,
as well as signage to assist visitors. Some infra-
structure elements would be changed to fit within
the available space. For example, at the Battery
Spencer parking area, where the current space is
inadequate to safely accommodate the numbers of
vehicles using the site, the amount of parking
would be slightly reduced and signage would be
implemented to ensure safe parking use. Parking
fees would be established throughout the Marin
Headlands and Fort Baker area to provide funding
for the transit improvements.

The intent of these actions would be to improve
safety and circulation within the study area, to al-
leviate traffic congestion at key locations, to re-
duce impacts to resources in some locations, and to
enhance the visitor experience by providing im-
proved access opportunities for non-automobile
modes of transportation.

Table 2-1 provides a summary of all actions pro-
posed under this alternative. Figure 2.3, Figure 2.4,
and Figure 2.5 illustrate proposed improvements
under Alternative 3. Graphics for specific im-
provement locations are included in Appendix A.

2.5.1 MAIN ACTIONS

The main actions of Alternative 3 are summarized
below. Each action is cross-referenced to the spe-
cific sections of the plan where it is further de-
scribed (i.e., roadways and vehicular circulation,
parking management and fees, bicycle and pedes-
trian improvements, transit services, car-free days
and special events, and natural and cultural re-
source protection).

1. Improve roadways through light recon-
struction and non-character altering road
widening.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.5.2).

. Widen roadways and parking areas, and re-

align roadways at specific locations, such as
Battery Spencer and Overlooks 1 and 2 on
Conzelman Road to improve the safety of
bicyclists sharing the roadway with motor-
ized vehicles. Widening at these specified
locations would allow cars to partially back
out to gain sight distance to see oncoming
vehicles prior to entering the traveled way.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.5.2); parking
management and fees (sec. 2.5.3); bicycle
and pedestrian improvements (sec. 2.5.4).

. Construct a new bicycle/pedestrian path be-

tween Fort Baker and the Marin Headlands
along the utility road north of East Bunker
Road, with a new bicycle/pedestrian tunnel
under Alexander Avenue (in lieu of widen-
ing East Bunker Road to provide a bike lane
as proposed in Alternative 4).

Associated plan elements: Bicycle and pe-
destrian improvements (sec. 2.5.4).

. Permit cyclists on the Rodeo Valley Con-

nector Trail, an existing trail between Con-
zelman Road north to Bunker Road. The
trail starts east of Battery Rathbone-
Mclndoe on Conzelman Road, connecting
to Bunker Road east of the riding stables.
This would be a multi-use trail allowing use
by pedestrians, equestrians, and bicyclists.

Associated plan elements: Bicycle and pe-
destrian improvements (sec. 2.5.4).

. Provide an uphill bike lane to improve

safety on Lower Conzelman Road (from the
trailhead lot) and on Conzelman Road by
widening the road. On Conzelman Road,
the bike lane would be from Alexander
Avenue to the intersection with McCul-
lough Road.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.5.2); bicycle
and pedestrian improvements (sec. 2.5.4).

. Convert major intersections fromayYtoaT

configuration to improve safety, except con-
struct a roundabout at the Conzelman Road
/ McCullough Road intersection to facilitate
bus turnarounds.

FINAL ENVIRONMENTAL IMPACT STATEMENT

35



CHAPTER 2. ALTERNATIVES, INCLUDING THE PREFERRED ALTERNATIVE

Associated plan elements: Roadways and
vehicular circulation (sec. 2.5.2).

. Terminate Field Road at the Point Bonita

trailhead and construct a turnaround loop.
Close the Mendell parking lot, Mendell
Road, and the Bird Island Overlook parking
lot to allow the restoration of natural and
cultural resources, including historic earth-
works. With these parking lot closures, the
nearest large parking lot would be at Battery
Alexander. Construct a new pedestrian trail
from the Battery Alexander parking lot to
the Point Bonita trailhead, pave the Point
Bonita trailhead parking lot, and provide a
pedestrian/bicycle path on the existing roads
(Mendell Road) for access to the Bird Island
Overlook.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.5.2); parking
management and fees (sec. 2.5.3); bicycle
and pedestrian improvements (sec. 2.5.4);
natural and cultural resource protection (sec.
2.5.7).

. Implement a wayfinding program and apply
intelligent transportation systems (ITS)
technologies (such as electric changeable
message signs and highway advisory radio
alerts) to provide improved visitor informa-
tion and safety, and to reduce congestion at
key locations (such as at the Battery
Spencer parking area).

Associated plan elements: Roadways and
vehicular circulation (sec. 2.5.2); natural
and cultural resource protection (sec. 2.5.7).

. Rehabilitate the NPS Marin roads and trails
maintenance yard (reduce in size by up to
half, regrade area to be less steep, move
NPS vehicle parking to paved erosion-
resistant areas, build a new garage to house
equipment and materials, install vegetated
drainage swales, and revegetate remainder
of former yard). If needed to address park-
ing demand, create some replacement park-
ing in infill areas at Fort Cronkhite, possibly
including the rehabilitated roads and trails
maintenance yard. Construct an associated
sidewalk along Old Bunker Road (2 to 4
feet wide) to connect the maintenance yard
parking to the interior of Fort Cronkhite.

Associated plan elements: Parking manage-
ment and fees (sec. 2.5.3); natural and cul-
tural resource protection (sec. 2.5.7).

10. Eliminate some parking in shoulder areas
along Conzelman Road to improve safety
and reduce natural resource impacts, and
construct a new parking area on Julian Road
near the Conzelman Road intersection to re-
place some of the roadside parking.

Associated plan elements: Parking manage-
ment and fees (sec. 2.5.3); natural and cul-
tural resource protection (sec. 2.5.7).

11.Remove the unpaved Rodeo Beach parking
lot to restore pre-existing wetland condition
to re-establish natural hydrologic and wet-
land conditions by reversing past human
disturbances to natural processes; replace
some of the lost parking with replacement
parking in infill areas at Fort Cronkhite
and/or the rehabilitated roads and trails
maintenance yard. This removal would be
conducted in phases based in implementa-
tion of replacement parking, parking needs,
and provision of transit access. Decisions
about replacement parking within this area
would also be confirmed through the Gen-
eral Management Plan process, currently
underway, and the CLR, also currently un-
derway.

Associated plan elements: Parking manage-
ment and fees (sec. 2.5.3); natural and cul-
tural resource protection (sec. 2.5.7).

12. Shift Smith Road closer to Bunker Road to
replace existing parking at the historic rifle
range. Close the rifle range and adjacent
pistol range to all vehicles and parking.
Provide 150 parking spaces on a combina-
tion of permeable material and pavement for
the new Rodeo Valley trailhead, special
events, and a car-free days program to re-
place parking removed from the rifle range.
Close the Bunker Road bypass, and con-
sider opening only for special event and car-
free days parking. Remove two existing trail
bridges west of the rifle range. Provide new
bridge connection from the trailhead to the
Rodeo Valley Trail. Design Smith Road
parking area to accommodate large vehicles,
such as horse trailers; organize and deline-
ate to provide adequate space for pedestri-

MARIN HEADLANDS AND FORT BAKER TRANSPORTATION INFRASTRUCTURE AND MANAGEMENT PLAN



2.5. Alternative 3 — Preferred Alternative: Enhanced Multi-Modal Access

ans, bicyclists, and equestrians to safely
move through this area.

Associated plan elements: Parking manage-
ment and fees (sec. 2.5.3); car-free days and
special events (sec. 2.5.6); natural and cul-
tural resource protection (sec. 2.5.7).

13.Reduce and organize the quantity of parking
at selected sites (e.g., Battery Spencer) to
improve safety and to provide improved pe-
destrian facilities.

Associated plan elements: Parking manage-
ment and fees (sec. 2.5.3); bicycle and pe-
destrian improvements (sec. 2.5.4).

14.Organize and delineate parking at remaining
parking locations to improve safety, allevi-
ate parking congestion, and reduce impacts
on resources.

Associated plan elements: Parking manage-
ment and fees (sec. 2.5.3); natural and cul-
tural resource protection (sec. 2.5.7).

15. Construct a new Coastal Trail hiker seg-
ment parallel to Conzelman Road between
current crossing on Conzelman Road and
Field Road to Battery Alexander and Rodeo
Beach Trail, providing a more coastal route
for hikers. Regrade and revegetate the trail
segments that are replaced with reroutes.

Associated plan elements: Bicycle and pe-
destrian improvements (sec. 2.5.4); natural
and cultural resource protection (sec. 2.5.7).

16. Improve the Rodeo Valley Trail surface
(make it hardened but permeable and not
paved) to accommodate bicycles on the
segment between Bunker Road and the new
bridge at the Capehart residential neighbor-
hood near the intersection of Bunker and
McCullough Roads. Realign the trail west
of the rifle range to restore riparian re-
sources. Add signage for safety, such as
share the trail and slow speed signs.

17. Improve connections to the Rodeo Valley
Trail at Smith Road (as described under
item 12 above) and Dubois Road (trail).
Improve Dubois Road (trail) between Julian
Road and McCullough Road for
bike/pedestrian use. Connect to new
bike/pedestrian bridge at Capehart housing
to access Rodeo Valley Trail.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.5.2); parking
management and fees (sec. 2.5.3); bicycle
and pedestrian improvements (sec. 2.5.4);
natural and cultural resource protection (sec.
2.5.7).

18. Widen East Road to provide additional
width where possible in the paved shoulder
area for bicyclists and space for the San
Francisco Bay Trail. Other than the existing
pullout areas, no new formal parking is pro-
posed on East Road. During the car-free
days or special events, cars could be parked
on East Road.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.5.2); bicycle
and pedestrian improvements (sec. 2.5.4).

19. Upgrade the Rodeo Lagoon loop trail to
make portions accessible.

Associated plan elements: Bicycle and pe-
destrian improvements (sec. 2.5.4).

20.Work with the San Francisco Municipal
Transit System, Golden Gate Transit, or an-
other provider to encourage expanding ex-
isting transit service and improve park ac-
cess to the main Fort Baker post area, and
facilitate transfers between transit providers.

Associated plan elements: Transit services
(sec. 2.5.5).

21.Implement a new shuttle system for Fort
Baker and the Marin Headlands to provide
mobility within the park.

Associated plan elements: Transit services
(sec. 2.5.5); car-free days and special events
(sec. 2.5.6).

22.Implement a car-free days program on a
limited, trial basis for a maximum of seven
days per year to provide an alternative visi-
tor experience.

Associated plan elements: Car-free days and
special events (sec. 2.5.6).

23. Institute a parking fee program for private
vehicles in the Marin Headlands and Fort
Baker to provide funding for improved tran-
sit service and car-free day operations.

Associated plan elements: Parking manage-
ment and fees (sec. 2.5.3); transit services
(sec. 2.5.5); car-free days and special events
(sec. 2.5.6).
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Detailed actions are presented in the following
sections and in Table 2-1.

2.5.2 ROADWAYS AND VEHICULAR
CIRCULATION

As previously stated, universal design concepts
that maximize accessibility for all visitors (includ-
ing visitors with disabilities) would be applied to
all facility designs to the greatest extent possible.
Roadway infrastructure would be improved
through light reconstruction and roadway widening
that would not alter the historic character of roads
in the study area. In most cases reconstruction
would be accomplished within the existing road
bench (the graded area between the inboard ditch
and outboard shoulder that includes the travel
lanes), although several new retaining walls would
be constructed in narrow locations. Safety im-
provements would be implemented at critical inter-
sections. See Appendix A for graphics of typical
sections for key roads in the study area.

Most road widening in the study area would in-
crease the width of roads from 2 to 4 feet to allow
for Class 2 bicycle lanes or to improve safety on
Class 3 bike routes. Roadways widened for uphill
bike lanes would include Lower Conzelman Road
and portions of Conzelman Road. Road widening
at Battery Spencer would include excavation to
increase the extent of an existing rock cut by ap-
proximately 328 feet (100 m) within the road
curve. This would improve sight distance at this
popular destination and improve the safety of ve-
hicles, pedestrians, and cyclists on Conzelman
Road and vehicles entering and exiting the parking
area. Most of the existing roads would be recon-
structed/rehabilitated on the same, or very similar,
vertical and horizontal alignments.

To improve safety for either motorized vehicles or
bicycles (Class 3), the following roads would be
widened: McCullough Road, Bunker Road, Field
Road, Mitchell Road, East Road, and the access
road to the Marine Mammal Center. In addition,
west of the tunnel the shoulders of Bunker Road
would be further widened at select locations (i.e.,
blind corners) to improve sight distance and safety.
The function of the following roads would change,
resulting in closure or conversion:

* Field Road would be terminated at the Point
Bonita trailhead, and Mendell Road would
be closed to traffic.

» The southern section of Slacker Road (trail)
would be closed and rerouted to a less steep
path to address erosion problems while
maintaining access to two research sites.

» Dubois Road (trail) would be converted to a
pedestrian/bicycle trail.

» The Bunker Road bypass would be closed
to traffic except for parking during special
events and car-free days.

Other changes would include the following:

» Smith Road would be shifted closer to Bun-
ker Road to restore natural resources.

» The intersection of Conzelman Road and
McCullough Road would be replaced with a
roundabout to allow for safe bus turnaround
and to maintain traffic flow.

» The following intersections would be recon-
structed from Y to T configurations to im-
prove operations and safety:

McCullough Road / Bunker Road
Bunker Road / Field Road
East Road / Alexander Avenue.

» The Bunker Road / Mitchell Road intersec-
tion would be converted to a three-way stop
to improve safety. This measure would be
reevaluated for effectiveness based on the
results of monitoring for traffic safety and
operations (e.g., long queues resulting in
congestion), and if needed, the intersection
would be converted to a T configuration.

» The intersection of U.S. 101 and Conzel-
man Road would be improved to accommo-
date the turning radius of buses. The east
entrance to the visitor center on Field Road
would be reconstructed to be aligned with
Bodsworth Road. The entrance to Battery
Alexander parking lot would be improved
to allow for better sight distance and safer
entering and exiting movements.

In addition to the Fort Baker traffic management
and monitoring program that is common to all al-
ternatives, signage as part of a wayfinding program
and ITS technologies would be implemented to
improve visitor information and safety and to re-
duce traffic congestion at key locations, such as
Battery Spencer parking area.
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2.5.3 PARKING MANAGEMENT AND FEES

Parking facilities would be reconfigured, deline-
ated, and formalized in many locations to improve
parking operations, reduce congestion, better
match parking supply with demand, and reduce
natural resource impacts. Parking spaces in the
Marin Headlands would be reduced from approxi-
mately 1,593 existing spaces to about 1,330
spaces. Parking spaces in Fort Baker would be re-
duced slightly (from 961 spaces to 944), as com-
pared to the Fort Baker Plan and Alternative 1,
because of East Road improvements.

A parking fee program would be implemented
throughout the planning area to provide a source of
funding for enhanced transit service to the Marin
Headlands and Fort Baker. Parking areas where fees
would be implemented would be determined during
development of the parking fee program. There
could be a mix of fee payment options, including
daily, monthly, and yearly passes for display in ve-
hicles. Passes could be purchased at the visitor cen-
ter or at parking pass vending machines in key loca-
tions throughout the study area. The parking needs
of park staff, park partners, and visitors would be
considered during development of the parking fee
program. Fee payment options could include an an-
nual parking pass that may reduce costs for more
frequent park users. Details of implementation, ad-
ministrative, and maintenance costs for the parking
fee program would be considered in developing the
final program budget and fee.

To replace some of the roadside parking closed
along Conzelman Road, a new parking area would
be provided on Julian Road near the Conzelman
Road and McCullough Road intersection (see Ap-
pendix A). The parking lot at Battery Mendell and
Bird Island Overlook would be removed because
Field Road would be terminated at the Point Bo-
nita trailhead; however, parking would be avail-
able in the improved Battery Alexander and Point
Bonita trailhead parking lots and on the roadside at
the terminus of Field Road. New parallel parking
would also be provided along the road to the Ma-
rine Mammal Center.

The unpaved portion of the parking lot at Rodeo
Beach would be removed to reduce erosion and to
allow the restoration of the riparian corridor in that
area. Some replacement parking would be pro-
vided in infill areas in the Fort Cronkhite, to be
identified following completion of a Cultural

Landscape Report (CLR), and coordinated with
decisions in the General Management Plan process
currently underway. Replacement parking could
also be located in the rehabilitated maintenance
yard. An associated sidewalk (2 to 4 feet wide)
would be constructed along Old Bunker Road to
connect the maintenance yard parking as well as
Marine Mammal Center parking to the interior of
Fort Cronkhite. The removal of Rodeo Beach park-
ing would be conducted in phases based on im-
plementation of replacement parking, parking
needs, and provision of transit access. Decisions
about replacement parking within this area would
also be confirmed through the General Manage-
ment Plan process, currently underway, and the
CLR, also currently underway.

The rifle range would be closed to all vehicles and
parking, with a new trailhead lot at Smith Road.
Smith Road would be shifted closer to Bunker
Road, and 150 parking spaces for special events or
car-free days would be provided on a combination
of reinforced grass and pavement to provide acces-
sible access. Also during special events and car-
free days, the Bunker Road bypass would be
opened for parking; at all other times the bypass
would be closed. If additional parking was needed
during special events or car-free days, vehicles
would be allowed to park on the shoulder of Bun-
ker Road near the bypass.

Parking would be reorganized and delineated at the
remaining locations, including the following: Con-
zelman Road (including Overlooks 1 and 2), Bat-
tery Spencer, Hawk Hill, the Upper Fisherman’s
trailhead, the Lower Fisherman’s trailhead, Battery
Alexander, internal parking at Fort Barry, and East
Road parking. Except at Battery Alexander and
Fort Barry, the number of parking spaces would be
reduced to allow for these improvements. At Hawk
Hill, head-in parking stalls would extend over the
side of the hill and away from the driving lane us-
ing a 515-foot long, 14-foot high retaining wall.
Additional parallel parking would be provided on
the inboard side of Conzelman Road. The number
of parking spaces would not change relative to
existing conditions. The park would also consider
operation of a seasonal weekend shuttle to Hawk
Hill from other Marin Headlands parking lots to
provide access to the Golden Gate Raptor Obser-
vatory (GGRO) program site if Hawk Hill parking
is not sufficient. To manage parking at the Battery
Spencer parking area, signage would be provided
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(directing visitors to other areas when the lot is at
capacity). The trailhead parking lot west of High-
way 101 would be promoted as an alternative to
the Battery Spencer lot.

Visitor amenities, such as information kiosks,
benches, and vault toilets, would be installed at
major parking areas, including parking areas at the
new Smith Road trailhead, Battery Alexander,
Hawk Hill, and Julian Road. These amenities
would be designed to be compatible with the his-
toric district and would be implemented based on
the availability of funding.

2.5.4 BICYCLE AND PEDESTRIAN
IMPROVEMENTS

As previously stated, universal design concepts
that maximize accessibility for all visitors (includ-
ing those with disabilities) would be applied to all
facility designs to the greatest extent possible. All
new or reconstructed trails would meet outdoor
accessibility guidelines to the extent possible as
outlined in the Regulatory Negotiation Committee
on Accessibility Guidelines for Outdoor Developed
Areas: Final Report (United States Access Board
1999). Many trails occur in the project area. Trail
use will remain unchanged on most of these trails
unless noted in the project description below.

Class 1 bicycle paths and Class 2 bicycle lanes
(and multi-use trails) would be added at several
locations in the study area, and pedestrian trails
would be extensively improved. A new bicy-
cle/pedestrian trail would be constructed to con-
nect Fort Baker and the bike lanes at the Barry-
Baker tunnel and the Marin Headlands. This facil-
ity would include a new separate bicy-
cle/pedestrian tunnel parallel to Bunker Road un-
der Alexander Avenue and the addition of a
sidewalk on the north side of Danes Drive. This
new pedestrian/bicycle trail would also provide a
connection between the bus transfer on Alexander
Avenue/U.S. 101, Fort Baker, and the Marin Head-
lands.

With the closure of Mendell Road, a Class 1 bicy-
cle path would be provided between the Point Bo-
nita trailhead and Bird Island Overlook, main-
taining access to the overlook for both pedestrians
and bicyclists. The Rodeo Valley trail would be
widened with a hardened surface (permeable but
not paved) between the Capehart housing area and
Bunker Road at Rodeo Lagoon to provide a Class

1 bicycle path on the existing equestrian and hik-
ing trail. The existing route would be realigned
west of the rifle range to allow restoration of the
riparian area. Signage for safety would be added,
such as share the trail and slow speed signs.

To connect to the Rodeo Valley Trail, Dubois
Road (trail) would be converted to a pedes-
trian/bicycle trail between Julian Road and McCul-
lough Road. Both pedestrians and bicyclists would
use McCullough Road shoulder between Rodeo
Valley trail and Dubois Road (trail).

A Class 2 bicycle lane would be added to Conzel-
man Road between Alexander Avenue and McCul-
lough Road, providing a dedicated uphill (west-
bound) bicycle lane in this area; downhill
(eastbound) bicycles would continue to share the
travel lane with vehicles. Other roads in the study
area would remain Class 3 bicycle routes, with
shared bicycle/ vehicular travel lanes.

Some Class 3 bicycle routes would be improved
through the widening of most roads in the study
area by 2 to 4 feet. The paved shoulders on East
Road would be widened to improve this bicycle
route. Additional width would be provided where
possible in the shoulder area for bicyclists. A 4-
foot shoulder would be provided northbound from
Fort Baker to the curve before the Sausalito-
Marin-City Sanitary District entrance, changing to
a 3-foot shoulder from this point to the Alexander
Avenue/East Road intersection. Southbound bicy-
clists from Alexander Avenue and Sausalito would
have a consistent 3-foot wide shoulder until reach-
ing the downhill grade north of Murray Circle,
where the shoulder would become 2 feet wide (see
typical sections in Appendix A). The San Fran-
cisco Bay Trail would be extended along the east
paved shoulder of East Road from the current con-
nection to Alexander Avenue.

Pedestrian facility improvements would include

improvements to existing trails, new trail construc-
tion, trail closures and rerouting, and other actions,
including drainage improvements, erosion control,
trail stabilization, and accessibility improvements.

» Anew trail would be constructed between
Battery Alexander and Rodeo Beach to re-
place the existing social trail.

e A new trail would be constructed between
the Battery Alexander parking area and the
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Point Bonita trailhead to provide access
from the parking area to the existing trail.

» Cyclists would be allowed on the Rodeo
Valley Connector trail between Conzelman
Road north to Bunker Road. The trail starts
east of Battery Rathbone-McIndoe on Con-
zelman Road, connecting to Bunker Road
east of the riding stables. This trail would be
multi-use and would permit pedestrian,
equestrian, and bicycle use. The trail would
be improved for drainage and would include
minor tread work and minor vegetation
clearing. It would be re-routed to avoid a
remediation site near the hangar. Signage
and calming measures would be provided at
both ends of the trail to alert visitors they
are in a developed area and could encounter
vehicular traffic.

» Asidewalk would be constructed along the
access road to the Marine Mammal Center.

e The Rodeo Lagoon loop trail would be im-
proved with some alignment changes to
make steep portions more accessible and
address drainage and erosion issues.

» East Road would be widened to improve the
bicycle route and accommodate the exten-
sion of the San Francisco Bay Trail along
the east paved shoulder of the road from the
current connection to Alexander Avenue.

* A new Coastal Trail hiker segment would be
constructed parallel to Conzelman Road be-
tween the current crossing on Conzelman
Road and Field Road to Battery Alexander
and Rodeo Beach Trail, providing a more
coastal route for hikers. The trail segments
that are replaced with reroutes would be re-
graded and revegetated. A total of approxi-
mately 14,930 feet of trail reroute would oc-
cur on existing roads, and a total of 11,325
feet of new off-road trail would be con-
structed.

» Duplicate trail segments in the vicinity of
the rifle range, stables, and Fort Barry
would be closed and revegetated.

» Slacker Road (trail) would be a rerouted pe-
destrian/equestrian-only trail. The reroute
would retain the connection to the SCA
Trail. The existing route to the top of
Slacker Hill would be converted from a
road to a trail and some of the existing route

would be removed and the site restored. The
re-route would maintain access to the two
GGRO research sites. Access to the east
side of the launch site would be maintained
for its views of the bay and city. The spur
road leading from this trail that currently
provides access to a raptor observatory re-
search site would be closed and restored:;
access to this site would be provided
through a new foot trail. Existing access to
the other GGRO research site would be re-
tained.

« Julian Road would continue to provide
multi-use access.

2.5.5 TRANSIT SERVICES

Existing transit services would be expanded to im-
prove access to and within the Fort Baker / Marin
Headlands study area. The goal would be to provide
transit access within the park areas connected to
adjacent transit service. Transit would be provided
seven days a week and may be implemented by
expanding or extending existing transit services.
Service would be more frequent on weekends than
on weekdays, and no determination has been made
regarding a selection of service provider for the
park shuttle service. No specific changes are identi-
fied for the existing GGT Route 70/80 service that
stops at the Spencer Avenue bus pads adjacent to
U.S. 101. The Fort Baker conference center shuttle
would be implemented as described under “Fort
Baker Conference Center Shuttle” (sec. 2.2.2).

Expansion of the existing MUNI Route 76 service
in the Marin Headlands would be encouraged on
Saturdays, with a 30-minute service frequency on
weekends. This route could also be extended to the
new bus turnaround at the Point Bonita trailhead
on Field Road. Either a new service provider or
Golden Gate Transit would be encouraged.

Rerouting the existing GGT Route 10 on Alexan-
der Avenue would be encouraged to provide direct
service to the main post area of Fort Baker at 60-
minute intervals seven days per week. This route
would operate on Bunker Road and East Road to
provide service to the main post area. The
northbound transit interface would be on the east
side of Highway 101 at the existing stop on the
Alexander Avenue exit ramp off northbound US
101. For the southbound transit interface, the park
would work with GGT and other service providers
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to identify a feasible location for the interface
(there currently is no existing GGT stop in the
southbound direction near Highway 101). The park
would work in collaboration with GGT, MUNI,
and the shuttle service providers to develop an in-
terface that could provide connections among these
transit services. A new bicycle/pedestrian tunnel
and trail under Alexander Avenue and sidewalks
alongside Danes Drive would provide a bicycle
and pedestrian connection between Fort Baker and
these stops.

A new shuttle system serving Fort Baker and the
Marin Headlands would be implemented to provide
mobility within the park. Although this shuttle,
funded by parking fees, would not provide access to
transit connections beyond the park areas and Alex-
ander Avenue, it would be designed to coordinate
with other transit operations in the area, including
MUNI and GGT routes and the Fort Baker Confer-
ence Center shuttle, to make other transit connec-
tions possible. Trips could be operated up to every
60 minutes throughout the day, and 7 days/week,
depending on funding availability. The transit rider-
ship and funding would be monitored and service
refined as appropriate. The shuttle system would be
operated by a private contractor or a local transit
provider such as Golden Gate Transit. This would
not preclude expansion of the shuttle to make other
transit connections in the future if other funding
sources or partners were identified to make this
service feasible. It is anticipated at this time, re-
gardless of who operated the system, that no servic-
ing garages, shops, or other facilities would be con-
structed in the Marin Headlands and Fort Baker
area. If maintenance or other support facilities are
needed, they would be evaluated under a separate
planning effort and NEPA compliance would be
undertaken.

Transit stops within the park would be improved in
cooperation with service providers and would in-
clude the addition of benches, signage, and shelters
at heavily used stops. To pay for the transit service
expansion, parking fees or other potential revenue
sources, such as lease revenues, would be investi-
gated. The National Park Service would encourage
public use of alternative modes of transportation
through various media such as the park website,
handouts, and signage. ITS and wayfinding would
be implemented to encourage transit services.

2.5.6 CAR-FREE DAYS AND SPECIAL
EVENTS

To allow visitors to experience the area with
minimal vehicular traffic and to encourage visitors
to use alternative modes of transportation to access
the park and travel within it, a car-free days pro-
gram would be implemented on a limited, trial ba-
sis to allow the park flexibility in tailoring imple-
mentation and to coordinate with the public and
park partners. Select trial periods would be limited
to off-peak days with no more than seven trial days
per year, e.g., the first Sunday of each month from
April to October. After reviewing the program, the
National Park Service could adjust the number of
car-free days or times and operations. Implementa-
tion of the program would be coordinated with an
extensive public information campaign, providing
notice of the special operations and explaining the
rationale and benefits of a car-free park experi-
ence. Prior to implementing the program to test
car-free days, NPS would work with affected
stakeholders, including park user group representa-
tives, residents, and park partners to refine the de-
tails of the car-free area and operation to be tested
in consultation with these groups. Other scenarios
and strategies, including coordination with special
events, may be tested. Detailed planning would
address essential vehicle access and/or equipment
drop-off, and park partners’ concerns regarding
operations, delivery vehicles, and other related
issues.

In the Marin Headlands the car-free zone would
include all roads west of the intersection of Mc-
Cullough Road and Conzelman Road, with the
exception of McCullough Road and the portion of
Bunker Road between McCullough Road and
Smith Road. The majority of visitors to the Marin
Headlands would park at the new Smith Road
trailhead parking. In addition, parking would be
available on the Bunker Road bypass and shoul-
ders of Bunker Road in this area. Equestrians
would still park at the Smith Road parking area
during car-free days as a result of closing parking
at the rifle range. Visitors to the Golden Gate Rap-
tor Observatory would be accommodated at Hawk
Hill or Julian Road parking. (Figure 2.5 illustrates
car-free zones and transit services that would be
operated during car-free days.)
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In Fort Baker the car-free zone would include most
of the internal roads of Fort Baker, outside of the
Fort Baker Lodge area. Major through-roads
would remain open, and their operation would be
changed to a one-way loop, allowing visitors to
drive in a clockwise direction from U.S. 101 to
Alexander Avenue, East Road, Center Road, Bun-
ker Road, and Danes Drive. The majority of visi-
tors to Fort Baker would park along East Road,
where the one-way southbound operation would
allow additional parking in the northbound lane
(parking could be accommodated in the pullout
areas). Parking would be developed along East
Road, as specified in the Fort Baker Plan/EIS,
which states that East Road would be reconfigured
through striping to provide capability for overflow
parking on the existing paved surface to support
event parking needs. In addition to East Road,
parking would be allowed on Center Street, Bun-
ker Road, the Bay Area Discovery Museum
(BADM) lot, and in visitor lots.

BADM visitors, including families with small
children, would have the option of parking at the
BADM visitor parking area or at East Road and
being transported via the shuttle bus to a bus stop
at the museum. After leaving the museum, visitors
parked on East Road would board the shuttle bus
that would continue its one-way route to Bunker
Road, Danes Drive, Alexander Avenue, and the
East Road parking area.

In addition to regular transit operations described
under “Transit Services” (sec. 2.5.5), three special
shuttle service routes would be implemented on
car-free days to transport visitors from the new
Smith Road trailhead, the Bunker Road bypass,
and East Road parking areas to other destinations
within the study area.

» One route would go from the Smith Road
and Bunker Road bypass parking areas to
Rodeo Beach/Fort Cronkhite and the Point
Bonita trailhead (including also the Nike
missile site, Bird Island Overlook, and Visi-
tor Center).

» Another route would go from the Smith
Road and Bunker Road bypass parking ar-
eas to points in Fort Baker via Bunker,
McCullough, and Conzelman roads (includ-
ing the Capehart housing area and Battery
Spencer).

» Athird route would transport visitors exclu-
sively within Fort Baker.

The estimated cost (in 2007 dollars) of the shuttle
service, additional NPS staff, and preparatory ac-
tivities (i.e., public outreach) would be $19,150 to
$22,500 per day or $134,000 to $157,500 annually
for seven days of operation. These increased costs
would be funded from revenue sources such as
parking fees, leasing, or other sources to be inves-
tigated.

For special events, transportation demand measures
such as parking controls and road closures would be
implemented to facilitate vehicular circulation and
accommodate increased parking demands.

2.5.7 NATURAL AND CULTURAL RESOURCE
PROTECTION

Many of the previously listed infrastructure im-
provements would reduce impacts to natural re-
sources and would restore natural functions and
processes in specific locations. While these im-
provements would alter many historic roads and
trails, impacts would be reduced to the extent feasi-
ble, mitigations would be implemented to enhance
cultural resources, and ultimately the alternative
would serve to rehabilitate historic roads and trails.
Removing the unpaved Rodeo Beach lot would al-
low for the restoration of the riparian corridor in
that area. Native plant and wetland communities
would be restored where Field Road, Mendell
Road, and associated parking areas would be re-
moved; where Smith Road would be realigned;
where Slacker Road (trail) and the Coastal Trail
would be rerouted/removed; and at fill removal
sites in Rodeo Lagoon. Design guidelines for im-
proving Mendell Road and Bird Island Overlook
would protect these historic resources as well. The
historic gun emplacement and historic setting on the
north side of Battery Mendell would be restored.
The rifle range and pistol range would be closed to
all motor vehicle use to protect these historic sites.
Parking areas in the Fort Cronkhite cantonment
would be defined and paved, as appropriate, to ad-
dress the ongoing degradation of historic road and
landscape features due to parking pressures.

To help restore natural resources at the rehabili-
tated roads and trails maintenance yard, the yard
area would be reduced by half (see Appendix A).
The reduction may be less if the area is used as
replacement parking when unpaved Rodeo Beach
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parking lot is removed and revegetated. A new,
approximately 4,500-square-foot building designed
to be compatible with the historic district would be
installed to protect equipment and materials from
the corrosive environment and to move them out of
public view. Vegetated drainage swales would be
installed, and the former yard area would be
revegetated. The new garage would be built as an
infill project within an existing, well-established
maintenance facility that already has lighting, haz-
ardous material storage, other garages, offices,
paved parking, and drives.

A fence and stairs would be constructed on the
south side of Mitchell Road to direct pedestrian
movements to a dedicated path and prevent short-
cuts down the slope to the beach. Eroded gullies on
Conzelman Road would be refilled and revege-
tated. The natural drainage patterns would be re-
stored to the greatest extent feasible. Additional
improvements would include (1) comprehensive
erosion control measures on unpaved shoulders
and ditches on steep road segments and drainage
improvements in some locations, and (2) habitat
restoration enhancement included as mitigation for
project impacts.

The Rodeo Beach unpaved parking lot would be
removed and restored to its pre-existing wetland
condition to re-establish natural hydrologic and
wetland conditions by reversing past human dis-
turbances to natural processes. Changes to this area
must be guided by the Fort Cronkhite cultural
landscape report to avoid adverse impacts to the
historic district. Associated actions include remov-
ing fill from the unpaved parking lot above Rodeo
Beach, grading the site to re-establish pre-
disturbance contours, and restoring natural hydro-
logic conditions to establish native emergent marsh
community. These actions would restore the dis-
persed flow of water along the valley floor by re-
moving drainage ditches, gullies, and culverts. The
excavated material from the parking lot would be
used in this restoration area. The project would
result in the net restoration of 1.3 acres of a sedge-
dominated emergent wetland habitat from what is
now upland habitat and unpaved parking lot. The
total estimated fill for this project is 2,300 cubic
yards, with most of the fill coming from the park-
ing lot excavated material. The road crossing at
Mitchell Road would be reconstructed with a
bridge or bottomless culvert to allow movement of
water, sediments, and wildlife between the beach

and the restored wetland complex. The Statement
of Findings in Appendix F contains more details.

258 CosTs

Cost estimates (in 2007 dollars) for additional
transit operations are $1,411,000 to $1,635,000 per
year, and for car-free days, $134,000 to $157,500
per year (based on an assumption of seven car-free
days; see Appendix B for detailed cost informa-
tion). Construction costs are estimated to be $27.9
million (in 2007 dollars).

2.6 ALTERNATIVE 2 —BASIC
MULTI-MODAL ACCESS

Under Alternative 2 roadway infrastructure would
be rehabilitated within the existing roadway width;
parking facilities would be improved; transit service
would be expanded in the Marin Headlands on
weekends; and minor pedestrian and bicycle facility
enhancements would be implemented to improve
access to the park. Wayfinding signage would be
improved to assist visitors. These actions would
improve safety and circulation within the study
area, alleviate traffic congestion, reduce impacts to
resources in some locations, and enhance visitor
experience by providing better facilities and op-
portunities for non-automobile modes of transpor-
tation. The physical infrastructure would not be
appreciably altered; instead, uses would be limited
or reduced to fit within the available space. For ex-
ample, at the Battery Spencer parking area, where
the current space is inadequate to safely accommo-
date current vehicle use, parking would be substan-
tially reduced to ensure safe parking use. Table 2-1
provides a summary of all actions proposed under
this alternative. Figure 2.6 and Figure 2.7 show
proposed improvements under Alternative 2.
Graphics for specific improvement locations are
included in Appendix A.

2.6.1 MAIN ACTIONS

The main actions under Alternative 2 are sum-
marized below, along with the associated plan
elements where further details are provided.

1. Rehabilitate roadways within existing road
widths.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.6.2).
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2. Convert Bunker Road to one-way eastbound

traffic from the intersection with McCul-
lough Road, east through the Barry-Baker
tunnel, to the intersection with Danes Drive
in order to eliminate the traffic signals at the
tunnel and to provide a two-way bike lane
on Bunker Road without widening the
roadway.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.6.2); bicycle
and pedestrian improvements (sec. 2.6.4).

. Provide an uphill bike lane on McCullough
Road without widening the roadway by
changing McCullough Road from two-way
to one-way circulation from Conzelman
Road to Bunker Road.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.6.2); bicycle
and pedestrian improvements (sec. 2.6.4).

. Convert major intersections fromaYtoaT
configuration to improve safety.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.6.2).

. Reduce parking at Battery Spencer, Over-
looks 1 and 2, and Hawk Hill to improve
safety.

Associated plan elements: Parking manage-
ment and fees (sec. 2.6.3).

. To restore natural resources, close Mendell
Road west of Battery Mendell and the Bird
Island parking lot to motorized vehicles.
Remove pavement and provide a new pe-
destrian/bicycle path to access the Bird Is-
land Overlook.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.6.2); parking
management and fees (sec. 2.6.3); bicycle
and pedestrian improvements (sec. 2.6.4);
natural and cultural resource protection (sec.
2.6.7).

. Rehabilitate the NPS Marin roads and trails

maintenance yard (reduce in size by half,
regrade area to be less steep, move all vehi-
cle parking to paved erosion-resistant areas,
build new garage to house equipment and
materials, install vegetated drainage swales,
and revegetate remainder of former yard).

Associated plan elements: Parking manage-
ment and fees (sec. 2.6.3); natural and cul-
tural resource protection (sec. 2.6.7).

8. Eliminate some parking along Conzelman
Road and in a portion of the unpaved Rodeo
Beach parking lot; to restore natural re-
sources, remove Smith Road and associated
parking.

Associated plan elements: Parking manage-
ment and fees (sec. 2.6.3); natural and cul-
tural resource protection (sec. 2.6.7).

9. To alleviate parking congestion and to pro-
tect resources, organize and delineate park-
ing at remaining parking locations.

Associated plan elements: Parking manage-
ment and fees (sec. 2.6.3); natural and cul-
tural resource protection (sec. 2.6.7).

10. Implement minor trail improvements such
as drainage, erosion control, and stabili-
zation at Julian Road, Slacker Road (trail),
Rodeo Valley Trail, Rodeo Lagoon Trail,
and Coastal Trail connections.

Associated plan elements: Bicycle and pe-
destrian improvements (sec. 2.6.4); natural
and cultural resource protection (sec. 2.6.7).

11. Improve park access by encouraging in-
creasing existing transit service (provide
MUNI service at a 60-minute frequency on
Saturdays, and facilitate transfers between
transit providers).

Associated plan elements: Transit services
(sec. 2.6.5).

12. Improve selected transit stops within the
park through the addition of benches and
signage. Encourage public use of alternative
modes of transportation through various
media such as the park website, handouts,
and signage.

Associated plan elements: Transit services
(sec. 2.6.5).

Detailed actions are presented in Table 2-1.

2.6.2 ROADWAYS AND VEHICULAR
CIRCULATION

As previously stated, universal design concepts
that maximize accessibility for all visitors (includ-
ing visitors with disabilities) would be applied to
all facility designs to the greatest extent possible.
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Roadway infrastructure in the study area would be
rehabilitated without widening or realigning roads
except in isolated locations to avoid or stabilize
erosion sites. Safety improvements would be im-
plemented at critical intersections, and traffic op-
erations in some locations would be altered to im-
prove safety and circulation and to alleviate traffic
congestion without widening the roadway. See
Appendix A for graphics of typical sections for
key roads in the study area.

Roadway and operational changes would occur on
Mendell Road, Bunker Road, and McCullough
Road. Mendell Road would be terminated at Bat-
tery Mendell, and the pavement between Battery
Mendell and Bird Island Overlook would be re-
moved because the overlook parking lot would be
closed to vehicular access. Bunker Road would be
made one-way eastbound from the intersection
with McCullough Road, east through the Barry-
Baker tunnel, to the intersection with Danes Drive
in order to eliminate the traffic signals at the tun-
nel. McCullough Road would also be made one-
way northbound as part of this one-way circulation
system and to provide an uphill (southbound) bi-
cycle lane without widening the roadway. Except
as noted, all existing roads would be reconstructed/
rehabilitated on the same, or very similar, vertical
and horizontal alignments.

The following intersections would be reconstructed
to T configurations to improve operations and
safety: Conzelman Road / McCullough Road,
McCullough Road / Bunker Road, Bunker Road /
Field Road, and East Road / Alexander Avenue.
The Bunker Road / Mitchell Road intersection
would be converted to a three-way stop to improve
safety. This measure would be reevaluated for ef-
fectiveness based on the results of monitoring for
traffic safety and operations, and if needed, the in-
tersection would be converted to a T configuration.

In addition to the Fort Baker traffic management
and monitoring program that is common to all al-
ternatives, signs for a wayfinding program would
be posted to improve visitor information and safety
and to reduce traffic congestion.

2.6.3 PARKING MANAGEMENT AND FEES

Parking facilities would be reconfigured, delin-
eated, and formalized in many locations to improve
parking operations, reduce congestion, better match
parking supply with demand, and reduce natural

resource impacts. Parking in the Marin Headlands
would be reduced from approximately 1,593 spaces
to about 1,330 spaces. Parking spaces in Fort Baker
would remain the same as Alternative 1.

Parking would continue to be provided free of
charge to visitors.

The greatest changes to parking facilities would
include the following.

» Parking at Battery Spencer, Overlooks 1
and 2 on Conzelman Road, and Hawk Hill
would be substantially reduced; parking
would only be allowed where there is room
for drivers to park safely and not block trav-
el lanes or back up blindly into automobile
and bicycle traffic. In other shoulder areas
along Conzelman Road parking would be
eliminated to improve safety and reduce
natural resource impacts.

» A portion of the unpaved parking area at
Rodeo Beach would be removed to partially
restore the riparian corridor in that area.

» Parking at Bird Island Overlook would be
eliminated, and Mendell Road would be
terminated at Battery Mendell.

» Smith Road and its associated parking area
would be removed to allow restoration of
native plant communities in that area.

» To keep parking at the rifle range from fur-
ther expanding and impacting cultural re-
sources, the parking area would be deline-
ated with barriers such as logs or wheel
stops.

2.6.4 BICYCLE AND PEDESTRIAN
IMPROVEMENTS

As previously stated, universal design concepts
that maximize accessibility for all visitors (includ-
ing those with disabilities) would be applied to all
facility designs to the greatest extent possible. All
new or reconstructed trails would meet outdoor
accessibility guidelines as outlined in the Regula-
tory Negotiation Committee on Accessibility
Guidelines for Outdoor Developed Areas: Final
Report (United States Access Board 1999). Many
trails occur in the project area. Trail use will re-
main unchanged on most of these trails unless
noted in the project description below.
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Class 1 bicycle paths and Class 2 bicycle lanes
would be added in several locations in the study
area, and minor improvements would be made to
pedestrian trails. With the proposed removal of
Mendell Road between Battery Mendell and Bird
Island Overlook, a Class 1 bicycle path would be
constructed between the two areas to allow bicycle
and pedestrian access to the overlook.

Class 2 bicycle lanes would be added to Bunker
Road between the intersection with McCullough
Road and the Barry-Baker tunnel, and a one-way
uphill (southbound) Class 2 bicycle lane would be
added to McCullough Road. These lanes, along
with the existing Class 2 lanes in the Barry-Baker
tunnel and on Danes Drive, would allow two-way
bicycle travel on McCullough Road and the por-
tion of Bunker Road that would be converted to
one-way vehicular travel. Other roads in the study
area would remain Class 3 bicycle routes, with
shared bicycle and vehicular travel lanes.

Pedestrian facility improvements would include
drainage improvements, erosion control, or trail
stabilization at several sites in the study area, in-
cluding Julian Road, Slacker Road (trail), the Ro-
deo Valley trail, the Rodeo Lagoon loop trail, and
Coastal Trail connections.

2.6.5 TRANSIT SERVICES

Existing transit services would be supplemented to
improve access to the study area. Expanding the
existing Sunday MUNI Route 76 service in the
Marin Headlands to Saturdays would be encour-
aged, with service at 60-minute intervals through-
out the weekend.

The Fort Baker conference center shuttle would be
implemented (see sec. 2.2.2).

In addition to these transit service improvements,
selected transit stops within the park would be im-
proved with the addition of benches and signs. The
National Park Service would encourage public use
of alternative modes of transportation through vari-
ous media such as the park website, handouts, and
signage. To pay for the increased transit service
expansion, potential revenue sources such as leases
would be investigated.

2.6.6 CAR-FREE DAYS AND SPECIAL
EVENTS

No car-free days program would be implemented
in the study area. Aside from the measures in
“Special Park Use Guidelines” (sec. 2.2.4), no ad-
ditional special event actions would be imple-
mented.

2.6.7 NATURAL AND CULTURAL RESOURCE
PROTECTION

Many of the infrastructure improvements listed for
Alternative 2 would reduce impacts to cultural and
natural resources and would restore natural func-
tions and processes in isolated locations. Remov-
ing part of the unpaved portion of the Rodeo
Beach lot would partially restore the riparian cor-
ridor in that area. Native plant and wetland com-
munities would be restored where parts of Mendell
Road, Smith Road, and their associated parking
areas were removed. Design guidelines to imple-
ment improvements at Mendell Road and the Bird
Island Overlook would protect these historic re-
sources. Also, the historic gun emplacements at
Battery Mendell would be restored.

To help restore natural resources at the NPS Marin
roads and trails maintenance yard, the yard area
would be reduced by half. A new, approximately
4,500-square-foot building designed to be com-
patible with the historic district would be installed
to protect equipment and materials from the corro-
sive environment and to keep it out of public view.
Vegetated drainage swales would be installed, and
the former yard area would be revegetated. The
new garage would be built as an infill project
within an existing well-established maintenance
facility that already has lighting, hazardous mate-
rial storage, other garages, offices, paved parking,
and drives.

Constructing a fence and stairs on the south side of
Mitchell Road would funnel pedestrian movements
to a dedicated path, preventing shortcuts down the
slope to the beach. Additional improvements
would include erosion control measures on un-
paved shoulders, ditches on some steep road seg-
ments, and drainage improvements in some loca-
tions, as well as habitat restoration enhancement to
mitigate project impacts.
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2.6.8 CosTs

Estimated costs for additional transit operations are
$88,400 per year (see Appendix B for detailed cost
information). Construction costs would be an esti-
mated $19.5 million (in 2007 dollars); this does
not include mission blue butterfly habitat en-
hancement costs.

2.7 ALTERNATIVE 4 — MAXIMUM
MULTI-MODAL ACCESS

Under Alternative 4 roadway infrastructure would
be reconstructed throughout the study area, and
parking facilities would be improved. Transit op-
tions would be similar to those provided in Alter-
native 3, the Preferred Alternative, with the addi-
tion of connections to regional transit centers
outside the park. To improve safety and circulation
within the study area, to alleviate traffic conges-
tion, and to reduce impacts to natural resources in
some locations, pedestrian and bicycle facilities
would be extensively enhanced by closing and re-
routing existing trails, constructing new trails, and
constructing bicycle lanes on nearly all major
roads. Table 2-1 provides a summary of all actions
proposed under this alternative. Figure 2.8, Figure
2.9, and Figure 2.10 show proposed improvements
under Alternative 4. Graphics for specific im-
provement locations are included in Appendix A.

2.7.1 MAIN ACTIONS

Below is a summary of the main actions under Al-
ternative 4, along with references to the specific
plan elements where more details are provided.

1. Reconstruct and widen roadways to provide
uphill bike lanes on McCullough, Conzel-
man, Field, and Mendell roads and two-way
bike lanes on all other roads.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.7.2); bicycle
and pedestrian improvements (sec. 2.7.4).

2. Provide a bicycle/pedestrian connection be-
tween Fort Baker and the Marin Headlands
by adding an uphill bike lane on East Bun-
ker Road, which would require replacing
the Bunker Road underpass of Alexander
Avenue, and two-way bike lanes on Bunker
Road from the Barry-Baker tunnel to
Mitchell Road and along Mitchell Road to
Rodeo Lagoon.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.7.2); bicycle
and pedestrian improvements (sec. 2.7.4).

. Convert major intersections fromaYtoaT

configuration to improve safety, except con-
struct a roundabout at the Conzelman / Mc-
Cullough intersection to facilitate bus turn-
arounds.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.7.2).

. Rehabilitate the NPS Marin roads and trails

maintenance yard (reduce in size by up to
half, regrade area to be less steep, move all
vehicle parking to paved erosion-resistant
areas, build new garage to house equipment
and materials, install vegetated drainage
swales, and revegetate remainder of former
yard). If needed to address parking demand,
create some replacement parking in infill
areas at Fort Cronkhite, possibly including
the rehabilitated roads and trails mainte-
nance yard. Construct an associated side-
walk along Old Bunker Road (2 to 4 feet
wide) to connect the maintenance yard park-
ing to the interior of Fort Cronkhite.

Associated plan elements: Parking manage-
ment and fees (sec. 2.7.3); natural and cul-
tural resource protection (sec. 2.7.7).

. Implement a wayfinding program and apply

ITS technologies to improve visitor infor-
mation and safety, and to reduce congestion
at key locations (such as at the Battery
Spencer parking area).

Associated plan elements: Roadways and
vehicular circulation (sec. 2.7.2); parking
management and fees (sec. 2.7.3); bicycle
and pedestrian improvements (sec. 2.7.4);
car-free days and special events (sec. 2.7.6).

. Pave and delineate parking areas at Battery

Mendell and Bird Island Overlook to reduce
natural resource impacts.

Associated plan elements: Parking manage-
ment and fees (sec. 2.7.3); natural and cul-
tural resource protection (sec. 2.7.7).

. Eliminate some parking in shoulder areas

along Conzelman Road to improve safety
and reduce natural resource impacts, and
construct a new parking area on McCul-
lough Road near the Julian Road Coastal
Trail to replace some roadside parking.
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Associated plan elements: Parking manage-
ment and fees (sec. 2.7.3); natural and cul-
tural resource protection (sec. 2.7.7).

. Remove the unpaved Rodeo Beach parking
lot to restore pre-existing wetland condition
to re-establish natural hydrologic and wet-
land conditions by reversing pas human dis-
turbances to natural processes; replace some
of the lost parking with replacement parking
in infill areas at Fort Cronkhite and/or the
rehabilitated roads and trails maintenance
yard. This removal would be conducted in
phases based in implementation of replace-
ment parking, parking needs, and provision
of transit access. Decisions about replace-
ment parking within this area would also be
confirmed through the General Management
Plan process, currently underway, and the
CLR, also currently underway.

Associated plan elements: Parking manage-
ment and fees (sec. 2.7.3); natural and cul-
tural resource protection (sec. 2.7.7).

. Remove most of the parking at the Point
Bonita trailhead on Field Road and direct
users to park in the adjacent Battery Alex-
ander parking area. Parking at the Point Bo-
nita trailhead would include only four
spaces for visitors with disabilities.

Associated plan elements: Parking manage-
ment and fees (sec. 2.7.3).

10.Provide 200 additional spaces of reinforced

grass or porous surfaced parking for the
new Rodeo Valley trailhead, special events,
and a car-free days program at Smith Road,
which would be realigned away from Rodeo
Creek to restore resources.

Associated plan elements: Parking manage-
ment and fees (sec. 2.7.3).

11.Expand parking at Hawk Hill and the Upper

Fisherman’s trailhead to accommodate de-
mand.

Associated plan elements: Parking manage-
ment and fees (sec. 2.7.3); natural and cul-
tural resource protection (sec. 2.7.7).

12. Improve drainage on the Rodeo Valley trail

for hiking and equestrian use, and realign
the trail west of the rifle range to restore ri-
parian resources. Improve other connections
to the Rodeo Valley trail by constructing a
new trailhead with parking and a bicycle/

pedestrian/equestrian bridge over Rodeo
Creek at Smith Road. Construct a new
bridge and trail to the Rodeo Valley Trail,
eliminating the need for the bridges and
trails to the west and east of the new bridge.
Remove two existing trail bridges west of
the rifle range (one from the Bunker Road
bypass to the Rodeo Valley trail and the
other from Bunker Road to Miwok Trail)
for riparian area restoration. Design parking
area to accommodate large vehicles, such as
horse trailers; organize and delineate to pro-
vide adequate space for pedestrians, bicy-
clists, and equestrians to safely move
through this area. Convert Dubois Road
(trail) to a trail between Julian Road and
McCullough Road, and extend through the
Capehart housing area to connect to a new
pedestrian bridge over Rodeo Creek. With
this new trailhead parking, remove vehicu-
lar access at the rifle range and the Bunker
Road bypass to improve the riparian habitat
and protect cultural resources.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.7.2); parking
management and fees (sec. 2.7.3); bicycle
and pedestrian improvements (sec. 2.7.4);
natural and cultural resource protection (sec.
2.7.7).

13.Reroute the Coastal Trail by closing Slacker

Road (trail) and constructing a new pe-
destrian trail around the north side of the
ridge and connect to the existing trail at
McCullough and on the rehabilitated Julian
Road. Reroute the Coastal Trail between the
rifle range and the riding stables to avoid
out-of-direction travel and to remove/restore
existing trails; at the riding stables recon-
nect the trail to the existing trail.

Associated plan elements: Bicycle and pe-
destrian improvements (sec. 2.7.4); natural
and cultural resource protection (sec. 2.7.7).

14.Widen East Road to provide additional

width for bike lanes. This additional width
would require cut or fill with extensive re-
taining walls along East Road. The San
Francisco Bay Trail from the current con-
nection to the Alexander Avenue/East Road
intersection, would run parallel to the road,
varying from 3 to 5 feet and existing in
some places. Other than the pullout areas,
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no formal parking is proposed along East
Road. During the car-free days or special
events, cars could be parked along East
Road.

Associated plan elements: Roadways and
vehicular circulation (sec. 2.7.2); bicycle
and pedestrian improvements (sec. 2.7.4).

15. Construct new trails from Battery Alexan-
der to Rodeo Beach to replace the existing
social trail and from Battery Alexander to
the Point Bonita trailhead.

Associated plan elements: Bicycle and pe-
destrian improvements (sec. 2.7.4); natural
and cultural resource protection (sec. 2.7.7).

16. Modify the Rodeo Lagoon bridge on Bunker
Road to accommodate pedestrians and up-
grade the Rodeo Lagoon loop trail to acces-
sible grade standards.

Associated plan elements: Bicycle and pe-
destrian improvements (sec. 2.7.4).

17.Work with the San Francisco Municipal
Transit System, Golden Gate Transit, or an-
other provider to encourage expanding ex-
isting transit service and improve park ac-
cess to the main Fort Baker post area, and
facilitate transfers between transit providers.

Associated plan elements: Bicycle and pe-
destrian improvements (sec. 2.7.4); transit
services (sec. 2.7.5).

18. Improve internal transit service and access
to the park with a new park shuttle system
that would extend north to the Manzanita
transit center in Sausalito and south to the
Golden Gate Bridge toll plaza.

Associated plan elements: Transit services
(sec. 2.7.5).

19. Implement a car-free days program on a
limited, trial basis for a maximum of seven
days per year to provide an alternative visi-
tor experience.

Associated plan elements: Transit services
(sec. 2.7.5); car-free days and special events
(sec. 2.7.6).

20. Institute a parking fee program for private
vehicles in the Marin Headlands or Fort
Baker to provide funding for improved tran-
sit service.

Associated plan elements: Parking man-
agement and fees (sec. 2.7.3).

Detailed actions are presented in Table 2-1.

2.7.2 ROADWAYS AND VEHICULAR
CIRCULATION

As previously stated, universal design concepts
that maximize accessibility for all visitors (includ-
ing visitors with disabilities) would be applied to
all facility designs to the greatest extent possible.
Roadway infrastructure would be reconstructed
throughout the study area. Reconstruction would
occasionally involve widening the roadway be-
yond the existing road bench (the flat area that in-
cludes travel lanes and shoulders) and would re-
quire the use of small retaining walls at a dozen or
more locations. Safety improvements would be
implemented at major intersections. See Appendix
A for graphics of typical sections for key roads in
the study area.

The majority of the road work would widen roads
between 4 and 8 feet to allow for the provision of
Class 2 bicycle lanes on most roads in the study
area. Other major infrastructure changes would
include the following:

» Mitchell Road would be retained as a public
roadway and widened for two-way traffic
and an uphill bike lane between the Point
Bonita trailhead and Bird Island Overlook.
A turnaround loop would be constructed at
Bird Island Overlook.

» Slacker Road (trail) would be closed and
regraded to allow for revegetation.

» Dubois Road (trail) would be converted
from a road to a trail.

» The East Bunker Road underpass of Alex-
ander Avenue would be replaced with a
wider structure to accommodate an uphill
bike lane.

» The pavement on the Bunker Road bypass
adjacent to the rifle range would be re-
moved, and Smith Road would be realigned
closer to Bunker Road to restore natural re-
sources.

Intersection improvements would be the same as
described for Alternative 3: replacing the intersec-
tion of Conzelman Road and McCullough Road
with a roundabout to allow for safe bus turn-
around; reconstructing intersections at McCul-
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lough Road / Bunker Road, Bunker Road / Field
Road, and East Road / Alexander Avenue from 'Y
to T configurations to improve operations and
safety; and converting the Bunker Road / Mitchell
Road intersection to a three-way stop to improve
safety (after monitoring, this measure would be
reevaluated for safety and traffic operations, and if
needed, the intersection would be converted toa T
configuration).

The intersection of U.S. 101 and Conzelman Road
would be improved to accommodate the turning
radius of buses. The east entrance to the visitor
center on Field Road would be reconstructed to be
aligned with Bodsworth Road. The entrance to the
Lower Fisherman’s parking area on Conzelman
Road would be formalized as part of the reduction
of parking spaces at this location. The entrance to
the Headlands YMCA would be reconstructed to
be aligned with Conzelman Road.

Except as noted, all existing roads would be recon-
structed or rehabilitated on the same, or very simi-
lar, vertical and horizontal alignments.

In addition to the Fort Baker traffic management
and monitoring program that is common to all the
alternatives, the ITS technology and wayfinding
program in Alternative 3 would be implemented.

2.7.3 PARKING MANAGEMENT AND FEES

Parking facilities would be reconfigured, delin-
eated, and formalized in many locations to im-
prove parking operations, reduce congestion, better
match parking supply with demand, and reduce
natural resource impacts. Parking in the Marin
Headlands would be reduced from approximately
1,593 existing spaces to about 1,408 spaces. Park-
ing at Fort Baker would be reduced slightly (from
961 spaces to 944 spaces), compared to the Fort
Baker Plan and Alternative 1, because of the East
Road improvements.

A parking fee program would be implemented to
support enhanced transit service operations, the
same as Alternative 3.

Road widening in many areas under this alterna-
tive would take up much of the road shoulder
space currently used for informal parking. Thus,
this alternative would have the least amount of
roadside parking. For example, much of the park-
ing along Mitchell Road would be removed to ac-

commodate the wider road with bike lanes. At Bat-
tery Spencer and Overlooks 1 and 2, the parking
areas would be enlarged to provide space for an
aisle for cars to circulate within the parking area
without encroaching on the roadway travel lanes.
Although these parking areas would be enlarged,
there would be fewer spaces than today. The park-
ing areas at Hawk Hill and the Upper Fisherman’s
trailhead would be expanded to accommodate ex-
isting high demand. At Hawk Hill, the parking
stalls would extend over the side of the hill and
away from the driving lane using a 550-foot long,
20-foot high retaining wall.

The unpaved portion of the parking area at Rodeo
Beach would be removed to reduce erosion and
restore the riparian corridor. The rifle range would
be closed to all vehicles and parking use; the grass
field northeast of the rifle range (referred to as pis-
tol range lot), however, would be retained for park-
ing during permitted special events and car-free
days. Smith Road would be realigned closer to
Bunker Road, and approximately 200 parking
spaces for special events or car-free days would be
provided on reinforced grass surfacing. Addition-
ally, parking in some shoulder areas of Conzelman
Road would be eliminated to improve safety and
reduce natural resource impacts. Other differences
from the Preferred Alternative would be the reten-
tion of vehicle access to Bird Island Overlook,
along with paving and delineating parking areas at
the overlook, and the reduction in parking to pro-
vide handicapped-only spaces at the Point Bonita
trailhead. Other parking changes would be similar
to those described for the Preferred Alternative,
except there would be a new parking area on
McCullough Road instead of Julian Road.

2.7.4 BICYCLE AND PEDESTRIAN
IMPROVEMENTS

As previously stated, universal design concepts
that maximize accessibility for all visitors (includ-
ing those with disabilities) would be applied to all
facility designs to the greatest extent possible. All
new or reconstructed trails would meet outdoor
accessibility guidelines as outlined in the Regula-
tory Negotiation Committee on Accessibility
Guidelines for Outdoor Developed Areas: Final
Report (United States Access Board 1999). Many
trails occur in the project area. Trail use will re-
main unchanged on most of these trails unless
noted in the project description below.
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No new Class 1 bicycle paths would be provided.
Class 2 bicycle lanes would be added to almost all
major roads in the study area, and extensive im-
provements to pedestrian facilities would be im-
plemented. Bunker Road, Mitchell Road, and East
Road would be widened to allow for Class 2 bicy-
cle lanes in both directions. The following roads
would be widened to allow for a Class 2 bicycle
lane in the uphill direction: McCullough Road,
Field Road, Mendell Road, Conzelman Road be-
tween U.S. 101 and Hawk Hill, and East Bunker
Road from Danes Drive to Fort Baker. Conzelman
Road west of Hawk Hill and Old Bunker Road to
the Marine Mammal Center would remain Class 3
bicycle routes, with a shared bicycle and vehicular
travel lane.

Pedestrian facility improvements would include
new trail construction, some trail closures and re-
routing, and other actions, including drainage im-
provements, erosion control, trail stabilization, and
accessibility improvements. Many improvements
would be similar to those described under the Pre-
ferred Alternative, including new trails between
Battery Alexander and Rodeo Beach, and the Bat-
tery Alexander parking area and the Point Bonita
trailhead, and a new sidewalk on the access road
from Mitchell Road to the Marine Mammal Cen-
ter.

The Rodeo Lagoon loop trail would be improved
to accessible grades. East Road would be widened
to accommodate the extension of the San Francis-
co Bay Trail along the east shoulder of the road.

The Rodeo Valley trail would be realigned west of
the rifle range to restore riparian resources. Also to
connect to the Rodeo Valley trail, Dubois Road
(trail) would be converted from a road to a trail
and then extended through the Capehart housing
area to a new trailhead and new pedestrian-only
bridge over Rodeo Creek. The major difference
between this alternative and the Preferred Alterna-
tive would be that the Rodeo Valley trail between
the Capehart housing area (foot of McCullough
Road) and the trailhead at Smith Road would not
be hardened for use as a Class 1 bicycle path.
(Throughout this document, the term “hardened
surface” means that the surface is permeable and is
not paved.) Bikes would instead be accommodated
on Class 2 bike lanes on Bunker Road. Similarly
the bicycle/pedestrian tunnel connecting Fort
Baker and Danes Drive would not be constructed

under this alternative. Instead, an uphill bike lane
would be provided on East Bunker Road. A side-
walk would be constructed on the north side of
Danes Drive to connect to East Bunker Road.

Changes to the Coastal Trail and Slacker Road
(trail) would be different than those described for
the Preferred Alternative. The Coastal Trail would
retain its current interior valley route. To improve
that alignment, a new trail link would be con-
structed between the rifle range and the riding sta-
bles to provide a more direct route and to eliminate
several unnecessary climbs and descents of hills.
Duplicate trail segments in the area would be re-
moved and revegetated. Slacker Road (trail) would
be removed and revegetated, and a new pedestrian
trail would be constructed on the north side of the
ridge.

2.7.5 TRANSIT SERVICES

Existing transit services would be expanded to im-
prove access to the study area. MUNI and GGT
transit services and transfers would be the same as
those described for the Preferred Alternative, ex-
cept that extension of MUNI Route 76 would be
encouraged to the new bus turnaround at Bird Is-
land Overlook.

A new shuttle system serving Fort Baker and the
Marin Headlands would provide internal mobility
within the study area. The shuttle would operate on
a 60-minute frequency, seven days a week within
the park and on the same routes described under
Alternative 3. The shuttle system under Alternative
4 would also connect to the Manzanita transit cen-
ter in Sausalito to the north (six trips per day) and
to the Golden Gate Bridge toll plaza to the south
(seven trips per day), offering additional park ac-
cess options from these transit centers. The shuttle
system would be operated by a private contractor
or a local transit provider such as Golden Gate
Transit. If maintenance or other support facilities
are needed, they would be evaluated under a sepa-
rate planning effort and NEPA compliance would
be undertaken. It is anticipated at this time that
regardless of who operated the system, no servic-
ing garages, shops, or other facilities would be
constructed in the Marin Headlands and Fort Baker
area. All such support would be accomplished out-
side the park.

Transit stops within the park would be improved
through the addition of benches, signs, and shelters
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at key stops. The National Park Service would en-
courage public use of alternative modes of trans-
portation through various media such as the park
website, handouts, and signs. The Fort Baker con-
ference center shuttle would be implemented, as
described under “Fort Baker Conference Center
Shuttle” (see sec. 2.2.2). The costs of the addi-
tional transit service would be funded with reve-
nues from parking fees, and potential funding from
leasing or other sources would be investigated.

2.7.6 CAR-FREE DAYS AND SPECIAL
EVENTS

The car-free days program proposed under Alter-
native 4 would be the same as under Alternative 3
except that a parking area northeast of the rifle
range (on the pistol range) would replace parking
on the Bunker Road bypass for special event or car-
free day use only. (See the description under Alter-
native 3, sec. 2.5.6, for detailed information.)
Figure 2.10 illustrates car-free zones and transit

services that would be operated under Alternative 4.

For special events transportation demand measures
such as parking controls and road closures would
be implemented to facilitate vehicular circulation
and accommodate increased parking demands. As
described under “Special Park Use Guidelines”
(sec. 2.2.4), the special event permit will specify
the parking locations and traffic operations. The
traffic and transit operations described for the car-
free days could also be applied to special events.

2.7.7 NATURAL AND CULTURAL RESOURCE
PROTECTION

Many of the infrastructure improvements listed for
Alternative 4 would reduce impacts to natural re-
sources and would restore natural functions and
processes in isolated locations. While these im

provements would alter many historic roads and
trails, impacts would be reduced to a degree
through sensitive design, and mitigations would be
implemented through cultural resource enhance-
ments. Removing the unpaved portion of the Ro-
deo Beach parking area would allow for the resto-
ration of the riparian corridor in that area. Native
plant and wetland communities would be restored
where Smith Road would be realigned, where
Slacker Road (trail) and the Coastal Trail would be
removed, and at fill removal sites in Rodeo La-
goon.

The rifle range would be closed to all motor vehi-
cle use to protect this historic site. Defining and
paving parking areas in the Fort Cronkhite can-
tonment would address ongoing degradation of
historic road and landscape features.

Improvements at the NPS Marin roads and trails
maintenance yard, Mitchell Road / Rodeo Beach,
and Conzelman Road would restore natural re-
sources and would be the same as described for
Alternative 3. Additional improvements would
include (1) paving of most road shoulders and
ditches to prevent erosion, along with drainage
improvements in some locations, and (2) habitat
restoration enhancement included as mitigation for
project impacts.

2.7.8 CoOsTS

Estimated costs (in 2007 dollars) for additional
transit operations are $1,879,000-$2,150,000 per
year, and for the car-free days program, $134,000—
$157,500 per year (based on an assumption of
seven car-free days; see Appendix B for detailed
cost information). Construction costs are estimated
to be $33.3 million (in 2007 dollars); this does not
include mission blue butterfly habitat enhancement
costs.
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2.8 ENVIRONMENTALLY PRE-
FERRED ALTERNATIVE

In accordance with Director’s Order #12 and the
National Environmental Policy Act, the National
Park Service is required to identify the environ-
mentally preferred alternative (NPS 2001a). The
Council on Environmental Quality defines the en-
vironmentally preferred alternative as “the alterna-
tive that will promote the national environmental
policy as expressed in the National Environmental
Policy Act’s Section 101.” Under section 101(b) of
the act, it is the continuing responsibility of federal
agencies to:

1. fulfill the responsibilities of each gen-
eration as trustee of the environment for
succeeding generations;

2. assure for all Americans safe, healthful,
productive, and aesthetically and cultur-
ally pleasing surroundings;

3. attain the widest range of beneficial
uses of the environment without degra-
dation, risk to health or safety, or other
undesirable and unintended conse-
quences;

4. preserve important historic, cultural and
natural aspects of our national heritage,
and maintain, wherever possible, an en-
vironment which supports diversity and
variety of individual choice;

5. achieve a balance between population
and resource use which will permit high
standards of living and a wide sharing
of life’s amenities; and

6. enhance the quality of renewable re-
sources and approach the maximum at-
tainable recycling of depletable re-
sources.

Closely mirroring these criteria are the project’s
goals and objectives. Goals and objectives for this
project emphasize natural and cultural resource
protection, as well as enhancing visitor experience
and improving safety of park users. Because pro-
ject goals and objectives correlate very closely to
these criteria, analyzing which alternative best
meets project goals and objectives will also deter-
mine which alternative is environmentally pre-
ferred. Using this analysis approach, it has been
determined that Alternative 3 is the environmen-
tally preferred alternative. Provided below is a

summary of how the action alternatives meet pro-
ject goals. Since Alternative 1 (the No-Action Al-
ternative) does not meet project goals, purpose, or
need, it is not the environmentally preferred alter-
native.

Promote public transit, pedestrian, and bicycle
travel to and within the park to improve visitor
experience and enhance environmental quality:
Alternative 3 would provide significant improve-
ment in public transit and in pedestrian and bicycle
travel to and within the park; consequently, it
would enhance visitor experience. Although simi-
lar to Alternative 4 in many aspects, Alternative 3
would continue to improve public transit to both
the Marin Headlands and Fort Baker by encourag-
ing increased service frequency by both the San
Francisco Municipal Transit System and Golden
Gate Transit; this would represent a major benefi-
cial improvement. Also included in Alternative 3
are improvements in transfer interfaces and transit
stop amenities. Alternative 2, on the other hand,
would not provide these convenience elements, nor
would it allow for shuttle service between the
Marin Headlands and Fort Baker. Alternative 3
would also provide exclusive access for bicyclists
and pedestrians on predetermined car-free days,
thereby enhancing visitor experience for these user
groups. For bicyclists Alternative 3 would provide
enhancements for all classes of bicycle routes
within the project area. For instance, Class 1 (bike
path) enhancements would include enhancing the
bikeway along the Rodeo Valley trail between the
Capehart housing area and Rodeo Lagoon. For
pedestrians, substantial improvements are pro-
posed for hiking trails, including, but not limited
to, improving the Julian Road trail; rerouting the
Coastal Trail and making trail enhancements on
Conzelman Road from the existing Coastal Trail
crossing on Conzelman Road to the Lower Fish-
erman’s parking area; widening East Road to ex-
tend the San Francisco Bay Trail along the entire
road shoulder; and improving and upgrading both
the Rodeo Valley and Rodeo Lagoon trails. Alter-
native 2 would have very minimal provisions to
address resource or connection issues associated
with other trails in the project area.

Rehabilitate the Marin Headlands / Fort Baker
transportation road and trail infrastructure in a
manner that protects resources and improves
safety and circulation: In designing roadway and
trail infrastructure improvements for all the alter-
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natives, opportunities to incorporate project com-
ponents that would enhance natural resources were
selected wherever possible. Natural resource en-
hancement actions included as part of Alternative
3 include removing the Rodeo Beach unpaved
parking lot and restoring it to its pre-existing wet-
land condition to re-establish natural hydrologic
and wetland conditions. Wetland fill removal and
restoration of portions of Smith Road would also
occur under Alternative 3. Alternative 4 would
incorporate most of these actions; however, Alter-
native 2 would not restore the Rodeo Beach un-
paved parking area to the same degree as the other
alternatives, and it would not implement erosion
gully treatments downslope of Conzelman Road.
Alternative 4, because it incorporates a wider
roadway prism than the other alternatives, would
result in greater impacts to undisturbed native
habitat. It is important to note that for project ele-
ments that would impact natural and cultural re-
sources, mitigation measures and best management
practices have been incorporated to lessen these
impacts.

Reduce traffic congestion and improve safety at
key park locations and connecting roads: As a key
goal for this project, most project components in
this analysis have been designed to reduce traffic
congestion and improve safety. Although several
actions, such as wayfinding and ITS implementa-
tion, would be similar for all action alternatives,
the alternatives would vary considerably in their
approach to altering roadways to improve circula-
tion and safety. The roadway and intersection im-
provements proposed for Alternative 3 would pro-
vide slightly more benefits, but less impacts than
Alternatives 2 and 4. For instance, Alternative 2
would not widen roadways beyond existing condi-
tions; however, its one-way traffic operation would
result in greater impact and less benefit for af-
fected roadways in terms of traffic volume, level
of service, vehicle safety, bicycle safety, pedes-
trian access, and safety. Alternative 4, which was
designed to provide greater road width, would
generally provide slightly better circulation bene-
fits, but at a substantial increase in environmental
impacts. With minor differences, all alternatives
would provide for changing major intersections
from a Y to a T configuration in order to improve
safety.

2.9 ALTERNATIVES ELIMINATED
FROM FURTHER STUDY

The following alternatives or elements of an alter-
native were identified by NPS staff, agencies, or
the public, but were later dismissed. As a result,
these alternatives were not carried forward for
evaluation in this document. This section briefly
explains each alternative action and the reason for
its elimination. In general, these alternative ele-
ments were eliminated for one or more of the fol-
lowing reasons:

1. They were not consistent with NPS or park
mission, legislation, plans, or policies.

2. They were outside the scope of the study.

3. They were not within the NPS/park’s juris-
diction or ability to implement.

4. Does not meet project purpose or resolve
project need to a large degree.

5. They would be inconsistent with project
goals and objectives (as presented in sec.
1.3).

6. They would be technically or economically
infeasible, or not implementable.

7. A similar or better option is included in the
alternatives (i.e., there is a less environmen-
tally damaging, less expensive, or more op-
timal alternative) that would achieve the
same result.

8. It would have unacceptable impacts (envi-
ronmental, economic, cultural, scenic, visi-
tor) that would result in impairment of park
resources or values.

2.9.1 ROADWAYS AND VEHICULAR
CIRCULATION

Bunker Road / McCullough Road / Conzelman
Road One-Way Loop. This alternative would
propose a full one-way loop using Bunker Road,
McCullough Road, and Conzelman Road in either
a clockwise or counterclockwise direction. This
alternative would require all Headlands visitors
(5,500-11,000 vehicles per day) to travel the entire
loop to exit the park. This would add approxi-
mately 2.07 miles to the route for all vehicles.
Those visitors going to one particular destination
(Battery Spencer, for example) would be forced to
circle this loop to enter and exit the park. This
would increase congestion at various locations,
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increase the potential for accidents, overload the
Alexander Avenue intersections, and increase con-
cerns of law enforcement and emergency medical
services because of only one access direction.

Having all traffic enter or exit the Marin Head-
lands via Bunker Road could result in traffic stack-
ing up on either side of the tunnel. This could
cause vehicles to queue on either side or in the
tunnel on the east side. Stopped and idling cars in
the tunnel could result in air quality and numerous
safety concerns. This alternative was eliminated
because it would not meet the plan’s objectives to
reduce congestion at key park locations and con-
necting roads and to improve safety and circula-
tion, as identified within the plan purpose and
need.

Alexander Avenue / U.S. 101 Roundabout. This
alternative element would add a roundabout on the
east side of the intersection of Alexander Avenue
and U.S. 101. There is insufficient area to accom-
modate a roundabout on the east side of U.S. 101
without extensive grading and the construction of
retaining walls. In addition, a roundabout would
shorten the northbound U.S. 101 entrance lane.
This lane is currently very steep, causing large ve-
hicles to merge onto the freeway at slow speeds,
which is an unsafe condition. This action would
worsen the situation, and it was eliminated because
it would meet neither plan objectives nor goals to
improve safety.

Bunker Road Realignment. Realigning Bunker
Road around the north side of Rodeo Lake would
allow the removal of the causeway and bridge over
Rodeo Lagoon and allow a reconnection to Rodeo
Lake. This alternative element would require 0.3
mile of new roadway north of the lagoon and a
new bridge across Rodeo Creek just upstream of
the lagoon, with a cost of approximately $5 million
to $7 million. This alignment would adversely af-
fect a large area of sensitive riparian and wetland
resources. These adverse impacts would not be
offset by the amount of area that would be re-
stored. This alternative was eliminated because it
would not meet project objectives or resource
preservation goals to rehabilitate road and trail
infrastructure in a manner that would protect re-
sources or would enhance the preservation of re-
sources.

One-Way Operation on Conzelman Road. Con-
zelman Road currently operates as a westbound

one-way road west of Hawk Hill. This alternative
element would begin one-way operation at the in-
tersection of Conzelman Road and McCullough
Road, which would require all traffic going only to
the Hawk Hill overlook to travel an additional 4
miles on Conzelman Road in order to exit on Bun-
ker Road. This would greatly increase traffic on
this narrow, steep segment of roadway, adding to
the increased risk of auto/bicycle accidents in this
area. This alternative was eliminated because it
would meet neither the plan objectives nor visitor
experience goals to reduce congestion and improve
safety.

Maximum Car Reduction. This alternative would
include the installation of a primary access gate
east of the Barry-Baker tunnel and would perma-
nently close major portions of Marin Headlands
roads to all public motor vehicles, eliminating the
way the majority of visitors access the park. An
access gate would be installed on East Road near
the Bay Area Discovery Museum in Fort Baker,
restricting visitors to parking at the museum and
along East Road. This could result in a drastic re-
duction in public use and would conflict with the
park’s legislative purpose. Transportation studies
have shown that, with the exception of the Battery
Spencer area and the Point Bonita trailhead, con-
gestion and parking problems are not serious
within the park. There is congestion at the U.S.
101 entrances and exits to the park on good
weather days. Under this alternative congestion at
park entrances and exits would likely be exacer-
bated, creating an unacceptable condition. This
alternative would also require extensive transit
service (and associated construction) to maintain
usage similar to the current level, as well as extra
staff operational costs at closure points. This alter-
native was eliminated because it would be eco-
nomically infeasible at present, and it would con-
flict with the park’s General Management Plan
objective to make the park available to the broad-
est variety of users. It would also be inconsistent
with project objectives. Some of the concepts for
Fort Baker have been incorporated into the sug-
gested TDM measures for special events and the
car-free days in the alternatives evaluated.

2.9.2 PARKING MANAGEMENT AND FEES

Bunker Road / Danes Drive Intercept Parking
Lot. This alternative element would provide a new
intercept parking lot at the intersection of Bunker
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Road and Danes Drive. This element would con-
nect with the maximum car reduction alternative:
visitors would leave their vehicles at this new
parking facility and proceed into the study area by
foot, bicycle, or public transport. This alternative
would not encourage visitors to leave their vehi-
cles outside the park and arrive by other modes.

The parking lot would require approximately 3.6
acres of land to accommodate 300-350 vehicles.
The proposal would involve extensive fills up to
35 feet deep. The remainder of the study area
would then be inaccessible to public motor vehi-
cles. The capacity of this parking lot would not
meet the current and future needs of visitors; there-
fore, other roads would still be necessary to access
additional parking. The present congestion prob-
lems would continue and likely increase with the
concentration and spill over of vehicles onto the
surrounding roadways, such as Alexander Avenue.
Converting 3.6 acres of mostly native habitat to
parking would be a significant adverse impact be-
cause wetlands would be affected, and endangered
species might be affected. This alternative was
eliminated because it would not meet the plan ob-
jectives, resource preservation goals, or visitor
experience goals to reduce congestion.

Bunker Road / Danes Drive Intercept Parking
Structure. This alternative element would provide a
new intercept parking structure at the intersection of
Bunker Road and Danes Drive. This alternative is
also associated with the maximum car reduction al-
ternative, which was eliminated. The four- or five-
level facility would have a capacity of approxi-
mately 1,000 vehicles, and visitors would proceed
into the park by other modes. In addition to the same
reasons for eliminating the Bunker Road / Danes
Drive intercept parking lot alternative discussed
above, this structure would initially cost in excess of
$30 million and have high annual operations costs
(e.g., lighting) and would therefore not be economi-
cally feasible under reasonably foreseeable funding.
Thus, it was eliminated from further consideration.

Parking Closure on Conzelman Road. This pro-
posal would close problematic parking areas at Bat-
tery Spencer and at overlooks along Conzelman
Road and would avoid loss of geologic resources to
road cuts. Instead of implementing changes to im-
prove safety at these areas, this alternative would
eliminate safety problems by simply closing these
parking areas. Battery Spencer and the two over-

looks are among the most popular sites in the Marin
Headlands. On weekends approximately half of all
traffic on Conzelman Road visits only these attrac-
tions. Closing these parking areas would not pro-
vide the access to the Marin Headlands that visitors
have enjoyed for decades. It is likely that if these
parking areas were closed, visitors would still park
their vehicles along the road to take pictures, in-
creasing traffic problems and creating even more
hazardous conditions. This alternative was elimi-
nated because it would not meet the plan objectives
or visitor experience goals to reduce congestion and
improve safety.

Parking Consolidation at the Rifle Range. This
alternative element would convert the rifle range to
parking areas, adversely affecting this resource,
which is listed on the National Register of Historic
Places. This alternative was eliminated because it
would not be consistent with either the park’s
General Management Plan objectives to preserve
and restore resources or the project’s resource
preservation goal.

Parking Consolidation at the Capehart Housing
Area. This alternative element would remove
housing at the Capehart area to create a new park-
ing facility. The removal of housing is consistent
with the 1980 General Management Plan; how-
ever, the General Management Plan proposed us-
ing the housing area site for primarily picnicking
and informal recreation. A large parking facility at
this location would not be consistent with the Gen-
eral Management Plan.

Offsite Parking at the Presidio. This alternative
element would provide offsite parking with transit
service from the Presidio. The Presidio Trust has
officially responded that no Presidio Trust lands
will be available for this purpose. It would also be
inconsistent with the 1994 General Management
Plan Amendment for Area A of the Presidio. This
alternative was eliminated because it is not within
the park’s jurisdiction or ability to implement.

1980 General Management Plan Parking and
Circulation Elements at Fort Cronkhite. The
1980 General Management Plan called for remov-
ing 12 former Army buildings in the northeast por-
tion of Fort Cronkhite and constructing an unde-
fined amount of parking and alternative vehicle
access to the Rodeo Beach parking lot in order to
make Mitchell Road car-free. Most of the 12 build-
ings proposed for demolition were built in the
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1950s as part of the Nike missile program. They are
currently used by park partners, including the Head-
lands Institute and the Marine Mammal Center,
which would have to be accommodated elsewhere.
These buildings are now eligible for listing on the
National Register of Historic Places, thus their re-
moval would constitute an adverse and significant
impact to the park’s cultural resources. This alterna-
tive was eliminated because it was not consistent
with either the park’s General Management Plan
objective to preserve and restore cultural resources
or the project’s resource preservation goal. Part of
this concept in the General Management Plan was
to remove the unpaved portion of the Rodeo Beach
parking area and develop infill parking within Fort
Cronkhite. This concept is included in Alternative 3
(Preferred Alternative) and Alternative 4.

Perpendicular Parking on East Road. The Fort
Baker Plan called for providing perpendicular
(head-in) parking along East Road. Perpendicular
parking would create safety concerns because
parked vehicles would be required to back into the
travel lanes to exit parking spaces. Perpendicular
parking on through roads is one of the major
sources of accidents in the Marin Headlands. Im-
proved trail and bicycle circulation can be provided
in a safer manner if parking is parallel. During spe-
cial events the same amount of parking can be pro-
vided by converting the road to a one-way road and
using one travel lane as a parallel parking lane. The
parking element was altered to remove the conflict
and accommodate all of the desired uses in a safe
manner while remaining consistent with the Fort
Baker Plan.

Reduced Parking at Hawk Hill. The DEIS pro-
posed reducing parking at Hawk Hill under Alter-
native 3 compared to Alternative 1, resulting in a
loss of 30 parking spaces. The intent was to ad-
dress the roadside erosion resulting from improper
parking and to improve safety at the Hawk Hill
parking area at the turnaround. The existing park-
ing is primarily configured as head-in parking;
however, there currently is inadequate space for
head-in parking and cars partially block the travel
lanes near the turnaround and back into traffic
lanes to exit parking spaces. In addition, visitors
walking in this area where there are no pedestrian
walkways add to congestion and safety concerns.
The preferred alternative in the DEIS proposed
replacing the head-in spaces at the turnaround with
parallel parking spaces to address these safety is-

sues, resulting in the loss of parking spaces. Cur-
rently, there are 55 spaces in the area; changing the
head-in parking to parallel parking would result in
a total of 25 spaces, for a net loss of 30 spaces.

In response to public concern about loss of park-
ing, NPS staff observed parking utilization at
Hawk Hill in the fall of 2007. These observations
showed that demand for the parking spaces some-
times exceeds 25 spaces. Therefore, this alternative
was eliminated in favor of a revised parking con-
figuration at Hawk Hill as described in the FEIS,
which improves the safety of the head-in parking
by expanding the area. The proposed plan in the
FEIS increases parking over the DEIS, for a re-
vised total in the area of 55 parking spaces and
represents no net loss in parking compared to the
existing condition.

Parking Changes at Fort Cronkhite. The DEIS pro-
posed developing parking areas within Fort
Cronkhite, including approximately 36 spaces par-
allel to Mitchell Road, approximately 31 spaces
north of the Fire House, approximately 16 spaces
off Kirkpatrick Street and other smaller parker areas
throughout Fort Cronkhite. After release of the
DEIS, it was decided that these new parking areas
would not be compatible with the historic character
of Fort Cronkhite and this element of Alternative 3
was therefore dismissed.

2.9.3 BICYCLE AND PEDESTRIAN
IMPROVEMENTS

Closure of Conzelman Road West of Hawk Hill
to Vehicles. This proposal would allow only bi-
cycles and pedestrians on the portion of Conzel-
man Road west of Hawk Hill. This road segment
has very steep grades (up to 19%) and requires
intermediate or better cycling skills to safely tra-
verse. Allowing only bicycling on this road could
attract novice bicyclists, who may be poorly
skilled on such steep slopes, potentially resulting
in more serious bicycle accidents. Because this is
the most spectacular and scenic segment in the
Marin Headlands, it is very popular and well
known. Eliminating motor vehicles would deprive
many visitors access to this resource, as well as
restrict access to trailheads that connect to beaches.
This alternative was eliminated because it did not
meet the plan objectives or visitor experience goals
to improve safety. In addition, eliminating access
for most visitors to this area of exceptional scenic
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value would not meet the project purpose to pro-
vide improved access to and within the park.

Two-Way Class 2 Bicycle Lanes on Steep Roads.
This proposal would provide Class 2 bicycle lanes
in both directions on all roads with grades steeper
than 5%. On steeper roads (Conzelman Road be-
tween U.S. 101/Alexander Avenue and Hawk Hill,
McCullough Road, Field Road, and Bunker Road
between Danes Drive and Fort Baker), bicycle traf-
fic is generally able to easily move at the same
speed as motor traffic. The impacts of widening
these roadways to accommodate two Class 2 bicy-
cle lanes would be greater than the minimal safety
benefits that would be realized. This alternative was
eliminated because there are other options, such as
providing only uphill bike lanes, that would accom-
plish the same safety objectives but would be less
environmentally damaging.

Relocation of the Rodeo Valley Trail. Because
the Rodeo Valley trail and the entire slope north of
the trail are saturated for much of the winter, it was
proposed that the trail be relocated farther upslope
to improve drainage. This problem has been ad-
dressed in the other alternatives through simple
surface improvements on the existing trail align-
ment, and this alternative was eliminated.

Maintain Slacker Road / Close Slacker Trail.
This alternative would close and revegetate the
upper portions of Slacker Trail but would maintain
the lower portion of Slacker Road as a paved one-
lane service road for vehicular access to the
Golden Gate Raptor Observatory research sites.
This alternative was eliminated because access
could still be provided on a narrower pedestrian/
ATV trail that would allow for greater restoration
in the area, with less environmental damage.

Remove/Revegetate Slacker Road (trail). Slacker
Road (trail) is an existing unpaved road currently
open to bicyclists, hikers, and equestrians. Due to
the steep slopes and severe erosion, the DEIS pre-
ferred alternative proposed that most of Slacker
Road (trail) would be removed and revegetated,
providing a rerouted sustainable hiker-only trail
with ATV access for Golden Gate Raptor Observa-
tory to the first research site, and closed the trail
past the first site. The lower 150 feet of the trail
would be retained and narrowed. Uphill of this sec-
tion on the lower slopes, the trail would be rerouted
to continue to provide access to the bird research
sites for the Golden Gate Raptor Observatory. After

release of the DEIS, cyclists and hikers expressed
opposition to closing the unpaved road up to
Slacker Hill as proposed in the DEIS preferred al-
ternative, noting that it has historically been used by
cyclists and other users “without problems™ and
offers unique views of the city. In addition to these
unique views, hikers commented that this closure
would preclude the ability to travel between the
SCA/Ridge Trail and the top of Julian Road, result-
ing in a gap in access to the western part of the
park. Commenters believe that re-routing, rather
than closing, the trail would alleviate erosion prob-
lems. In addition, the Golden Gate Raptor Observa-
tory noted that it requires daily access to the Slacker
Hill region to attend to two banding research sites,
and requested continued private vehicle access to
Slacker Road (trail). For these reasons, this alterna-
tive component was dismissed from further consid-
eration and the preferred alternative was revised.

2.9.4 TRANSIT SERVICES

Alexander Avenue / U.S. 101 Ramp Bus Stop for
All GGT Routes. An alternative was suggested to
provide a transit transfer facility and bus stop at
Alexander Avenue on both sides of U.S. 101, which
could be used by all GGT routes using the U.S. 101
corridor, greatly improving transit access to the
Marin Headlands and Fort Baker. However this
interchange is at the base of a steep 6% grade for
northbound traffic. Buses stopping in this location
would be forced to merge back onto the freeway
while climbing this steep grade and an even steeper
freeway entrance lane. Slowly moving buses merg-
ing onto U.S. 101 would result in increased traffic
congestion and a potentially dangerous situation
and more accidents. There is also no room to recon-
figure the interchange because surrounding hillsides
are very steep. This alternative would not meet plan
objectives or visitor experience goals to improve
safety. Representatives of Golden Gate Transit and
Caltrans who were consulted also indicated that the
proposal was infeasible.

2.10 DETAILED SUMMARY OF
ALTERNATIVE ACTIONS

Table 2-1 provides a detailed summary of the spe-
cific actions proposed under each alternative for
roadways and vehicular circulation, parking man-
agement and fees, bicycle and pedestrian improve-
ments, transit services, car-free days and special
events, and resource protection.
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TABLE 2-1. SUMMARY OF ALTERNATIVE ACTIONS

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS

ELEMENT
Overall
Concept

tives 2—4)
Existing conditions plus traf-
fic mitigation in Fort Baker
Plan Record of Decision.

(Moderate Change)
Manage uses and modifi-
cations to improve multi-
modal access.

(Minimum Change)
Manage use to fit infrastruc-
ture.

(More Significant Change)

Accommodate multi-modal
access throughout the
park area.

ROADWAYS AND VEHICULAR CIRCULATION

zelman Road

Parking Area: Lower Con-
zelman Road from Fort
Baker to the trailhead
parking area is currently
closed to vehicle traffic
due to GGB security. In
the near-term, NPS would
continue to work with
GGBHTD and other agen-
cies to provide special
event traffic control access
if feasible with the re-
quirement for additional
security and consistent
with the Fort Baker Plan.

Concept Existing conditions plus Undertake light reconstruc- |Rehabilitate roadway infra- |Reconstruct and expand
traffic mitigation measures | tion of roadway infrastruc- | structure within existing road and trail infrastructure
in Fort Baker Plan ROD ture. Implement non- road width. Implement by widening roadways
and roadway and parking | character altering road safety improvements only | (more frequently requiring
improvements in Marine widening on the existing at critical intersections. the use of retaining walls)
Mammal Center “Finding road bench with few new | Change operation to fit and occasionally extending
of No Significant Impact” retaining walls. Improve existing road beyond the existing road
(FONSI). circulation and safety with | width/alignment. bench. Widen all major

a mix of changing road roads as described below
functions and adding bike to improve circulation and
lanes. safety. Add bike lanes.

Fort Baker Initiate traffic monitoring Same as Alternative 1. Same as Alternative 1. Same as Alternative 1.

Traffic Man- (ROD, pp. 13-14) to mea-

agement and | sure the effectiveness of

Monitoring mitigation measures.

Plans (per Fort |During construction of the

Baker Plan Fort Baker conference

ROD) center, direct contractor to
prepare a traffic manage-
ment plan and submit to
the National Park Service
for approval.

Wayfinding Current signage, visitor in- |Implement a wayfinding Same as Alternative 3. Same as Alternative 3.
formation lacking or con- program, including sign-
fusing. age.

Intelligent Current lack of information |Implement ITS technology [Same as Alternative 1. Same as Alternative 3.

Transportation | results in visitor confusion | (such as electric change-

Systems (ITS) | and exacerbates traffic able message signs and

Technology) congestion. highway advisory radio) at

selected sites, such as
along Conzelman Road.
Lower Con- Fort Baker to Trailhead Same as Alternative 1. Same as Alternative 1. Same as Alternative 1.

Trailhead Parking (Com-

Trailhead Parking (Com-

Trailhead Parking (Com-

muter Lot) to Conzelman:

muter Lot) to Conzelman:

muter Lot) to Conzelman:

Existing paved width is 22’
plus 4’ to 10’ gravel/dirt
shoulders, with two-way
traffic and informal parallel
parking. Remainder of
road (trailhead parking to
Fort Baker) is 14'-30'
wide.

Widen to 28’, provide uphill
Class 2 bike lane.

Rehabilitate to existing 22’
width, retain gravel shoul-
ders with informal parallel
parking. Remainder of
road, same as Alternative
3.

Same as Alternative 3.
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PLAN
ELEMENT

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)

Conzelman U.S. 101/Alexander to U.S. 101/Alexander to U.S. 101/Alexander to U.S. 101/Alexander to
Road McCullough: Existing McCullough: Rehabilitate | McCullough: Rehabilitate | McCullough: Rehabilitate
paved width varies from to maintain two-way road, | at existing widths to main- | to maintain two-way road,
26’ to 27’ (wider in paved | with sight distance im- tain two-way road. Reset | with sight distance im-
pullouts), with the uphill provements, 28’ wide, guardrail closer to pave- provements, 28’ wide, re-
lane wider than the down- | shifting the alignment up to| ment edge to eliminate align 20"-30’ at Battery
hill lane to accommodate 22’ at Battery Spencer and | parallel parking in unsafe | Spencer and overlooks,
slow bicycles. overlooks, provide uphill locations. provide uphill Class 2 bike
Class 2 bike lane. Add lane. Reset guardrail
curbs on both sides to con- closer to pavement edge
trol drainage. Reset guard- to eliminate parallel park-
rail closer to pavement ing in unsafe locations.
edge to eliminate parallel
parking in unsafe loca-
tions.
McCullough to Hawk Hill: McCullough to Hawk Hill: McCullough to Hawk Hill: McCullough to Hawk Hill:
Existing paved width is 20’ | Retain two-way road, but | Retain 20'-22' wide two- Widen two-way road to
to 22', with two-way traffic; | widen to 24'. Redesign way road, redesign vehicle | 28', with uphill bike lane
large vehicles prohibited. vehicle parking and turn- parking and turnaround at | (Class 2). Redesign vehi-
around at Hawk Hill using | Hawk Hill, continue prohi- | cle parking and turnaround
a retaining wall. Continue | biting large vehicles. Reset| at Hawk Hill. Continue to
prohibiting large vehicles. | guardrail closer to pave- prohibit large vehicles.
Move guardrail closer to ment edge to reduce un- Move guardrail closer to
pavement edge to reduce | safe parallel parking. pavement edge to reduce
unsafe parallel parking. unsafe parallel parking.
Hawk Hill to Field Road: Hawk Hill to Field Road: Hawk Hill to Field Road: Hawk Hill to Field Road:
Existing one-way road with | Retain as one-way; widen | Same as Alternative 3. Same as Alternative 3.
paved width varying from | roadway on existing bench
14’ to 24'. to include paved shoul-
ders; shift alignment ap-
proximately 810’ to avoid
erosion site and regrade
the land to eliminate sur-
face water from the slope,
which is causing some of
the erosion.
McCullough Conzelman to Bunker Conzelman to Bunker Conzelman to Bunker Conzelman to Bunker
Road Road: Existing paved Road: Retain two-way traf- | Road: Rehabilitate at exist-| Road: Retain two-way traf-
width is 22’ to 24’ with two- | fic, widen to consistent 24’ | ing width for one-way fic, widen to 28’ to add
way traffic. to improve Class 3 bike (downhill) shared bike and | uphill Class 2 bike lane,
safety, improve sight dis- motor vehicle use and up- | improve sight distance on
tance on switchback. hill Class 2 bike lane. switchback.
Danes Drive  |Bunker/Danes intersection [Same as Alternative 1. Same as Alternative 1. Same as Alternative 1.

(per Fort Baker Plan
ROD): Extend existing
right-turn lane by a mini-
mum of 75’. Construct new
sidewalk on east side be-
tween bus stop and park-
ing area at tunnel. Extend
the left turn lane from
northbound Alexander
Avenue
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PLAN
ELEMENT
Bunker Road

ALTERNATIVE 1
NO ACTION
(Also included in Alterna-
tives 2—4)

Bunker Road: Provide
channelization and signs
at key points within Fort
Baker (Bunker Road and
East Road, and intersec-
tions with Alexander Ave-
nue at Danes Drive and
East Road) to avoid confu-
sion for arriving drivers.
Install signs directing U.S.
101-bound motorists to
use Bunker Road / Danes
Drive / Alexander Avenue.

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)
Same as Alternative 1

ALTERNATIVE 2
BASIC MULTI-MODAL

ACCESS
(Minimum Change)
Same as Alternative 1.

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)

Same as Alternative 1.

Tunnel to Murray Circle

Tunnel to Murray Circle

Tunnel to Murray Circle

Tunnel to Murray Circle

(East Bunker Road): Exist-

(East Bunker Road): Re-

ing paved width is 22’; 20’
wide in Alexander Avenue
underpass.

habilitate at existing width.
Replace guardrail to cur-
rent standards.

(East Bunker Road): Same
as Alternative 3.

(East Bunker Road):
Widen to 28’ plus width of
concrete swale to maintain
two-way traffic and provide
uphill Class 2 bike lane.
Replace Alexander Ave-
nue underpass.

Barry-Baker Tunnel: Exist-

Barry-Baker Tunnel: Same

ing tunnel width is 20’, al-
ternating one-way motor
vehicle flow controlled by
signals, Class 2 bike lanes
in tunnel.

as Alternative 1.

Barry-Baker Tunnel: Con-
vert to one-way eastbound
motor vehicle flow, remove
tunnel traffic signals, main-
tain two-way Class 2 bike
lanes in tunnel.

Barry-Baker Tunnel: Same
as Alternative 1.

West Tunnel Portal to

West Tunnel Portal to

McCullough: Existing
paved width is 24’ to 26/,

with two-way traffic.

McCullough: Widen to 26’
for Class 3 bike route, two-
way traffic. Also further
widen Bunker Road shoul-
ders at tight, blind corners
to improve safety.

West Tunnel Portal to Mc-

West Tunnel Portal to

Cullough: Rehabilitate at
existing or narrower width,
convert to one-way east-
bound (clockwise) flow,
provide contra flow two-
way Class 2 bike lanes.

McCullough: Widen entire
roadway to 30' for two-way
traffic; add two-way Class
2 bike lanes.

McCullough to Mitchell: Ex-

McCullough to Mitchell:

McCullough to Mitchell:

McCullough to Mitchell:

isting paved width is 24/,
with two-way traffic.

Widen to 26’ for Class 3
bicycling, two-way traffic.
Rodeo Lagoon bridge
would be analyzed to re-
solve existing erosion.
Bridge rail would be ana-
lyzed to verify it meets cur-
rent standards. Also fur-
ther widen Bunker Road
shoulders at tight, blind
corners to improve safety.

Rehabilitate at existing
width, two-way traffic. No
modifications to Rodeo
Lagoon bridge.

Widen to 30’ to add two-
way bike lanes (Class 2),
two-way traffic; reconfigure
Rodeo Lagoon bridge and
add pedestrian bridge be-
side road bridge.

Field Road /
Mendell Road

Bunker Road to Battery

Field Road: Widen to 24’ for

Mendell: Existing paved
width is 20" to 22"
Battery Mendell to Bird
Island Overlook: Existing
paved width is 14’ to 20'.

Class 3 bike route to im-
prove bike safety. Termi-
nate at the Point Bonita
trailhead, and construct a
turnaround loop.

Mendell Road: Close to
motor vehicle traffic.

Field and Mendell Roads:

Field and Mendell Roads:

Rehabilitate roads at ex-
isting widths, except close
Mendell Road to motor
vehicles and terminate at
Battery Mendell; remove
asphalt pavement from
Battery Mendell to Bird
Island Overlook.

Widen to 28’ for two-way
traffic and uphill Class 2
bike lane over entire length
of Field and Mendell roads
to Bird Island Overlook.

Mitchell Road

Bunker Road to Rodeo

Bunker Road to Rodeo

Bunker Road to Rodeo

Bunker Road to Rodeo

Beach: Existing paved
width is 20" to 22"

Beach: Widen to 24’ to
improve Class 3 bike

route.

Beach: Rehabilitate at ex-
isting width.

Beach: Widen to 30’ for
Class 2 bike lanes in each

direction.
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Table 2-1. Summary of Alternative Actions

PLAN
ELEMENT
East Road

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)

Per Fort Baker Plan ROD:
Temporarily or condition-
ally close East Road to
general through-traffic to
discourage vehicle access
to Sausalito. (Review this
measure in conjunction
with the traffic monitoring
program and consult with
other relevant agencies.)

ALTERNATIVE 3
ENHANCED MULTI-

MODAL ACCESS
(Moderate Change)

Same as Alternative 1.

ALTERNATIVE 2

BASIC MULTI-MODAL

ACCESS
(Minimum Change)
Same as Alternative 1.

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)

Same as Alternative 1.

Existing pavement width:
south end is 28’; mid sec-
tion is 28'-40’; north end is
22'.

Rehabilitate and widen to
provide additional width
where possible in the
paved shoulder area for
bicyclists (two 11’ travel
lanes and two 2'to 4'
shoulders). San Francisco
Bay Trail would run paral-
lel between current con-
nection on East Road and
Alexander Avenue. Re-
place and improve drain-
age culverts.

Rehabilitate at existing
widths; replace and im-

prove drainage culverts.

Reconstruct to 30’ wide to
provide Class 2 bike lanes
with parallel 3' footpath
(San Francisco Bay Trail)
between current connec-
tion on East Road and the
Alexander Avenue/East
Road intersection; replace
and improve drainage cul-
verts.

Alexander
Avenue
(Unlike all
other roads in
this plan that
are under the
jurisdiction
and control of
the National
Park Service,
Alexander
Avenue is
under the
joint jurisdic-
tion and con-
trol of Golden
Gate National
Recreation
Area, Cal-
trans, and the
Golden Gate
Bridge High-
way and
Transporta-
tion District
because it is
an approach
road to the
Golden Gate
Bridge.)

Alexander Avenue / Danes
Drive: Coordinate with ap-
propriate agencies to re-
configure the Danes Drive
approach to this inter-
section.

Work with the Golden Gate
Bridge Highway and
Transportation District,
Marin County and Caltrans
to encourage funding for
pedestrian and bicycle im-
provements as future pro-
jects on Alexander Avenue.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

MUNI and GGT bus stops
at Alexander Avenue /
U.S. 101 interchange: Bus
stops poorly marked, lack
adequate sight distance
and pedestrian amenities.

Work with the Golden Gate
Bridge Highway and
Transportation District,
Marin County, Caltrans,
and other agencies as
needed to encourage tran-
sit stop improvements as
future projects.

Same as Alternative 1

Same as Alternative 1

Same as Alternative 1

Alexander Avenue / U.S.
101 underpass: Only 22’
wide (wall to wall); vehicular
traffic, pedestrians, and
bicyclists all must share
narrow traffic lanes simul-
taneously.

Work with the Golden Gate
Bridge Highway and Trans-
portation District, Marin
County and Caltrans to en-
courage funding for pedes-
trian and bicycle improve-

ments as a future project.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

FINAL ENVIRONMENTAL IMPACT STATEMENT
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CHAPTER 2. ALTERNATIVES, INCLUDING THE PREFERRED ALTERNATIVE

PLAN
ELEMENT

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)

intersection.
McCullough / Bunker, Bun-
ker / Field, Bunker /

roundabout to enable bus
turnaround.
McCullough / Bunker, Bun-

to a T configuration (simi-
lar to existing alignment).
McCullough / Bunker, Bun-

Mitchell intersections: Cur-

ker / Field, Bunker /

rently Y intersections.
East Road / Alexander

Mitchell, and East Road /

ker / Field, Bunker /
Mitchell, and East Road /

Alexander intersections:

Alexander intersections:

intersection (per Fort
Baker Plan ROD): Poor
signage and markings.
Coordinate with appro-
priate agencies to improve
channelization and provide
clearer direction to drivers.

Convert to T configurations
to improve safety; convert
Bunker / Mitchell to a
three-way stop in the near
term and monitor for traffic
safety and operations to
confirm whether further
intersection modifications
are needed.

Same as Alternative 3.

Marine Mam- |Construct a new loop road [Same as Alternative 1. Same as Alternative. 1. Same as Alternative 1.
mal Center (not open to public) at the

center (per FONSI).

Access road: Existing road |Access road: Rehabilitate to|Same as Alternative 3. Same as Alternative 3.

is 15'-24" wide without 24" wide plus parallel park-

sidewalks. ing lane and sidewalk.
Major Inter- Conzelman / McCullough  |Conzelman / McCullough [Conzelman / McCullough [Same as Alternative 3.
sections intersection: Currently a T | intersection: Construct intersection: Rehabilitate

Alexander Avenue / Danes
Drive intersection (per Fort
Baker Plan ROD): Realign
intersection fromY to T
configuration. Retain stop
signs for control on Danes
Drive.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

Other Intersec-
tions

U.S. 101 / Conzelman

U.S. 101 / Conzelman

Road: Turning radius of
buses turning right onto
U.S. 101 off Conzelman
Road not accommodated.

Field Road Visitor Center:
East entrance to parking
area not aligned with
Bodsworth Road.

Lower Fisherman'’s Parking
Area: Entrance to parking
area not formalized.

Headlands YMCA: En-
trance to parking area not
aligned with Conzelman
Road.

Road: Reconstruct inter-
section to accommodate
turning radius of buses
turning right off of Conzel-
man Road onto U.S. 101.

Field Road Visitor Center:
Align east entrance to
parking area with Bods-
worth Road.

Lower Fisherman'’s Parking
Area: Formalize entrance
to parking area as part of
parking reduction.

Same as Alternative 1.

Same as Alternative 3.

PARKING MANAGEMENT AND FEES

and parking requirements,
alleviate traffic congestion,
and enhance transporta-
tion safety. Require each
park partner, including the
future Fort Baker confer-
ence center operator, to
prepare individual TDM
plans, which would be in-
tegrated into an overall

plan for the site.

Concept Existing conditions plus Reconfigure, delineate, and |Same as Alternative 3, Same as Alternative 3.
parking actions in the Fort | formalize parking; reduce | except parking would con-
Baker Plan ROD and Ma- | resource impact. Imple- tinue to be provided free of
rine Mammal Center ment parking fees to fund | charge.
FONSI. transit.
Fort Baker Coordinate a TDM program [Same as Alternative 1. Same as Alternative 1. Same as Alternative 1.
Plan to reduce automobile use
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Table 2-1. Summary of Alternative Actions

PLAN
ELEMENT

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)

Bay Area Discovery Mu-
seum: Construct parking
area in Fort Baker on north
side of East Road

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)

Murray Circle: Eliminate
parallel, on-street parking.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

lands and Fort
Baker Parking
Areas

spaces in Marin Head-
lands and 961 spaces in
Fort Baker at dispersed
locations in both formal
paved and informal un-
paved areas.

1,330 spaces at the Head-

lands and 944 spaces at

Fort Baker. Organize and

delineate proposed park-

ing improvements for

safety, ADA accessibility,

and reduced impacts at

the following:

«Conzelman Road

*Battery Spencer

*Overlook 1

*Overlook 2

*Upper Fisherman'’s trail-
head

*Lower Fisherman'’s trail-
head

«Mitchell Road (Rodeo
Lagoon)

«Fort Cronkhite internal
parking

«Fort Barry internal parking

«Battery Alexander

«East Road

«Point Bonita trailhead

*Smith Road

Provide safety improve-
ments at Hawk Hill turn-
around and additional par-
allel parking on inboard
side of Conzelman Road
to retain existing number
of parking spaces.

Provide paved parking area
at Julian Road near
McCullough/ Conzelman
intersection.

Provide signage (directing
visitors to other areas
when lot is at capacity) to
manage parking at Battery
Spencer. Promote trail-
head parking lot as an al-
ternative to the Battery
Spencer lot.

1,338 spaces at the Head-

lands and 961 spaces at

Fort Baker. Organize and

delineate proposed park-

ing improvements for

safety, ADA accessibility,

and reduced impacts at

the following:

*Conzelman Road

*Battery Spencer

*Overlook 1

*Overlook 2

«Hawk Hill

«Upper Fisherman’s trail-
head

«Lower Fisherman’s trail-
head

«Fort Cronkhite internal
parking

«Battery Alexander

«Fort Barry internal parking

«East Road

Remove parking at Smith
Road.

Marine Mam- |Parking (per FONSI): Con- [Same as Alternative 1. Same as Alternative 1. Same as Alternative 1.
mal Center struct new lot for additional
parking.
Access Road: Informal Access Road: Pave and Same as Alternative 3. Same as Alternative 3.
parking occurs on shoul- stripe 19 parallel parking
ders. spaces.
Marin Head-  |Approximately 1,593 Provide approximately Provide approximately Provide approximately

1,408 spaces at the Head-
lands and 944 at Fort
Baker. Organize and de-
lineate proposed parking
improvements for safety,
ADA accessibility, and re-
duced impacts at the fol-
lowing:
*Conzelman Road
*Battery Spencer
*Overlook 1
*Overlook 2
*Lower Fisherman'’s trail-
head
*Mitchell Road (Rodeo
Lagoon)
Fort Cronkhite internal
parking
*Fort Barry internal parking
*Battery Alexander
*East Road
*Smith Road
Reduce parking to handi-
cap-only spaces at Point
Bonita trailhead
Expand parking at:
*Hawk Hill
*Upper Fisherman'’s trail-
head
Provide new parking area at
McCullough and Conzel-
man.

Rodeo Beach

Approximately 325 spaces
total currently available in
paved lot, unpaved lot, and
along Mitchell Road (an-
other 116 spaces in Fort
Cronkhite).

Close and remove unpaved
lot. Partially replace with
infill parking inside Fort
Cronkhite and/or NPS
Marin roads and trails
maintenance yard if
needed to address parking

Organize and delineate,
reduce size of lot, and re-
move portion of unpaved
lot from riparian corridor.

Same as Alternative 3.

FINAL ENVIRONMENTAL IMPACT STATEMENT
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CHAPTER 2. ALTERNATIVES, INCLUDING THE PREFERRED ALTERNATIVE

PLAN
ELEMENT

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)

demand. Construct an as-
sociated sidewalk along
Old Bunker Road (2’ to 4’
wide) to connect the main-
tenance yard parking to
the interior of Fort
Cronkhite.

available.

Bunker Road, provide 150
spaces for Rodeo Valley
trailhead and special
event/car-free day parking,
with a combination of per-
meable material and
pavement. Revegetate and
restore remainder of area.
Design parking area to
accommodate large vehi-
cles; organize and deline-
ate to provide adequate
space for pedestrians, bi-
cyclists, and equestrians.
Install visitor amenities,
such as information kiosks,
benches, and vault toilets.
For car-free days and spe-
cial events, parking may
also occur on Bunker
Road shoulders in this
area.

parking.

Bird Island Bird Island Overlook and Close and remove parking [Close and remove parking |Delineate paved parking at

Overlook / Bat-| access drive is unpaved. at Bird Island Overlook at Bird Island Overlook. Battery Mendell and Bird

tery Mendell and Battery Mendell. Island Overlook.

Rifle Range/ |Rifle Range: Approximately [Rifle Range: Close to all Rifle Range: Delineate Rifle Range: Close to all

Pistol Range 20 parking spaces for Ro- | public motor vehicle use margins of parking for the | public motor vehicle use
deo Valley trailhead. and parking. Rodeo Valley trailhead and parking.

Pistol Range: Approxi- Pistol Range: Prohibit park- | with barriers (e.g., logs) to |Pistol Range: Continue
mately 100 informal park- | ing. keep parking from expand- | informal parking on grass
ing spaces on grass on ing. on the northeast side of
northeast side of rifle the rifle range/south side
range/south side of Bunker of Bunker Road.

Road (pistol range) when
parking is managed and
directed by staff.
Smith Road Approximately 35 spaces |Shift Smith Road closer to |Remove Smith Road and  [Similar to Alternative 3,

except provide 200
spaces.

Bunker Road
Bypass

Informal parking on shoul-
der.

Close Bunker Road bypass
except for special event/
car-free day parking on
existing pavement.

Same as Alternative 1.

Prohibit parking; remove
road pavement.

Parking Fees

No fees currently charged
for parking.

Charge parking fees at
selected locations through-
out Fort Baker and the
headlands. Use collected
fees to support enhanced
transit service and car-free
day operations.

Same as Alternative 1.

Same as Alternative 3.

BICYCLE AND PEDESTRIAN IMPROVEMENTS

Concept Provide safety information |Improve biking conditions  |Improve biking conditions  |Widen roads to add bike
to bicyclists at Fort Baker | and add one-way bike on roads. lanes on most roads.
and implement bicycle lanes on selected roads.
rental restrictions to mini-
mize exposure of bicyclists
to offsite hazards.
Fort Baker Bike rentals provided at Same as Alternative 1. Same as Alternative 1. Same as Alternative 1.
Plan ROD Fort Baker; bike safety
program; accommodation
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Table 2-1. Summary of Alternative Actions

PLAN

ELEMENT

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)

of bicycles on Fort Baker

conference center shuttles;

secure bike parking pro-

vided.

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)

Golden Gate
Bridge Vista
Point Under-
pass

Current bike and pedestrian
underpass and connec-
tions to Golden Gate
Bridge have stairs requir-
ing all riders to dismount
and carry bikes.

Work with the Golden Gate
Bridge Highway and
Transportation District,
Marin County, Caltrans,
and other agencies as
needed to encourage fund-
ing for pedestrian and bi-
cycle improvements as
future projects.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

Class 1 Bike
Paths

No Class 1 paths provided.

Point Bonita trailhead to Bird

Battery Mendell and Bird

Island Overlook: Leave
Mendell Road in place but
close it to motor vehicles.

Rodeo Valley trail: Improve
and widen two-way bike
facility, which would be re-
surfaced with aggregate
material between the
Capehart housing area and
Bunker Road at Rodeo La-
goon (trail would cross Ro-
deo Creek on new bridges
at Capehart housing area
and at trailhead parking at
Smith Road).

Julian Road: Rehabilitate
Julian Road for improved
mountain bike/pedestrian
use.

Dubois Road (trail): Convert
to a pedestrian/bicycle trail.

Rodeo Valley Trail Connec-
tor: Permit cyclists on trall
between Conzelman Road
north to Bunker Road. The
trail starts east of Battery
Rathbone-McIndoe on
Conzelman Road, connect-
ing to Bunker Road east of
the riding stables. This
would be a multi-use trail
allowing use by pedestri-
ans, equestrians, and bicy-
clists.

Fort Baker: Provide a bike
path partially on utility road
(tunnel to Fort Baker hous-
ing area).

Fort Baker and the Barry-
Baker tunnel: Construct a
bicycle/pedestrian tunnel
parallel to East Bunker
Road under Alexander

Avenue.

Island Overlook: Provide
500’ segment of stabilized
aggregate surfaced path.

Julian Road: Rehabilitate
Julian Road for improved
mountain bike/pedestrian
use.

Provide no new Class 1
paths.

Julian Road: Rehabilitate
Julian Road for improved
mountain bike/pedestrian
use.

FINAL ENVIRONMENTAL IMPACT STATEMENT
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CHAPTER 2. ALTERNATIVES, INCLUDING THE PREFERRED ALTERNATIVE

PLAN
ELEMENT

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)

Drive are undesignated
Class 3 routes.

Conzelman—McCullough to
Field (with general traffic);
entire length of Bunker
Road (excluding Class 2
section through Barry-
Baker tunnel); East Road;
Field Road; Mitchell Road
(Rodeo Lagoon).

zelman—McCullough to
Field (with general traffic);
entire length of Bunker
Road (excluding Class 2
section through Barry-
Baker tunnel and west to
McCullough); East Road;
Field Road; Mitchell Road
(Rodeo Lagoon).

Class 2 Bike |Barry- Baker tunnel: Class |Lower Conzelman Road: Bunker Road: Construct Bunker Road: Construct
Lanes 2 bike lanes. Construct one-way (uphill) | two-way Class 2 bike two-way Class 2 lanes
No other Class 2 bike lanes | bike lane from trailhead lot | lanes from the Barry-Baker| along entire road, except
provided. to Conzelman Road. tunnel to McCullough Barry-Baker tunnel (Class
Alexander Avenue: Marin  |Conzelman Road: Con- Road. 2 lanes already exist).
County Transportation struct one-way (uphill) bike |McCullough Road: Con- Mitchell Road: Construct
Plan calls for Class 2 bike | lane from U.S. struct two-way Class 2 two-way Class 2 bike
lane on Alexander Avenue.| 101/Alexander to McCul- bike lanes and an uphill lanes along entire road.
Work with the Golden Gate| lough Road. bike lane along full length |McCullough Road, Field
Bridge Highway and Barry-Baker tunnel: Retain | of road. Road, Mendell Road: Con-
Transportation District, the | Class 2 bike lane. Alexander Avenue: Same struct one-way (uphill) bike
Parklands Task Force, Alexander Avenue: Same as Alternative 1. lanes all along roads.
Marin County, and Cal- as Alternative 1. Conzelman Road: Con-
trans to encourage funding struct one-way (uphill) bike
for pedestrian and bicycle lane from U.S.
improvements as future 101/Alexander to Mc-
projects. Cullough, and from Mc-
Cullough to Hawk Hill.
East Bunker Road: Con-
struct one-way (uphill) bike
lane, requiring replacing
the Alexander Avenue un-
derpass.
Alexander Avenue: Same
as Alternative 1.
Class 3 Bike |All roads except the Barry- |Designate the following Designate following roads |The only major Class 3 bike
Routes Baker tunnel and Danes roads as Class 3 routes: as Class 3 routes: Con- routes would be Conzel-

man west of Hawk Hill to
Field Road intersection,
and Old Bunker Road to
the Marine Mammal Cen-
ter.

PEDESTRIAN / HIKING TRAILS

hostel from Golden Gate
Bridge must ascend many
steep hills and take a
roundabout, poorly marked
route.

lel to Conzelman Road
between current crossing
on Conzelman Road and
Lower Fisherman'’s parking
area, then follow Field
Road to connect with Bat-
tery Alexander to Rodeo
Beach trail. Close and
revegetate some sections
of existing trail.

nection from Battery Alex-
ander to Rodeo Beach.

Concept Facilitate pedestrian cross- |Improve existing trail sys- Improve existing trail sys- |Improve and expand trail
ings in Fort Baker. Per tem with some rerouting. tem. system.
ROD this is common to all
alternatives.

Julian Road Julian Road is in poor con- |Rehabilitate Julian Road for |Same as Alternative 3. Same as Alternative 3.
dition with an eroded sur- | improved mountain
face and narrowed by bike/pedestrian use.
overhanging brush.

Coastal Trail |Hikers traveling to youth Reroute Coastal Trail paral- |Stabilize Coastal Trail con- |Reroute Coastal Trail at

Slacker Hill, between rifle
range and riding stables,
provide direct connector to
riding stables; re-
move/restore trail between
Conzelman Road and rifle
range; reconnect to exist-
ing trail at riding stables.
Close and revegetate
some sections of existing
trail.

San Francisco
Bay Trail

Extend trail north along
East Road shoulder (per
Fort Baker Plan).

Widen East Road to provide
wider paved shoulders for
biking to the extent possi-

Extend trail northward along
East Road shoulder.

Widen East Road to provide
bike lanes and extend Bay
Trail along East Road from
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Table 2-1. Summary of Alternative Actions

PLAN
ELEMENT

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)
ble and extend hiking trail
along East Road shoulder
from current southern con-
nection to Alexander Ave-

nue.

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)
current southern connec-

tion to Alexander Ave-
nue/East Road intersec-
tion.

undated by standing water
during most of year.

Trail and harden surface to
extend multi-use designa-
tion. Harden surface (per-
meable but not paved)
from existing multi-use
location to a new proposed
bridge at Capehart hous-
ing and McCullough Road
to accommodate bicycle
use. Add new bridge at
Rodeo Valley trailhead at
Smith Road parking. Add
signage for safety. Realign
trail west of rifle range to
improve drainage and al-
low restoration of riparian
community.

Trail.

Marine Mam- |Current access road lacks |Provide pedestrian access |Same as Alternative 3. Same as Alternative 3.

mal Center sidewalks and requires from Access Road to Ro-

Access Road | pedestrians and school deo Beach via either Old

and Old Bun- | groups to walk in roadway. | Bunker or through Fort

ker Road Cronkhite.

Rodeo Valley |Existing Rodeo Valley trail |Improve drainage on Rodeo |Improve drainage on Rodeo |Same as Alternative 2, but
Trail has segments that are in- | Valley trail east of Coastal | Valley trail east of Coastal | realign approximately 900’

of trail west of rifle range to
improve drainage and al-
low restoration of riparian
community. Add a new
proposed boardwalk/trail
bridge at Capehart hous-
ing and McCullough Road
Add new bridge at Rodeo
Valley trailhead at Smith
Road parking.

Rodeo Lagoon
Trail

Current trail has steep
segments, stairs, rough
and soft tread surfaces.

Upgrade and improve Ro-
deo Lagoon loop trail,
make portions ADA acces-
sible.

Improve Rodeo Lagoon
loop trail to reduce severe
erosion.

Upgrade Rodeo Lagoon
loop trail to ADA grade
standards but not hard-
surfaced.

Slacker Road/
trail

Lower 1,200’ is steep, with
up to 25% grades and se-
vere ongoing erosion; up-
per portions not used. Pe-
destrians, bicyclists, and
equestrians can use the
trail to the launch site
(viewpoint). The connec-
tion to the SCA trail is hik-
ing only.

Existing road to viewpoint
converted to trail for hikers
and equestrians. Reroute
portions with a more sus-
tainable alignment. Access
to two GGRO research
sites provided via a new or
improved foot trail.

Add additional cross drains
to reduce erosion, retain
research vehicle access.

Close road to all vehicles;
remove all of road by re-
grading and revegetating
upper portions including
launch pad. Construct new
foot trail (Coastal Trail) to
the west.

Golden Gate
Bridge Vista
Point Under-
pass

Existing underpass and
connections to Golden
Gate Bridge have stairs,
making route inaccessible
to users with disabilities.
Work with the Golden Gate
Bridge Highway and
Transportation District,
Marin County, Caltrans,
and other agencies as
needed to encourage fund-
ing for pedestrian and bi-
cycle improvements as
future projects.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

Other Trails

Existing trails have poor
connections, drainage and
erosion problems, and
overly steep sections. Ba-

Construct trail from Battery
Alexander parking to Ro-
deo Beach (remove social
trail).

Same as Alternative 1.

Construct trail from Battery
Alexander to Rodeo Beach
(remove social trail; same
as Alternative 3).

FINAL ENVIRONMENTAL IMPACT STATEMENT
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CHAPTER 2. ALTERNATIVES, INCLUDING THE PREFERRED ALTERNATIVE

PLAN
ELEMENT

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)

sic maintenance of trails

would continue.

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

Remove and revegetate
duplicate trail segments in
vicinity of rifle range, sta-
bles, and Fort Barry.

Convert Dubois Road (trail)
to a pedestrian/bicycle trail
between Julian Road and
McCullough Road. Both
pedestrians and bicyclists
would use McCullough
Road between Rodeo Val-
ley trail and Dubois Road. .

Permit cyclists on Rodeo
Valley Connector Trail, an
existing trail between Con-
zelman Road north to Bun-
ker Road. This multi-use
trail would allow use by
pedestrians, equestrians,
and bicyclists.

Provide sidewalks with curb
cut ramps at Bunker Road
intersections in the Cape-
hart housing area.

Construct trail from Battery
Alexander parking along
Field Road by the YMCA to
the Point Bonita trailhead.

Construct new Rodeo Valley
trailhead and bicycle/
equestrian/pedestrian
bridge over Rodeo Creek at
Smith Road.

Construct bicycle / pedes-
trian tunnel parallel to Bun-
ker Road under Alexander
Avenue, parallel to roadway
tunnel on Bunker Road,
and a pedestrian/ bike path
partly on the existing utility
road between Fort Baker
and the Barry-Baker tunnel.

Construct sidewalk along
north side of Danes Drive.

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)
Construct new Coastal Trail
from SCA trail to McCul-

lough Road.

Convert Dubois Road to a
trail between Julian Road
and McCullough Road,
extend trail through the
Capehart housing area to
connect to Rodeo Valley
trail via a new proposed
bridge over Rodeo Creek
(same as Alternative 3).

Provide sidewalks with curb
cut ramps at Bunker Road
intersections in Capehart
housing area (same as
Alternative 3).

Construct trail west of
YMCA between Battery
Alexander parking and
Point Bonita trailhead.

Construct new Rodeo Val-
ley trailhead and bicy-
cle/pedestrian/equestrian
bridge over Rodeo Creek
at Smith Road.

Modify Rodeo Lagoon
bridge on Bunker Road to
accommodate pedestrians.

Construct pedestrian/bike
path along Bunker Road
from Danes Drive to Fort
Baker.

Construct sidewalk along
north side of Danes Drive
(same as Alternative 3).

TRANSIT SERVICES

Center Shuttle

Sausalito and other points

Concept (per |Pursue the provision of di- |Modify existing services to |Maodify existing services to (Modify existing services to
Fort Baker rect transit service to Fort provide additional service | provide additional transit provide additional service
Plan ROD) Baker by continuing consul-| to the Marin Headlands service to the Marin Head- | to the Marin Headlands

tation with Golden Gate and Fort Baker. lands on weekends. and Fort Baker.

Transit, the Marin County  [Provide shuttle system Provide no parkwide shuttle |Provide shuttle system

Transit District, the San within park. system. within park and inter-

Francisco Municipal Transit change with regional tran-

System, or another service sit.

provider to determine the

feasibility and cost of such

service. Also coordinate

with public transit officials

and tour companies to de-

termine where buses can

be accommodated given

the geometry of roads in

Fort Baker.
Fort Baker Provide shuttle (funded by [Same as Alternative 1. Same as Alternative 1. Same as Alternative 1.
Conference the conference center) to
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Table 2-1. Summary of Alternative Actions

PLAN
ELEMENT

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)

or Other Ser-
vice Providers

through the Marin Head-
lands on Sundays only,
with a 60-minute fre-
quency. Encourage ex-
panded service.

vice along the existing
route; encourage adding
Saturday service and ex-
panding existing Sunday
service (30-minute fre-
guency both days).

cept encourage adding
Saturday service at the
same level as existing
Sunday service (60-minute
frequency).

(per Fort Baker| in vicinity (days of opera-
Plan ROD) tion and frequency to be
determined); accommo-
date bicycles.
MUNI Service |Continue MUNI 76 service [Continue and improve ser- |Same as Alternative 1 ex- |Same as Alternative 3.

GGT Service
or Other Ser-
vice Providers

GGT Service: Continue
local service on Alexander
Avenue (poorly marked
and nearly inaccessible
stops), seven days per
week, 60-minute fre-
quency.

GGT 70/80: Continue ser-
vice on U.S. 101 with
stops at Spencer Avenue.

Encourage expanded ser-
vice.

GGT Service or Other Ser-

GGT Service or Other Ser-

GGT 10: Same as Alterna-

vice Provider: Encourage
offering direct service to
main post area of Fort
Baker (60-minute fre-
quency daily).

GGT 70/80: Same as Alter-
native 1.

vice Provider: Encourage
local service (60- minute
frequency) on Alexander
Avenue, including service
to transit transfer/interface
at the U.S. 101/Alexander
Avenue interchange.

GGT 70/80: Same as Alter-
native 1.

tive 3.
GGT 70/80: Same as Alter-
native 1.

face

to identify southbound
transit interface and im-
plement MUNI / GGT /
internal shuttle and transit
transfer / interface location
at U.S. 101 / Alexander
Avenue northbound inter-
change.

Other Shuttle |None. Start new shuttle service to [None. Same as Alternative 3 plus
Service provide mobility between provide additional access
Fort Baker and the Marin with connections to the
Headlands, with 60-minute north at the Manzanita
service frequency, seven transit center in Sausalito
days a week. (six trips/day) and to the
south at the Golden Gate
Bridge toll plaza (seven
trips/day).
Transfer Inter- [None. Work with service providers |Same as Alternative 3. Same as Alternative 3.

Transit Stop
Amenities

Transit stops very poorly
marked, with no amenities.

Improve transit stops
(benches, shelters, and
signage) where needed.

Same as Alternative 3, but
no shelters.

Same as Alternative 3.

Bus Turn-
arounds

No space for buses to turn
around south or west of
Battery Alexander parking
area.

Add bus turnaround to end
of Field Road at Point Bo-
nita trailhead; extend
MUNI route to turnaround.

Same as Alternative 1.

Add bus turnaround to Bird
Island Overlook. Extend
MUNI route to turnaround.

Transit / Ferry

No current transit / ferry

Provide internal shuttle and

Same as Alternative 1.

Same as Alternative 3.

als.

vice through charges for
selected parking areas.

vice by means other than
parking charges.

Interchange interchange. interchange with a new
ferry service in Fort Baker
if the new ferry service
becomes a reality.
Funding No specific funding propos- |Fund increased transit ser- |Fund increased transit ser- |Same as Alternative 3.
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ALTERNATIVE 1
NO ACTION

PLAN
ELEMENT

(Also included in Alterna-
tives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)

Public Out- Alternative modes of travel |Encourage public to use Same as Alternative 3. Same as Alternative 3.
reach Efforts promoted by providing re- | non-automobile modes of
duced or free fares or travel when planning trips
other incentives to use to the Headlands and Fort
transit or shuttle connec- Baker through websites,
tions. Implementation of a | brochures, signage, etc.
ridesharing program.
Concept Require that all large events |Implement access modifica-|Same as Alternative 3. Same as Alternative 3.
secure a park permit as tions for all modes during
part of the approval pro- special events or at pre-
cess. (Access modifica- determined days to offer
tions specified in Fort an alternative visitor ex-
Baker Plan ROD.) perience.
Fort Baker TDM plan for Fort Baker Same as Alternative 1. Same as Alternative 1. Same as Alternative 1.
Plan ROD conference center and all
Fort Baker tenants.
Roads and Special Events at Fort Special Events at Fort Special Events at Fort Special Events at Fort
Parking Baker: Overflow parking Baker: Same as Alterna- Baker: Same as Alterna- Baker: Same as Alterna-
provided on East Road. tive 1. tive 1. tive 1.
Lower Conzelman Road |Special Events in Marin Special Events in Marin Special Events in Marin
opened for one-way west- | Headlands: Implement Headlands: Same as Al- Headlands: Same as Al-
bound (outbound) traffic if | parking controls on se- ternative 3. ternative 3.
feasible. lected roads, close se- Car-Free Days: None. Car-Free Days: Same as
lected roads or road seg- Alternative 3.
ments (use permit would
define roads and parking
areas).
Car-Free Days: Close se-
lected roads or road seg-
ments on a limited trial
basis (no more than seven
days/year). Work with af-
fected stakeholders, in-
cluding park user group
representatives, residents,
and park partners, to refine
the details of the car-free
area and operation to be
tested.
Bicycles and |No special event measures |Special Events: Implement |Special Events: Same as  |Special Events: Same as
Pedestrians for bicycles and pedestri- | controls; close road and Alternative 3. Alternative 3.
ans. trail segments. Car-Free Days: None. Car-Free Days: Same as
Car-Free Days: Implement Alternative 3.
controls and close road
and trails segments. Pro-
vide exclusive access for
bicycles and pedestrians
to road segments normally
open to vehicular traffic.
Transit and No special event measures |Special Events: Increase Special Events: Same as  |Special Events: Same as
Shuttles using transit or shuttles. transit/shuttle service as Alternative 3. Alternative 2.
needed (provider to be Car-Free Days: None. Car-Free Days: Same as
determined). Alternative 3.
Car-Free Days: Increase
transit/shuttle service.
Close roadways to vehicu-
lar traffic except transit
(level of service and pro-
vider to be determined).
Permits Special event host required |Same as Alternative 1. Same as Alternative 1. Same as Alternative 1.
to complete special use
permit and submit parking
and transportation access/
management plan.
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Table 2-1. Summary of Alternative Actions

PLAN
ELEMENT

Concept for
Natural Re-
sources

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)

Continue existing condi-
tions.

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

Restore or modify natural
resources.

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

NATURAL AND CULTURAL RESOURCE PROTECTION

Same as Alternative 3.

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)

Same as Alternative 3.

Rodeo Beach

West half of current parking
area is unpaved and par-
tially located in seasonal
creek channel. Pedestri-
ans’ shortcut down slope
to the beach.

Remove, restore unpaved
parking and revegetate to
restore wet meadow. Re-
move drainage ditches,
gullies, and culverts. Re-
move 300 feet of existing
ranch road. Construct a
road crossing at Mitchell
Road with bridge or bot-
tomless culvert to allow
movement of water, sedi-
ments, and wildlife be-
tween the beach and the
restored wetland complex.
Restoration would be con-
sistent with the CLR.

Install fence along south
edge of Mitchell Road to
limit pedestrian shortcut-
ting down slope to beach;
install stairway for safe,

non-eroding beach access.

Reduce size of unpaved
portion and provide ripar-
ian stream buffer at beach
parking lot.

Install fence along south
edge of Mitchell Road to
limit pedestrian shortcut-
ting down slope to beach;
install stairway for safe,
non-eroding beach access.

Same as Alternative 3.

Rodeo Lagoon

Portions of upper and lower
Rodeo Lagoon are cov-
ered with large areas of fill
dirt.

Excavate excess fill at two

sites along Rodeo Lagoon.

Same as Alternative 1.

Same as Alternative 3.

Smith Road

An area with potential for fill
removal and restoration of
wetland and riparian com-
munities.

Realign Smith Road closer
to Bunker Road for partial
restoration of wetland and
riparian communities.

Remove Smith Road and
restore wetland and ripar-
ian communities.

Same as Alternative 3.

Rifle Range/
Bunker Road
Bypass

The rifle range is used as
informal trailhead parking
area; the paved Bunker
Road bypass is open to
unrestricted public vehicle
traffic.

Close the rifle range and
the Bunker Road bypass
to unrestricted motor vehi-
cle use; restore grass
cover on the rifle range;
remove trail bridge over
Rodeo Creek.

Continue use of the rifle
range as a trailhead park-
ing area; allow use of the
Bunker Road bypass to
continue.

Close the rifle range and
the Bunker Road bypass
to all motor vehicle use;
restore grass cover on the
rifle range; remove trail
bridge over Rodeo Creek;
remove pavement; daylight
culverts on bypass road.

NPS Marin
District Roads
and Trails
Maintenance
Yard

Current NPS maintenance
yard is unpaved and
source of eroded soil and
sediments.

Reduce yard area and
revegetate or possibly use
for replacement parking
when unpaved Rodeo
Beach parking lot is re-
moved and revegetated;
regrade area to be less
steep; move all vehicle
parking to paved, erosion-
resistant areas; build new
garage; install vegetated
drainage swales; revege-
tate remainder of former
yard.

Same as Alternative 3,
except would not be used
for infill parking.

Same as Alternative 3.

Conzelman
Road Erosion
Gullies

Roadside drainage prior to
1997 was directed over
steep soil slopes, causing
three large gullies to form
below Conzelman Road.
Gullies have been stabi-
lized and are no longer
eroding; but large scars on
hillside remain.

Refill previously eroded
gullies with soil from other
project sites within the
headlands. Revegetate
slope after refilling. If nec-
essary, obtain soil from
alluvial deposits below
gullies.

Same as Alternative 1.

Same as Alternative 3.

FINAL ENVIRONMENTAL IMPACT STATEMENT
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PLAN
ELEMENT
Road Shoul-
ders

ALTERNATIVE 1
NO ACTION

(Also included in Alterna-
tives 2—4)
Most steep road shoulders
(greater than 3%—4%

grades) have severe ongo-

ing soil erosion; eroded
soil is deposited in creeks
and Rodeo Lagoon.

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)
Undertake comprehensive
erosion control treatment
of unpaved shoulders and
ditches on steep segments
of road (i.e., >3%—4%
grades).

ALTERNATIVE 2
BASIC MULTI-MODAL
ACCESS
(Minimum Change)

Undertake limited erosion
control treatment of un-
paved shoulders and
ditches on steep segments
of road (i.e., >3%—4%
grades).

ALTERNATIVE 4
MAXIMUM MULTI-MODAL
ACCESS
(More Significant Change)
Pave most shoulders and

ditches.

Concept for
Cultural Re-
sources

Continue existing condi-
tions.

Restore specific cultural
resources.

Same as Alternative 3.

Same as Alternative 3.

Battery Men-
dell

Mendell Road and Bird
Island Overlook are lo-
cated on the site of former
WWII anti-aircraft gun em-
placement.

Close Mendell Road to
traffic at Point Bonita
trailhead and allow for fu-
ture restoration of historic
gun emplacements and
historic setting on north
side of Battery Mendell.

Close Mendell Road to
traffic at Battery Mendell,
remove modern paving to
Bird Island Overlook, and
allow for future restoration
of historic gun emplace-
ments.

No restoration.

Rifle Range

Currently open to vehicle
traffic and used as parking
area.

Close rifle range to all mo-
tor vehicle use; restore
grass cover.

Delineate parking area on
rifle range with barriers
(e.g., logs) to limit impacts.

Same as Alternative 3.

211 SUMMARY OF IMPACTS AND

MITIGATION

Table 2-2 summarizes the impacts of each alterna-

tive after mitigation measures have been taken.
The mitigation measures identified in this table
include the applicable mitigation identification
symbol (e.g., GEO-1), a short statement (e.g., ge-
ologist consultation at Battery Spencer), and the

mitigation measures is provided in Chapter 4, “En-

vironmental Consequences” under each impact
topic.

applicable alternatives. A complete description of

TABLE 2-2. SUMMARY OF IMPACTS AND MITIGATION

NoTE: Impact level after mitigation. Bold denotes a significant adverse impact.

Under Alternative 1, “no impacts” generally means
that there would be no additional impact. How-
ever, in many cases existing situations are causing
ongoing impacts, which would continue if no ac-
tion was taken.

A » A A R A A » A A

O A O A D BA ODAL A

RESOUR Also ded ODAL A ODAL A ore Sig a
OP Alternative oderate ange ange ange gatio ea e
PA O RA PORTATIO
Transit
Transit Market |No impacts. Marin Headlands: Marin Headlands: |Marin Headlands: None required (all alter-
Opportunity: Long-term, mod- Long-term, mod- | Long-term, mod- natives).
Change in the erate, beneficial. erate, beneficial. | erate to major,
size of the current Fort Baker: Long- Fort Baker: No beneficial.
transit market term, major, bene- impacts. Fort Baker: Long-
ficial. term, major, bene-
ficial.

Transit Service |[No impacts. Marin Headlands and |Marin Headlands: |Marin Headlands None required (all alter-

Quality: Change
in transit services
levels, intermodal
connections, and
accessibility

Fort Baker: Long-
term, moderate,
beneficial.
Short-term, minor,
adverse during con-
struction.

Long-term, minor
to moderate,
beneficial.
Short-term, minor,
adverse (during
construction).
Fort Baker: Long-
term, negligible,

and Fort Baker:
Long-term, major,
beneficial.
Short-term, minor,
adverse during
construction.

natives).
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Table 2-2. Summary of Impacts and MITIGATION

ALTERNATIVE 1
NO ACTION
(Also included in
Alternatives 2—4)

RESOURCE
TOPIC

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

ALTERNATIVE 2
BASIC MULTI-
MODAL ACCESS
(Minimum Change)

beneficial.
Short-term, minor,
adverse during
construction.

ALTERNATIVE 4
MAXIMUM MULTI-
MODAL ACCESS
(More Significant
Change)

Mitigation Measures

Changes in LOS
Categories (only
at specific inter-
sections and
roadways)

McCullough Road

McCullough Road

McCullough Road

Intersection: Long-
term, minor, bene-
ficial.

All other analyzed

Intersection: Long-

Alexander Avenue

Intersection:
Long-term, minor, | term, minor, bene-
beneficial. ficial.

Bunker Road/Danes

intersections and

/ Danes Drive In-

Drive Intersection:

roadways: Long-
term, negligible,
beneficial. Short-
term, minor to mod-
erate, adverse dur-
ing construction.

tersection: Long-
term, minor, ad-
verse to minor,
beneficial.

All other analyzed

Long-term, minor,
beneficial.
Alexander Avenue /
Danes Drive Inter-
section: Long-term,

intersections and
roadways: Long-
term, negligible,
beneficial at all
other analyzed

intersections and

negligible, adverse
to minor, beneficial
All other analyzed
intersections and
roadways: Long-

term, negligible,

Transit Capac- |No impacts. Marin Headlands: Marin Headlands: |Marin Headlands: None required (all alter-
ity: Change in Long-term, minor, Long-term, major, | Long-term, major, | natives).
available transit beneficial. beneficial. beneficial.
capacity Fort Baker: Long- Fort Baker: No Fort Baker: Long-
term, major, benefi- | impacts. term, major, bene-
cial. ficial.
Reduction in Automobile Trips
Change in num- [No impacts. Long-term, minor, No impacts. Long-term, minor,  |None required (all alter-
ber of autos trav- beneficial. beneficial. natives).
eling to Marin
Headlands or Fort
Baker
Change in num- [No impacts. Long-term, minor, No impacts. Long-term, minor,  [None required (all alter-
ber of autos trav- beneficial. beneficial. natives).
eling within Marin
Headlands or Fort
Baker
Traffic Volume
Change in daily [No impacts Long-term, negligible, [McCullough Road |Long-term, negli- None required (all alter-
traffic volumes beneficial. (between Conzel- | gible, adverse. natives).
Short-term, negligible | man and Bunker |Short-term, minor to
to minor, adverse Roads): Long- moderate, adverse
during construction. | term, major, ad- during construction.
verse due to one-
way traffic.
Conzelman Road:
Long-term, minor,
adverse.
Danes Drive and
Bunker Road
(from Alexander
Avenue to McCul-
lough): Long-term,
minor, beneficial.
Throughout re-
maining study
area: Long-term,
negligible. Short-
term, minor to
moderate, ad-
verse during con-
struction.
Level of Service: |No impacts. Conzelman Road / Conzelman Road / |Conzelman Road/ [None required (all alter-

natives).

FINAL ENVIRONMENTAL IMPACT STATEMENT
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RESOURCE
TOPIC

ALTERNATIVE 1

NO ACTION
(Also included in
Alternatives 2—4)

ALTERNATIVE 3

ENHANCED MULTI-

MODAL ACCESS

(Moderate Change) |(Minimum Change)

ALTERNATIVE 2
BASIC MULTI-
MODAL ACCESS

roadways.

Short-term, minor
to moderate, ad-
verse during con-
struction.

ALTERNATIVE 4
MAXIMUM MULTI-
MODAL ACCESS
(More Significant
Change)
adverse. Short-
term, minor to
moderate, adverse
during construction.

Mitigation Measures

Vehicular Safety

zation: Change in
parking demand
and supply during
peak visitation
periods

adverse.

Short-term, minor,
adverse during con-
struction.

adverse.

adverse.
Short-term, minor,

adverse during

construction.

Effects to safe No impacts. Long-term, major, Long-term, moder- |Long-term, major, |SAF-1: Traffic monitoring

movement and beneficial. ate, beneficial. beneficial. (Alts. 2, 4).

travel speed SAF-2: Visual barrier (Alt.
3).

Parking

Supply and Utili- [No impacts. Long-term, minor, Long-term, minor, |Long-term, minor, |None required (all alter-

natives).

Nonmotorized Access and Use

Bicycle Access:
Effects to ease
and convenience

Long-term, minor,
beneficial.

Long-term, major,
beneficial.
Short-term, minor,

Long-term, minor,
beneficial.

Long-term, major,
beneficial.
Short-term, minor,

None required (all alter-
natives).

maneuverability

of access adverse during con- adverse during

struction. construction.
Bicycle Safety: |Long-term, minor, |Long-term, major, Long-term, minor, |Long-term, major, |None required (all alter-
Effects to safe beneficial. beneficial. beneficial. beneficial. natives).

Pedestrian Ac-
cess: Effects to
ease and conven-
ience of access

Long-term, minor,
beneficial.

Long-term, major,
beneficial.

Short-term, minor,
adverse during con-
struction.

Long-term, minor,
beneficial.

Long-term, moder-
ate, beneficial.
Short-term, minor,
adverse during
construction.

None required (all alter-
natives).

Pedestrian Safe-

Long-term, minor,

Long-term, major,

Long-term, minor,

Long-term, moder-

None required (all alter-

Short-term, minor,
adverse (due to
one-way circula-
tion concept).

ty: Change in beneficial. beneficial. beneficial. ate, beneficial. natives).
vehicle/bicycle

conflicts

Wayfinding

Effects to ease No impacts. Long-term, minor, Long-term, minor, |Long-term, minor, [None required (all alter-
wayfinding beneficial. beneficial. beneficial. natives).

Car-Free Days

Private Vehicle
Access: Change
in ability to drive
to destinations
and find nearby
parking

Not applicable.

Long-term, major,
adverse due to no
car access for a
maximum of seven
days per year.

Not applicable.

Long-term, major,
adverse due to no
car access for a
maximum of seven
days per year.

None required (all alter-
natives).

Access by Alter-
native Modes:
Change in ability
to access desti-
nations by alter-
native modes

Geology, Paleont

Not applicable.

ology, Soils, and Sei

Long-term, major,
beneficial.

smicity

Not applicable.

Long-term, major,
beneficial.

None required (all alter-
natives).

IMPACTS ON NATURAL RESOURCES

Geologic and
Paleontological

No impacts.

Long-term, moder-
ate, adverse due to

Long-term, negli-
gible, adverse.

Long-term, moder-
ate, adverse due

GEO-1: Geologist consul-
tation at Battery Spen-

Resources alterations to exist- to alterations to cer (Alts. 3, 4).
ing exposed rock existing exposed
cut faces and asso- rock cut faces and
ciated loss of geo- associated loss of
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RESOURCE
TOPIC

ALTERNATIVE 1
NO ACTION
(Also included in
Alternatives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

logic resources.

ALTERNATIVE 2
BASIC MULTI-
MODAL ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-
MODAL ACCESS
(More Significant
Change)
geologic re-
sources.

Mitigation Measures

Soils, Seismic-
ity, and Land-
slide Hazards:
Change in risks to
the public and
environment

Long-term, moder-
ate, adverse due to
continued soil ero-
sion on road and
trail system.

Long-term, moderate,
beneficial.

Long-term, minor,
beneficial.

Long-term, moder-
ate, beneficial.

None required (all alter-
natives).

Coastal Resources

or less, adverse.

ble or less, ad-
verse.

ble or less, ad-
verse.

Effects to coastal |No impacts. Long-term, minor, Long-term, minor, |Long-term, minor, |None required (all alter-
resources. beneficial. beneficial. beneficial. natives).

Water Resources

Groundwater No impacts. Long-term, negligible [Long-term, negligi- |Long-term, negligi- |None required (all alter-

natives).

Water Quality:
Changes to water
quality conditions.

Long-term, moder-
ate, adverse due to
ongoing erosion.

Long-term, minor to
moderate, beneficial.
Short-term, moderate
adverse during con-
struction.

Long-term, minor,
beneficial and
moderate, ad-
verse due to on-
going erosion.

Short-term, moder-
ate adverse dur-
ing construction.

Long-term, minor to
moderate, bene-
ficial.

Short-term, moder-
ate, adverse during
construction.

WQ-1: Project site man-
agement (Alts. 2, 3, 4).

WQ-2: Implement sus-
tainable trail design and
construction standards
(Alts. 2, 3, 4).

WQ-3: Implement turbid-
ity monitoring and re-
sponse plan (Alts. 2, 3,
4).

WQ-4: NPDES general
construction permit and
stormwater pollution
prevention plan (Alts. 2,
3,4).

WQ-5: Adherence to
MS4 permit (Alts. 2, 3,
4).

adverse to negligi-
ble, beneficial.

gible, adverse.

adverse to negli-
gible, beneficial.

Floodplains No impacts. Long-term, negligible, [No impacts. Long-term, negligi- |None required (all alter-
adverse. ble, adverse. natives).
Flooding No impacts. Long-term, minor, Long-term, negli- |Long-term, minor, |None required (all alter-

natives).

Biological Resources

Common Natural [No impacts. Long-term, minor, Long-term, minor, |Long-term, minor, [None required (all alter-
Communities: beneficial. beneficial. beneficial. natives).
Changes in plant Short-term, negligible |Short-term, negli- |Short-term, negligi-
community size, to minor, adverse gible to minor, ble to minor, ad-
continuity, or during construction. | adverse during verse during con-
integrity construction. struction.
Tree Removal: |[No impacts. Long-term, minor, Long-term, minor, |Long-term, minor, [None required (all alter-
Changes to num- beneficial. beneficial. beneficial. natives).
bers of native and Short-term, negligible |Short-term, negli- |Short-term, negligi-
nonnative trees to minor, adverse gible to minor, ble to minor, ad-

during construction. | adverse during verse during con-

construction. struction.

Invasive Weeds:
Establishment
and/or expansion

Long-term, negligi-
ble to minor, ad-
verse.

Long-term, moderate
beneficial.
Short-term, negligible

Long-term, moder-
ate, beneficial.
Short-term, negli-

Long-term, moder-
ate, beneficial.
Short-term, negligi-

None required (all alter-
natives).

and integrity of
habitat; connec-
tivity to adjacent

of .24 acres of wet-
land habitat plus 3
acres of wetland-

Net gain of 1.1
acres of wetland
habitat.

gain of 2.93 acres
of wetland habitat.
Short-term impacts

of exotic species to minor, adverse gible to minor, ble to minor, ad-

and ability to con- during construction. | adverse during verse during con-

tain and reverse construction. struction.

infestation

Wetlands: No impacts. Long-term, moderate, |Long-term, mod- |Long-term, moder- [WET-1: Implement Miti-
Changes to type beneficial. Net gain | erate, beneficial. | ate, beneficial. Net | gation Plan (Alts. 2, 3,

4).
WET-2: Implement
WSOF BMPs (Alts. 2, 3,
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CHAPTER 2. ALTERNATIVES, INCLUDING THE PREFERRED ALTERNATIVE

RESOURCE
TOPIC
sensitive habitats

ALTERNATIVE 1

NO ACTION
(Also included in
Alternatives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)
habitat for Rodeo
Beach parking lot.
Short-term impacts
offset with mitiga-

tion.

ALTERNATIVE 2 | MAXIMUM MULTI-

BASIC MULTI-
MODAL ACCESS
(Minimum Change)
Short-term im-
pacts offset with
mitigation.

ALTERNATIVE 4

MODAL ACCESS
(More Significant
Change)
offset with mitiga-

tion.

Mitigation Measures
4).
WET-3: Culvert Place-

ment (Alts. 2, 3, 4).
WET-4: Smith Road

Parking Lot (Alts 2, 3, 4)

Wildlife and No impacts. Long-term, minor, Long-term, minor, |Long-term, minor, |WLD-1: Conduct precon-
Aquatic Life: beneficial. beneficial. beneficial. struction bird nesting
Changes to habi- Short-term, minor, Short-term, negli- |Short-term, negli- surveys (Alts. 2, 3, 4).
tat and popula- adverse during con- | gible to minor, gible to minor, ad- |WLD-2: Amphibian man-
tions, and poten- struction. adverse during verse during con- agement requirements
tial for more/ less construction. struction. (Alts. 2, 3, 4).
disturbance

Special Status Species: Changes to habitat and populations; potential for increased/decreased disturbance

Plant Species No impacts. Long-term, minor, Long-term, minor, |Long-term, moder- |WLD-3: Special status
adverse. adverse. ate, adverse. plant requirements (Alts.
Short-term, negligible |Short-term, negli- |Short-term, negligi- | 2, 3, 4).
to minor, adverse gible to minor, ble to minor, ad-
during construction. | adverse during verse during con-
construction. struction.
Mission Blue No impacts. Long-term, major, Long-term, minor, |Long-term, major, [WLD-4: Construction
Butterfly beneficial. beneficial. beneficial. activity window (Alts. 2,
Short-term, negligible |Short-term, negli- |Short-term, negligi- | 3, 4).
to minor, adverse gible to minor, ble to minor, ad- WLD-5: Mission blue
during construction. | adverse during verse during con- butterfly management
construction. struction. requirements (Alts. 2, 3,
4).
WLD-6: Coastal Trail res-
toration (Alts. 3, 4).
Tidewater Goby [No impacts. Long-term, major, No short-or long-  |Long-term, major, [WLD-4: Construction
beneficial. term impacts. beneficial. activity window (Alts 2,
Short-term, negligible Short-term, negligi- | 3, 4).
to minor, adverse ble to minor, ad- WLD-7: Tidewater Goby
during construction. verse during con- management require-
struction. ments (Alts. 3, 4).
Central California [No impacts. Long-term, major, No short-or long-  |Long-term, major, [WLD-4: Construction
Coast Steelhead beneficial. term impacts. beneficial. activity window (Alts. 2,
Short-term, negligible Short-term, negligi- | 3, 4).
to minor, adverse ble to minor, ad- WLD-8: Steelhead man-
during construction. verse during con- | agement requirements
struction. (Alts. 3, 4).
California Red- No impacts. Long-term, major, No short-or long-  |Long-term, moder- |WLD-4: Construction ac-
legged Frog beneficial. term impacts. ate, beneficial. tivity window (Alts. 2, 3,
Short-term, negligible Short-term, negligi- | 4).
to minor, adverse ble to minor, ad- WLD-9: Red-legged frog
during construction. verse during con- management require-
struction. ments (Alts 3, 4).
California Brown |No impacts. Long-term, minor, No short-or long-  |Long-term, minor, |WLD-4: Construction
Pelican beneficial. term impacts. beneficial. activity window (Alts. 2,
Short-term, negligible Short-term, negligi- | 3, 4).
to minor, adverse ble to minor, ad- WLD-10: California
during construction. verse during con- brown pelican man-
struction. agement requirements
(Alts. 3, 4).
Western Snowy |No impacts. Long-term, minor, No short-or long-  |Long-term, minor, |WLD-4: Construction ac-
Plover beneficial. term impacts. beneficial. tivity window (Alts. 2, 3,
Short-term, negligible Short-term, minor, 4).
to minor, adverse adverse during WLD-11: Western snowy
during construction. construction. plover management re-
quirements (Alts. 3, 4).
Salt Marsh Har-  [No impacts. Long-term, negligible, [No short-or long-  [Long-term, negligi- |WLD-4: Construction
vest Mouse adverse. term impacts. ble, adverse. activity window (Alts. 2,
Short-term, negligible Short-term, negligi- | 3, 4).
to minor, adverse ble to minor, ad- WLD-12: Salt marsh har-
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Table 2-2. Summary of Impacts and MITIGATION

RESOURCE
TOPIC

ALTERNATIVE 1

NO ACTION
(Also included in
Alternatives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)
during construction.

ALTERNATIVE 2
BASIC MULTI-
MODAL ACCESS
(Minimum Change)

ALTERNATIVE 4
MAXIMUM MULTI-
MODAL ACCESS
(More Significant
Change)
verse during con-
struction.

Mitigation Measures
vest mouse manage-
ment requirements (Alts.
3, 4).

ter Historic Dis-
trict Roads and
Related Proper-
ties: Effects re-
sulting from
physical changes
to significant
characteristics of
resource or set-
ting.

adverse due to alter-
ing road widths/
alignments, rehabili-
tating road seg-
ments, reconfiguring
intersections, pro-
viding new trails,
and rehabilitating
existing trails.

Section 106 Sum-

mary: Adverse effect
on the Forts Baker,
Barry, and Cronkhite
historic district.

beneficial to mi-
nor, adverse.

Section 106 Sum-
mary: No adverse
effect on the Forts
Baker, Barry, and
Cronkhite historic
district.

Western Pond No impacts. Long-term impacts No short-or long-  |Long-term impacts |WLD-4: Construction
Turtle would be minor, ad- | term impacts. would be minor, activity window (Alts. 2,
verse. adverse. 3, 4).
Short-term, negligible Short-term, negligi- |WLD-13: Western pond
to minor, adverse ble to minor, ad- turtle management re-
during construction. verse during con- | quirements (Alts. 3, 4).
struction.
Salt Marsh Com- [No impacts. Long-term, moderate, [No short-or long-  [Long-term, moder- |WLD-4: Construction
mon Yellowthroat beneficial. term impacts. ate, beneficial. activity window (Alts. 2,
Short-term, negligible Short-term, negligi- | 3, 4).
to minor, adverse ble to minor, ad-
during construction. verse during con-
struction.
Allen’s Humming- |No impacts. Long-term, moderate, [No short-or long-  [Long-term, moder- |WLD-4: Construction
bird beneficial. term impacts. ate, beneficial. activity window (Alts. 2,
Short-term, negligible Short-term, negligi- | 3, 4).
to minor, adverse ble to minor, ad-
during construction. verse during con-
struction.
Bats No impacts. Long-term, moderate, [Long-term, moder- [Long-term, moder- |WLD-4: Construction
adverse due to po- | ate, adverse due | ate, adverse due to | activity window (Alts. 2,
tential loss of roost- | to potential loss of | potential loss of 3, 4).
ing habitat. roosting habitat. roosting habitat. WLD-14: Tree removal
Short-term, negligible |Short-term, negli- |Short-term, negligi- | habitat assessment
to minor, adverse gible to minor, ble to minor, ad- (Alts. 2, 3, 4).
during construction. | adverse during verse during con-
construction. struction.
Air Quality
Local Air Quality |No impacts. Long-term, negligible |Long-term, negligi- |Long-term, negligi- [AQ-1: Dust control (all
Effects to minor, beneficial. | ble to minor, ben- | ble to minor, bene- | alternatives).
Short-term, minor to | eficial. ficial.
moderate, adverse [Short-term, negligi- [Short-term, minor to
during construction. | ble to moderate, moderate, adverse
adverse during during construction.
construction.
Regional Air No impacts. No impacts. Long-term, negligi- |Long-term, negligi- |None required (all alter-
Quality Effects ble, adverse. ble, beneficial. natives).
IMPACTS ON CULTURAL RESOURCES
National Regis- |No impacts. Long-term, moderate, [Long-term, minor, [Long-term, major, |Cultural landscape man-

adverse due to al-
tering road
widths/alignments,
rehabilitating roads,
reconfiguring inter-
sections, providing
new trails and re-
habilitating existing
trails.

Section 106 Sum-
mary: Adverse ef-
fect on the Forts
Baker, Barry, and
Cronkhite historic
district.

agement requirements:

*CR-1: Conzelman Road
(Alts. 3, 4).

*CR-2: Conzelman Road
/ McCullough Road in-
tersection (Alts. 3, 4).

*CR-3: Western Conzel-
man Road (Alts. 3, 4).

*CR-4: Bunker Road and
rifle range (Alts. 3, 4).

*CR-5: Bunker Road /
Old Bunker Road /
Mitchell Road inter-
section (Alts. 2, 3, 4).

*CR-6: McCullough Road
(Alts. 2, 3, 4).

*CR-7: Field Road / Men-
dell Road (Alts. 3, 4).

*CR-8: East Road (Alts.
2,3, 4).

*CR-9: Dubois Road
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RESOURCE
TOPIC

ALTERNATIVE 1
NO ACTION
(Also included in
Alternatives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

ALTERNATIVE 2 | MAXIMUM MULTI-

BASIC MULTI-
MODAL ACCESS
(Minimum Change)

ALTERNATIVE 4

MODAL ACCESS
(More Significant
Change)

Mitigation Measures
(trail) (Alts. 3, 4).

*CR-10: Julian Road
(Alts. 3, 4).

*CR-11: Mitchell Road /
Fort Cronkhite (Alts. 3,
4).

*CR-12: Fort Barry Can-
tonment (Alts. 3, 4).

*CR-13: Trails (Alt. 3).

*CR-14: Bunker Road
and rifle range (Alt. 2).

*CR-15: Roads and
Trails Maintenance Yard
(Alts. 2, 3, 4).

Additional Cultural Resource Impacts

*Polygon 23 —  [No impacts. Long-term, negligible, [Long-term, negligi- |Long-term, negligi- |CR-16: Cultural land-
Southwest of adverse. ble, adverse. ble, adverse. scape management re-
Battery 129 quirements (Alts. 2, 3,

4).

*Polygon 24 —  [No impacts. Long-term, negligible, [Long-term, negligi- |Long-term, negligi- |CR-17: Cultural land-
Slopes below adverse. ble, adverse. ble, adverse. scape management re-
Conzelman quirements (Alts. 2, 3,
Road Southeast 4).
of Hawk Hill

*Polygon 26 —  [No impacts. Long-term, minor to  [Long-term, minor |Long-term, minor to |CR-18: Cultural land-
Kirby Cove Bowl moderate beneficial. | to moderate bene-| moderate benefi- scape management re-
below Conzel- ficial. cial. quirements (Alts. 2, 3,
man Road 4).

*Polygon 27 —  [No impacts. Long-term, negligible, |Long-term, negligi- |Long-term, negligi- [CR-19: Cultural land-
Top of Battery adverse. ble, adverse. ble, adverse. scape management re-
129 / Hawk Hill quirements (Alts. 2, 3,

4).

*Polygon 28a — |No impacts. Long-term, negligible, [Long-term, negligi- |Long-term, negligi- |CR-20: Cultural land-
Lower Conzel- adverse. ble, adverse. ble, adverse. scape management re-
man Road be- quirements (Alts. 2, 3,
tween Battery 4).

Spencer and
U.S. 101

*Polygon 31 —  [No impacts. Long-term, negligible, [Long-term, negligi- |Long-term, negligi- |CR-21: Cultural land-
Below West adverse. ble, adverse. ble, adverse. scape management re-
Conzelman quirements (Alts. 2, 3,
Road, Upper to 4).

Lower Fisher-
man’s Trail-
heads

*Polygon 36 —  [No impacts. Long-term, negligible, [Long-term, negligi- |Long-term, negligi- |CR-22: Cultural land-
Fort Barry Euca- adverse. ble, adverse. ble, adverse. scape management re-
lyptus Grove quirements (Alts. 2, 3,
(north of Battery 4).

Rathbone—
Mclindoe)

*Polygon 37 — No impacts. Long-term, negligible, [Long-term, negligi- |Long-term, negligi- |CR-23: Cultural land-
Fort Barry Scat- adverse. ble, adverse. ble, adverse. scape management re-
tered Pines quirements (Alts. 2, 3,
(North of #36) 4).

*Site 2 — Vicinity [No impacts. Long-term, negligible, |No impacts. Long-term, negligi- |CR-24: Cultural land-
of T-1111 and adverse. ble, adverse. scape management re-
Edge of Rodeo quirements (Alts. 3, 4).
Lagoon

*Site 7 — New No impacts. Long-term, negligible, [No impacts. No impacts. CR-25: Cultural land-

Bike Path and
Underpass be-
neath Alexander

adverse.

scape management re-
quirements (Alt. 3).
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Table 2-2. Summary of Impacts and MITIGATION

RESOURCE
TOPIC
Avenue, above
Fort Baker Can-

ALTERNATIVE 1
NO ACTION
(Also included in
Alternatives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS

(Moderate Change) |(Minimum Change)

ALTERNATIVE 2
BASIC MULTI-
MODAL ACCESS

ALTERNATIVE 4
MAXIMUM MULTI-
MODAL ACCESS
(More Significant
Change)

Mitigation Measures

tonment

*Site 8 — Gully  [No impacts. Long-term, minor, No impacts. Long-term, minor, |CR-26: Cultural land-
Refilling and adverse. adverse. scape management re-
Revegetation quirements (Alts. 3, 4).
below Conzel-
man Road

Visual and Aesthetic Resources

IMPACTS ON VISITOR USE AND EXPERIENCE

Battery Spencer |No impacts. Long-term, negligible, [Long-term, negligi- |Long-term, moder- |None required (all alter-
adverse. ble, adverse. ate, adverse due to | natives).
Short-term, minor, Short-term, minor, | road widening, hill
adverse during con- | adverse during cut, and paving.
struction. construction. Short-term, minor,
adverse during
construction.
Hawk Hill No impacts. Long-term, moderate, [Long-term, minor, [Long-term, moder- |None required (all alter-
adverse due to con- | beneficial. ate, adverse due to | natives).
struction of fill- Short-term, minor, | construction of fill-
retaining wall. adverse during retaining wall.
Short-term, minor, construction. Short-term, minor,
adverse during con- adverse during
struction. construction.
Fort Cronkhite |No impacts. Long-term, moderate, |Long-term, minor, |Long-term, minor, [None required (all alter-
beneficial. beneficial. beneficial. natives).
Short-term, minor, Short-term, minor, |Short-term, minor,
adverse during con- | adverse during adverse during
struction. construction. construction.
Other Visual No impacts. Long-term, minor, Long-term, minor, |Long-term, moder- |None required (all alter-
Resource beneficial. beneficial. ate, beneficial. natives).
Changes Short-term, minor, Short-term, minor, |Short-term, minor,

adverse during con-
struction.

adverse during
construction.

adverse during
construction.

Recreation and Vi

isitor Enjoyment

Access to Park [No impacts. Car-Free Days: Long- |Long-term, minor, |Car-Free Days: None required (all alter-
Partner Activi- term, moderate, ad- | beneficial. Long-term, moder- | natives).
ties verse due to re- Short-term, negli- | ate, adverse due to
stricted auto access. | gible to minor, restricted auto ac-
All Other Times: adverse during cess.
Long-term, minor, construction. All Other Times:
beneficial. Long-term, minor,
Short-term, negligible beneficial.
to minor, adverse Short-term, negligi-
during construction. ble to minor, ad-
verse during con-
struction.
Variety of Park [No impacts. Car-Free Days: Long- |Long-term, negli- |Car-Free Days: None required (all alter-
Experiences term, moderate, gible, beneficial. Long-term, major, | natives).
beneficial. Short-term, negli- | beneficial.
All Other Times: gible to minor, All Other Times:
Long-term, moder- adverse during Long-term, minor,
ate, beneficial. construction. beneficial.
Short-term, negligible Short-term, negligi-
to minor, adverse ble, adverse during
during construction. construction.
Scenic Viewing [No impacts. Bird Island Overlook |Battery Spencer, |Battery Spencer and [None required (all alter-

and Battery

Spencer: Long-term,
moderate, adverse

due to access
changes.
Slacker Hill: Long-

Hawk Hill, and

Slacker Hill: Long-

Bird Island Over-
look: Long-term,
moderate, ad-
verse due to ac-
cess changes.

term, moderate,
adverse due to ac-
cess changes.

Other Viewing Ar-
eas: Long-term,

natives).
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RESOURCE
TOPIC

ALTERNATIVE 1
NO ACTION
(Also included in
Alternatives 2—4)

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)
term, minor, ad-

verse.
Hawk Hill: Long-term,

ALTERNATIVE 2

BASIC MULTI-
MODAL ACCESS
(Minimum Change)
Short-term, negli-
gible to minor,
adverse during

ALTERNATIVE 4

MAXIMUM MULTI-

MODAL ACCESS

(More Significant
Change)

negligible, benefi-

cial.

Car-free Days:

Mitigation Measures

ate, adverse dur-
ing construction.

minor, and benefi- construction. Long-term, moder-
cial. ate, adverse due to
Other Viewing Areas: restricted auto ac-
Long-term, negligi- cess.
ble, beneficial. Short-term, negligi-
Car-Free Days: Long- ble to minor, ad-
term, moderate, ad- verse during con-
verse due to re- struction.
stricted auto access.
Short-term, negligible
to minor, adverse
during construction.
Access to Aqua- | No impacts. Long-term, minor, No impacts. Same as alternative |None required (all alter-
tic Recreation adverse at Rodeo 3, with greater re- | natives).
Beach. duction of parking
Long-term, moderate, spaces in Fort
adverse due to re- Cronkhite.
stricted auto access
on car-free days.
Short-term, negligible
to minor adverse
during construction.
Access to Inter- |No impacts. Car-Free Days: Long- |No impacts. Car-Free Days: None required (all alter-
pretive Services term, minor, ad- Long-term, minor, | natives).
verse. adverse.
All Other Times: All Other Times:
Long-term, minor, Long-term, minor,
beneficial. beneficial.
Noise
Traffic Noise No impacts. Long-term, negligible, [Long-term, negligi- |Long-term, negligi- |None required (all alter-
Levels beneficial. ble, adverse. ble, beneficial. natives).
Non-Transpor- |No impacts. Long-term, minor, Long-term, minor, |Long-term, minor, NOI-1: Noise restrictions
tation Noise adverse. adverse. adverse. (Alts. 2, 3, 4).
Sources Short-term, moder- |Short-term, moder- |NOI-2: Employ noise-

ate, adverse during
construction.

reducing construction
practices (Alts. 2, 3, 4).

Human Health, Safety, and the Enviro

nment

Hazardous Sub-
stances/Sites:
Potential expo-
sure to contami-
nants

No impacts.

Long-term, negligible,
adverse.

Long-term, negligi-
ble, adverse.

Long-term, negligi-
ble, adverse.

CON-1: Underground
storage tank manage-
ment (Alts 2, 3, 4).

CON-2: Prepare mate-
rials management plan
(Alts. 2, 3, 4).

CON-3: Contamination
surveys (Alts. 2, 3, 4).
CON-4: Bunker Road at
rifle range contamination

testing (Alts. 2, 3, 4).

CON-5: Stables area
contamination testing
(Alts. 2, 3, 4).

CON-6: Lead-contami-
nated soils (Alts. 2, 3,
4).

CON-7: Spill prevention
plan and control plan
(Alts. 2, 3, 4).

Fire and Emer-
gency Services:
Effects on emer-
gency vehicle

Long-term, moder-
ate, adverse due to
continuing delay

caused by one-lane

Long-term, moderate,
beneficial.

Long-term, mod-
erate, adverse
due to one-way

road system at

Long-term, moder-
ate, beneficial.

PSS-1: Barry-Baker tun-
nel traffic signals (Alts.
3,4).
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RESOURCE
TOPIC

ALTERNATIVE 1

NO ACTION
(Also included in
Alternatives 2—4)

Barry-Baker tunnel.

ALTERNATIVE 3
ENHANCED MULTI-
MODAL ACCESS
(Moderate Change)

ALTERNATIVE 2
BASIC MULTI-
MODAL ACCESS
(Minimum Change)
McCullough Road
and Barry-Baker

tunnel.

ALTERNATIVE 4
MAXIMUM MULTI-
MODAL ACCESS
(More Significant
Change)

Mitigation Measures

Personal Safety:
Effects to visitor
and non-visitor
safety

See safety impacts
under “Transporta-
tion.”

Short-term, minor,
adverse during

See safety impacts
under “Transpor-
tation.”

Short-term, minor,
adverse during con-

See safety impacts
under “Transpor-
tation.”

Short-term, minor,
adverse during

See safety impacts
under “Transporta-
tion.”

Short-term, minor,
adverse during

None required (all alter-

natives).

tions: Changes
to seismic safety

natives).

construction. struction. construction. construction.
Security of Per- [No impacts. No impacts. No impacts. No impacts. None required (all alter-
sonal Property: natives).
Effects to security
of personal prop-
erty
Seismic Condi- [No impacts. No impacts. No impacts. No impacts. None required (all alter-

SOCIAL AND ECONOMIC IMPACTS

Park Visitation |No impacts. Long-term, negligible, [Long-term, negligi- |Long-term, negligi- |None required (all alter-

beneficial. ble, beneficial. ble, beneficial. natives).
Local Employ- |No impacts. Long-term, minor, Long-term, negligi- |Long-term, negligi- [None required (all alter-
ment beneficial. ble, beneficial. ble, beneficial. natives).

Short-term, minor, Short-term, minor, [Short-term, minor,

beneficial during beneficial during | beneficial during

construction. construction. construction.
Quality of Life in [No impacts. Long-term, moderate, |Long-term, negligi- |Long-term, negligi- [None required (all alter-
Local Commun- beneficial. ble to minor, ble to moderate, natives).
ities: Related to Short-term traffic beneficial. beneficial.
access to the congestion during  |Short-term traffic  |Short-term traffic
study area and construction (see congestion during | congestion during
traffic congestion “Transportation” sec-| construction (see | construction (see

tion). “Transportation” “Transportation”

section). section).

IMPACTS ON PARK OPERATIONS AND MANAGEMENT
Staff and Re- No impacts. Long-term, minor, No impacts. Long-term, minor,  |None required (all alter-
sources adverse. adverse. natives).
Annual Oper- No impacts. No impacts. No impacts. No impacts. None required (all alter-
ating Budget natives).
and Funding
Sources
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CHAPTER 3.AFFECTED ENVIRONMENT

The “Affected Environment” describes existing
conditions in the Marin Headlands and Fort Baker
and creates a baseline that can be used to under-
stand and compare the potential direct, indirect,
and cumulative effects of each alternative. Existing
conditions are described for the following topics:

» Transportation

» Natural Resources
Geology, Paleontology, Soils and Seis-
micity
Coastal Resources and Processes
Water Resources
Biological Resources
Air Quality

e Cultural Resources

» Visitor Use and Experience
Visual and Aesthetic Resources
Recreation and Visitor Enjoyment
Noise
Human Health, Safety, and the Environ-
ment

» Social and Economic Environment

» Park Operations and Management

Environmental impacts on these resources and
conditions are discussed in Chapter 4 of this
document, and they follow the same order.

3.1 TRANSPORTATION

Information on existing transportation conditions
was obtained primarily from the “Marin Headlands
and Fort Baker Existing Conditions Report” (Nel-
son\Nygaard 2000) and the “Summer 2000 and
Spring 2001 Data Collection Report” (Nel-
son\Nygaard 2001b).

3.1.1 TRANSIT

Transit service to the study area is extremely lim-
ited. On Sundays and holidays only the MUNI
Route 76 line carries passengers from downtown
San Francisco to destinations in the Marin Head-
lands. Seven days a week GGT Route 10 operates
along Alexander Avenue adjacent to Fort Baker;
Route 10 bus stops are located near the Alexander
Avenue / U.S. 101 interchange and at the inter-
section of Alexander Avenue and East Road. Nei-

ther of these stops serves popular destinations in
the Marin Headlands or Fort Baker, nor do they
provide connections to MUNI’s Sunday service to
the Marin Headlands.

MUNI Route 76

The San Francisco Municipal Transit System‘s
Sunday and holiday operation provides service
every 60 minutes from San Francisco to the Marin
Headlands between 9:30 a.m. and 5:30 p.m. Origi-
nating at the Caltrain Depot at 4th and Townsend
streets, MUNI Route 76 proceeds through the
south Market district, Polk Gulch, the Marina, to
the Golden Gate Bridge toll plaza.

North of the Golden Gate Bridge, the route exits
on Alexander Avenue adjacent to Fort Baker be-
fore crossing under U.S. 101 to serve the majority
of popular visitor destinations in the southern
Marin Headlands, including Battery Spencer, the
rifle range, the riding stables, the visitor center, the
Nike missile site, Battery Alexander, the Point
Bonita Lighthouse, and Rodeo Beach. The bus line
does not serve Fort Baker.

Bus shelters or stand-alone signs indicating bus
service are not provided within the Marin Head-
lands. Yellow stripes and directional arrows
painted on the pavement indicate the route and
stops.

Bus bike racks accommodating up to two bicycles
are provided on a first-come, first-served basis for
all MUNI Route 76 buses. Buses are usually stan-
dard 40-foot transit buses that accommodate ap-
proximately 75 passengers (including both sitting
and standing passengers).

GGT Routes 10, 70, 80

GGT Route 10 provides service to the vicinity of
Fort Baker on weekdays from 6:30 a.m. to 8:30
p.m.; service frequency is every 30 minutes during
the morning peak period and every 60 minutes for
the remainder of the day. Weekend service is pro-
vided every 60 minutes between 7:45 a.m. and
7:45 p.m.

GGT Route 10 northbound stops are located at the
Alexander Avenue exit ramp off northbound U.S.
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101 and at the Alexander Avenue / East Road in-
tersection. Southbound stops are at the Alexander
Avenue / East Road intersection and at the Alex-
ander Avenue / Danes Drive intersection. This
route does not directly serve Fort Baker or the
Marin Headlands.

Buses on GGT Route 10 are usually standard 40-
foot transit buses that accommodate up to 53 pas-
sengers. Bus bike racks accommodate up to two
bicycles and are provided on a first-come, first-
served basis.

Sausalito Area Local Land Yacht (SALLY)

From 2001 to 2004 the Sausalito Area Local Land
Yacht shuttle service provided free shuttle service
through Sausalito, with connections to Fort Baker.
One bus was operated during the peak summer
season and at other times of the year as needed.
Shuttle operations have been dormant since 2004,
and future plans for the shuttle are to be deter-
mined.

Fort Baker Conference Center Shuttle

As part of the Fort Baker Plan, the conference
center operator is required to provide or assist with
providing a shuttle between the conference center,
other sites in Fort Baker, sites in Sausalito, and
parking areas. Airport connections will also be
provided for conference center users, and the ser-
vice could include connections to other attractions
outside the study area. The operating details of the
shuttle have not been determined, but it is assumed
the service will start once the conference center is
in operation.

3.1.2 ROADWAYS AND TRAFFIC
Access to the Park

Located just north of the Golden Gate Bridge, the
Marin Headlands and Fort Baker study area spans
former military sites on both sides of U.S. 101 in

Marin County. The study area is within a reason-

able travel distance from San Francisco and most
communities in Marin County.

Access to the Marin Headlands is provided from
Alexander Avenue at two entrances. The Conzel-
man Road entrance is off Alexander Avenue just
north of the U.S. 101 south entrance ramp to the
Golden Gate Bridge. The second entrance is at the

eastern terminus of the Barry-Baker tunnel on
Danes Drive.

Access to Fort Baker is provided at two entrances
from Alexander Avenue — the Bunker Road en-
trance via Danes Drive and the East Road entrance
on the east side of the park. From downtown Sau-
salito the most direct access to Fort Baker is by
traveling south on Bridgeway Road to the East
Road entrance.

The Marin Headlands and Fort Baker are con-
nected to one another by Bunker Road, Alexander
Avenue, and Lower Conzelman Road. However,
vehicular access on Lower Conzelman Road has
been restricted as a result of construction related to
the Golden Gate Bridge seismic retrofit project, as
well as post-September 11, 2001, security con-
cerns. This road is expected to remain closed to
vehicular traffic with the exception of use as an
“overflow” route for traffic exiting Fort Baker un-
der peak conditions and during some special
events, and for service and emergency vehicles.

Main Roads in the Study Area

The main roads in the study area include the fol-
lowing:

* U.S. 101 — an eight-lane major north-south
freeway through the study area. To the
north, U.S. 101 connects Marin County and
parts of the East Bay (via the Richmond-
San Rafael Bridge) with the study area. To
the south, it provides access to San Francis-
co and other communities along the bay.

* Conzelman Road — a narrow, winding east-
west road that runs along the southern edge
of the Marin Headlands. Visitors may enter
the Marin Headlands at the Conzelman Road
/ Alexander Avenue intersection and the U.S.
101 southbound on-ramps. The road is used
extensively by bicyclists and the shoulder by
pedestrians. Conzelman Road becomes one-
way west of Hawk Hill. Lower Conzelman
Road connects the trailhead lot in the Marin
Headlands with Fort Baker, passing under
the Golden Gate Bridge. However, the road
is closed to vehicular traffic.

» Alexander Avenue — a two-lane arterial road-
way between U.S. 101 and Sausalito. Access
to Fort Baker is provided by Alexander Ave-
nue via Danes Drive (and Bunker Road) and
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East Road. Unlike all other roads in this plan
that are under the jurisdiction and control of
the National Park Service, Alexander Avenue
is under the joint jurisdiction and control of
Golden Gate National Recreation Area, Cal-
trans, and the Golden Gate Bridge Highway
and Transportation District because it is an
approach road to the Golden Gate Bridge.

» East Road — a two-lane, two-way north-
south roadway that runs between Alexander
Avenue and the Fort Baker parade ground.

* Bunker Road — a two-lane road between
Fort Cronkhite, Fort Barry, Rodeo Valley
and Fort Baker. To the north, it provides ac-
cess to the Marin Headlands through the
one-lane Barry-Baker tunnel between Fort
Baker and the Fort Barry area. Motor vehi-
cle travel through the tunnel alternates be-
tween eastbound and westbound traffic and
is controlled by traffic signals on each end
of the tunnel. Four-foot-wide, striped Class
2 bicycle lanes are provided for several
hundred feet on both sides of the tunnel.

As described in Chapter 2, several geometric im-
provements will be made to roads in Fort Baker as
part of the Fort Baker Plan Record of Decision.

Traffic Volumes and Flow

Information on traffic volumes and flow is based on
the results of a comprehensive data collection effort

performed on a total of 14 days during the summer
of 2000 and the spring of 2001. Traffic data were
collected on all of the park’s major roads and key
intersections on weekdays and weekends during
both seasons. Observations were also made of the
transportation mode used by visitors to access the
park (Nelson\Nygaard 2001b). This information is
organized as follows: Marin Headlands and Fort
Baker, Alexander Avenue, and U.S. 101. The future
conditions anticipated from the proposed Fort
Baker conference center are also discussed.

Traffic Volumes in the Marin Headlands

Vehicle counts on Conzelman Road (west of the
U.S. 101 southbound on-ramp) and Bunker Road
(west of the Barry-Baker tunnel) indicate that the
total combined daily vehicle trips entering or exiting
the Marin Headlands on both roads is approximately
4,000 during a spring weekday and 5,800 during a
summer weekday (Nelson\Nygaard 2001b).

As shown in Table 3-1, the average daily traffic
volumes on spring weekend days is 9,400, and on
summer weekend days about 10,200. Average
daily traffic volumes on weekends are about twice
that on the weekdays during spring and summer.

For both spring and summer, about two-thirds of
all inbound and outbound trips into the Marin
Headlands are via Conzelman Road. The other
one-third are made via the Barry-Baker tunnel.

TABLE 3-1. AVERAGE DAILY TRAFFIC VOLUMES ENTERING AND EXITING
THE MARIN HEADLANDS

Location | Entering (Westbound) | Exiting (Eastbound) | Total In and Out
Summer Spring Summer Spring Summer Spring
Weekday 2000 2001 2000 2001 2000 2001
Bunker Road 915 774 1,150 914 2,065 1,688
Conzelman Road 1,808 1,306 1,934 1,039 3,742 2,345
Total 2,723 2,080 3,084 1,953 5,807 4,033
Saturday
Bunker Road 1,768 1,155 1,175 1,661 2,943 2,816
Conzelman Road 3,520 3,813 3,709 2,764 7,229 6,577
Total 5,288 4,968 4,884 4,425 10,172 9,393
Sunday
Bunker Road 1,703 1,469 1,261 1,975 2,964 3,444
Conzelman Road 3,655 3,608 3,519 2,464 7,774 6,072
Total 5,358 5,077 4,780 4,439 10,138 9,516
Daily Average
Bunker Road 1,002 928 1,317 1,172 2,319 2,100
Conzelman Road 2,414 2,043 2,316 1,523 4,730 3,566
Total 3,416 2,971 3,633 2,695 7,049 5,666

Source: Nelson\Nygaard 2001b.
NoTE: Summer 2000 volumes were collected between August 9 and August 15. Spring 2001 volumes were collected

between April 19 and May 2. Bunker Road counts were taken west of the Barry-Baker tunnel. Conzelman Road counts

were taken west of the U.S. 101 southbound on-ramp.
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TABLE 3-2. AVERAGE DAILY TRAFFIC VOLUMES ENTERING AND EXITING

FORT BAKER
Location Entering (Westbound Exiting (Eastbound Total In and Out
Summer Spring Summer Spring Summer Spring
Weekday 2000 2001 2000 2001 2000 2001
Bunker Road 527 297 574 401 1,101 698
East Road 521 412 448 337 969 749
Total 1,048 709 1,022 738 2,070 1,447
Saturday
Bunker Road 554 373 613 496 1,167 869
East Road 753 641 597 549 1,350 1,190
Total 1,307 1,014 1,210 1,045 2,517 2,059
Sunday
Bunker Road 551 382 927 499 1,478 881
East Road 1,095 662 667 564 1,762 1,226
Total 1,646 1,044 1,594 1,063 3,240 2,107
Daily Average
Bunker Road 535 320 637 428 1,172 748
East Road 650 480 507 400 1,157 880
Total 1,185 800 1,144 828 2,329 1,628

Sourcek: Nelson\Nygaard 2001b.

NoTE: Summer 2000 volumes were collected between July 22 and August 15; spring 2001 between April 19 and May 2.
Traffic data along southbound Bunker Road was adjusted to account for equipment malfunction. The adjustment was
based on traffic counts collected at the adjacent Danes Drive / Bunker Road intersection.

Traffic Volumes in Fort Baker

As shown in Table 3-2, an average of 1,400 vehi-
cles enter or exit Fort Baker by way of Bunker
Road and East Road on a spring weekday, and ap-
proximately 2,000 on a summer weekday.

On Saturdays the average traffic volume in and out
of Fort Baker is approximately 2,000 in the spring
and 2,500 in the summer. On Sundays the traffic
volume is approximately 2,100 in the spring and
3,200 in the summer. A trend of vehicles entering
via East Road and exiting via Bunker Road is ap-
parent during both seasons.

Alexander Avenue

During spring the average daily traffic volume,
including eastbound and westbound trips, on Alex-
ander Avenue just west of the intersection with
East Road is approximately 10,500 on a Sunday
and 11,100 on a Saturday. As shown in Table 3-3,
these counts are 3% to 5% lower than the summer
counts.

On every day except Sunday in spring, westbound
daily volumes on Alexander Avenue exceed east-
bound daily volumes during both seasons, suggest-
ing that drivers use different routes for trips into
and out of Sausalito and that southbound drivers
are more likely to drive through Sausalito than
northbound drivers.

On weekdays during both seasons Alexander Ave-
nue experiences the most traffic between 4 p.m.
and 7 p.m. On Saturdays the peak hour is 4 p.m.
during the spring and 5 p.m. during the summer.
On Sundays the peak hour is 2 p.m. during the
spring and 4 p.m. in the summer.

U.S. 101

Average weekday daily traffic between the Golden
Gate Bridge toll plaza and the south Sausalito in-
terchange is about 115,000 vehicles in both direc-
tions. U.S. 101 frequently experiences congestion,
particularly between the Waldo Tunnel and the
Golden Gate Bridge toll plaza. According to Cal-
trans traffic data, heavily congested conditions are
experienced in the southbound direction during

TABLE 3-3. AVERAGE DAILY VEHICLE COUNTS ON ALEXANDER AVENUE

| Eastbound | Westbound | Total |
Summer Spring Summer Spring Summer Spring
Day of Week 2000 2001 2000 2001 2000 2001
Weekday 4,330 4,014 6,255 4,971 10,585 8,985
Saturday 5,330 5,344 6,134 5,729 11,464 11,073
Sunday 4,928 5,319 6,206 5,232 11,134 10,551
Daily Average 4,596 4,390 6,227 5,117 10,823 9,507
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both the morning (7 to 9 a.m.) and afternoon (4 to
6 p.m.) peak commuting periods. Travel speeds
begin to reduce substantially at the Waldo Tunnel
and continue to drop through the Alexander Ave-
nue interchange.

Fort Baker Conference Center

Traffic volumes and travel patterns in the study
area can be expected to change as the Fort Baker
Plan is implemented. Travel changes are docu-
mented in the Fort Baker Plan Final Environ-
mental Impact Statement (NPS 1999a). Major
changes in vehicle volumes and traffic level of
service are not expected. As documented in Chap-
ter 2, the Fort Baker Plan Record of Decision in-
cludes measures to mitigate any traffic impacts
associated with the conference center. Measures in
the plan include parking management; the confer-
ence center shuttle; a TDM program, including
provisions for traffic management during special
events; and a traffic monitoring program.

Level of Service

To evaluate the performance of intersections, turn-
ing movement counts were gathered at seven loca-
tions inside and outside park boundaries. Counts
were performed on two weekend days between 2
p.m. and 6 p.m. when visitation at the park is high-
est. Three of the study intersections — Alexander
Avenue / Danes Drive, Conzelman Road / Alexan-
der Avenue (U.S. 101 southbound on-ramp), and
Bunker Road / McCullough Road — were ana-
lyzed as two separate intersections because of their
complex road geometry.

The turning movement counts were used to calcu-
late the level of service (LOS) for each intersec-
tion. The level of service is defined by the High-
way Capacity Manual (Transportation Research
Board [TRB] 2000) as a measure of the ability of
an intersection or roadway segment to accommo-
date traffic volumes. LOS values range from LOS
A, which indicates free-flow conditions with
minimal delay, to LOS F, which indicates con-
gested conditions with extremely long delays. LOS
A, B, C, and D are generally considered satisfac-
tory service levels in urban areas. LOS E and LOS
F are typically considered unacceptable.

The level of service for intersections is defined by
the average control delay per vehicle, which is a
measure of driver discomfort, frustration, fuel con-

sumption, and increased travel time. For signalized
intersections, the average control delay and the
level of service are estimated for each approach
and for the intersection as a whole. Delay depends
on a number of variables, including the quality of
progression, the cycle length, the traffic signal
green-light ratio, and the volume/capacity ratio for
each approach to the intersection. For unsignalized
intersections, the average control delay and the
level of service are defined for each yielding
movement and not for the overall intersection.

Two-lane roads that serve scenic and recreational
areas have different purposes than urban roadways.
Such roadways offer a unique driving experience,
as well as a means of access to activity areas.
High-speed operation is neither expected nor de-
sired. These types of roadways are analyzed as
Class 2 two-lane highways in the Highway Capac-
ity Manual, which are defined in terms of percent-
age of time-spent-following (other vehicles) and
average travel speed. It is the average percentage
of travel time that vehicles must travel in platoons
behind slower vehicles due to the inability to pass.
This measure represents the freedom to maneuver
and the comfort and convenience of travel. Aver-
age travel speed reflects the mobility on a two-lane
roadway. On park roadways for which accessi-
bility is paramount and mobility is less critical, the
level of service is defined only in terms of percent-
age of time-spent-following, without consideration
of average travel speed.

Table 3-4 shows the level of service for the peak
hour at each intersection, as well as the worst per-
forming approach or movement at each intersec-
tion. The hour with the highest observed traffic
volumes was analyzed, regardless of the day, in
order to capture worst case conditions. Most inter-
sections in the study area operate at LOS C or bet-
ter. The worst performing intersection is the Con-
zelman Road / Alexander Avenue / U.S. 101
southbound on-ramp. This intersection operates at
LOS E during weekend peak hours in both spring
and summer.

Intersection operations are somewhat worse during
the spring for two intersections — the Alexander
Avenue / U.S. 101 southbound off-ramp performs
at LOS A during the summer and LOS C during
the spring; the Alexander Avenue / U.S. 101 north-
bound ramp performs at LOS C during the summer
and LOS E during the spring.

FINAL ENVIRONMENTAL IMPACT STATEMENT

97



CHAPTER 3. AFFECTED ENVIRONMENT

TABLE 3-4. INTERSECTION LEVELS OF SERVICE — WEEKEND PEAK HOUR

| Intersection

Bunker Road / McCul-
lough Road

(West Intersection)

|

| Worst Performing Approach

Northbound Left: the left-turn movement from McCul-
lough Road onto Bunker Road towards the rifle
range

Bunker Road / McCul-
lough Road
(East Intersection)

Northbound Right: the right-turn movement from
McCullough Road onto Bunker Road towards the
Barry-Baker tunnel

Conzelman Road /
McCullough Road

Southbound: all movements (left-turns and right-
turns) from McCullough Road onto Conzelman Road

Alexander Avenue /
U.S. 101 Southbound
Off-Ramp

Westbound Left: the left-turn movement from the U.S.
101 southbound off-ramp onto southbound Alexan-
der Avenue

Conzelman Road /
Alexander Avenue
(U.S. 101 southbound
on-ramp)

Eastbound: all movements (left-turns and right-turns)
from Conzelman Road onto Alexander Avenue (U.S.
101 southbound on-ramp).

Alexander Avenue /
U.S. 101 Northbound
Ramps

Northbound Left: the left-turn movement from the
U.S. 101 northbound off-ramp onto Alexander Ave-
nue towards the tunnel passing under U.S. 101.

Bunker Road / Danes
Drive

Southbound: all movements (left and right turns) from
Bunker Road onto Danes Drive/Bunker Road.

Alexander Avenue /
Danes Drive
(north intersection)

Eastbound Left: the left-turn movement from Danes
Drive onto Alexander Avenue towards Sausalito.

Alexander Avenue /
Danes Drive
(south intersection)

Eastbound Right: the right-turn movement from
Danes Drive onto Alexander Avenue toward U.S.
101.

7

Alexander Road / East
Road

Westbound: all movements from the East Road onto
Alexander Avenue.

Source: Nelson\Nygaard 2001b.

3.1.3 VEHICULAR SAFETY

In multiple park locations the safe movement of
vehicles is constrained by topography and the de-
sign of the road network. For example, drivers on
Conzelman Road between U.S. 101 and Hawk Hill
confront blind corners as the road winds around
steep hillsides. Blind corners on Conzelman Road
are a particular problem at overlook parking areas
where drivers pulling in and out of parking spaces
must avoid oncoming vehicular and bike traffic.
Also, high parking demand at locations along Con-
zelman Road sometimes results in drivers parking
illegally on shoulders and intruding into travel
lanes. Problems related to parking maneuvers have
also been identified along Mitchell Road and on
Field Road and Mendell Road at the Point Bonita
trailhead. The existing accident rate on Conzelman
Road between U.S. 101 and McCullough is 5.5
accidents per million vehicle miles traveled
(MVMT); more than twice the national average for
two-lane roads (2.7 MVMT) (Robert Peccia &
Associates 1999).

Another problem relates to the design of certain
intersections in the Marin Headlands. Y-shaped
intersections are found at Field Road and McCul-
lough Road intersections with Bunker Road. A Y-
shaped intersection remains at the intersection of
Conzelman Road and McCullough Road, even
though the intersection was modified to a partial T-
shape in 1998. A V-shaped intersection exists at
the intersection of Bunker Road and OIld Bunker /
Mitchell Road. These intersections have inade-
guate sight distances for left-turn movements,
cause driver confusion, and poor angles of sight
while making right turns.

Vehicular safety issues have also been identified at
the east portal of the Barry-Baker tunnel, a narrow
blind corner along McCullough Road, and along a
curving one-way segment of Conzelman Road
west of Hawk Hill where several curves lack pro-
per super elevation. For a comprehensive descrip-
tion of vehicular safety issues, see “High Motor
Vehicle Traffic Accident Locations and Safety
Improvement Prescriptions” in Appendix C
(Robert Peccia Associates 1999).
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3.1.4 PARKING

As shown in Table 3-5, there are approximately
1,593 parking spaces in the Marin Headlands and
961 parking spaces in Fort Baker. An inventory of
parking utilization conducted in July 2000 showed
that the majority of parking areas in the study area
are not used to capacity even during a sunny sum-
mer weekend day. The exceptions are areas at Bat-
tery Spencer, Overlook 1, and the Point Bonita
trailnead, where there is high competition for a
limited number of spaces. High rates of turnover
were observed at Battery Spencer, with the vast
majority of visitors staying for less than two hours.

The Point Bonita trailhead is within walking dis-
tance of the Battery Alexander lot, which is sub-
stantially underused. During special events at the
Bay Area Discovery Museum and the Marin Head-
lands Center for the Arts, parking demand is high.

The Fort Baker Plan proposes to eliminate parking
within Murray Circle in Fort Baker and to con-
struct new parking for the Bay Area Discovery
Museum on the north side of East Road. The Ma-
rine Mammal Center Site and Facilities Improve-
ments Environmental Assessment proposes ap-
proximately 43 new parking spaces.

TABLE 3-5. PRIMARY PARKING AREAS IN MARIN HEADLANDS AND FORT BAKER

Number of

Parking

Spaces (est.

Marin Headlands

Conzelman Road
Trailhead Lot Lot Marked Paved 52
Connector Road (Trailhead Lot to Conzelman) Shoulders Unmarked Gravel 20
Alexander Avenue to Battery Spencer Outboard shoulder Unmarked Paved 16
Battery Spencer Lot Outboard shoulder Unmarked Gravel 24
Overlook 1 Outboard shoulder Unmarked Gravel 8
Overlook 1 — Overlook 2 Outboard shoulder Unmarked Gravel 35
Overlook 1 — Overlook 2 Inboard shoulder Unmarked Paved 6
Overlook 2 Outboard shoulder Unmarked Gravel 15
Overlook 2 — McCullough Qutboard shoulder Unmarked Paved 10
McCullough to Hawk Hill Qutboard shoulder Unmarked Gravel 37
Hawk Hill Outboard/inboard Unmarked Gravel 55

shoulder

Hawk Hill to Upper Fisherman's Trailhead Inboard shoulder Unmarked Gravel 6
Upper Fisherman's Trailhead Lot Lot Unmarked Gravel 13
Upper Fisherman'’s Trailhead Inboard shoulder Unmarked Gravel 33
Upper Fisherman'’s Trailhead to Field North shoulder Unmarked Gravel 27
Lower Fisherman's Trailhead Lot Unmarked Gravel 28

McCullough Road
Near foot of Slacker Road Outboard shoulder Unmarked Gravel 6
On Julian at Coastal Trail Gate Lot Unmarked Gravel 5
Bunker Road
Warehouse Lot Unmarked Gravel 28
Lagoon picnic area Lot Unmarked Gravel 6
North Shoulder at Miwok/Bobcat trailhead Shoulder Unmarked Gravel 15
Riding Stable Lot Lot Unmarked Gravel 12
Rifle Range (north side of Bunker Road) Lot Unmarked Grass/gravel 20
Smith Road (across from stables) Head-in Unmarked Gravel 35
Northeast of rifle range/south side of Bunker Road | Grass field Unmarked Gravel 100
Capehart Housing Area Street-side, drive- Unmarked Gravel 128

ways

Field Road
Bunker to Mendell Shoulder Unmarked Gravel 12
Visitors Center Lot Lot Striped Paved 27
Nike Missile Site Lot Unmarked Paved 25
Three Sisters Lot Unmarked Gravel 9
Battery Alexander Lot Lot Marked Gravel 60
YMCA Lot Striped Paved 44
Point Bonita Trailhead Head-in Unmarked Gravel 9

Mendell Road
Battery Mendell Head-in Unmarked Gravel 10
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Number of
Parking
Location Description Designation | Surface Spaces (est.)
Roadside shoulder parking Shoulder Unmarked Gravel 20
Bird Island Overlook Lot Unmarked Gravel 30
Fort Barry
Headlands Center for the Arts Lot Unmarked Gravel 12
Along Simmonds Road and Rosenstock Road Head-in and lot Some Mixed gravel 55
marked and paved
Mitchell Road
Bunker to Rodeo Beach Lot Head-in Unmarked Gravel 150
Fort Cronkhite Varies Varies Gravel 116
Rodeo Beach Paved Lot Lot Striped Paved 94
Rodeo Beach Gravel Lot Lot Marked Gravel 80
Old Bunker Road
Home Away from Homelessness Lot Unmarked Gravel 3
Maintenance Yard, Government Vehicle Lot Lot Unmarked Gravel 12
R and T Employee Lot Lot Unmarked Paved 13
Visitor Lot Lot Unmarked Gravel 10
Maintenance Yard to the Marine Mammal Center | Parallel Striped Paved 19
Marine Mammal Center Lot Striped Paved 43
Total 1,593
Fort Baker
East Bunker Road Shoulders Unmarked n/a 8
East Road Shoulders Unmarked Paved 58
Bay Area Discovery Museum Lot Striped Paved 240
Waterfront Lot Striped Paved 210
Fort Baker Retreat and Conference Center Area Varies Varied Paved 445
Total 961

Source: NPS, Golden Gate National Recreation Area, 2005.

3.1.5 BICYCLE ACCESS
Access

Bicyclists can access the Marin Headlands and
Fort Baker from either San Francisco or Sausalito.
From San Francisco bicyclists can cross the
Golden Gate Bridge, use the pedestrian underpass
at the bridge’s northern terminus, and enter the
Marin Headlands via the trailhead lot. On week-
ends bicyclists must use the Golden Gate Bridge
west sidewalk, eliminating the need to cross under
the bridge. With the current closure of Lower Con-
zelman Road, the only way for bicyclists to access
Fort Baker is through Vista Point, requiring them
to cross vehicular traffic twice (the Vista Point off-
and on-ramps) before joining the pathway parallel
to U.S. 101 and then following Alexander Avenue
to Danes Drive or East Road.

From Sausalito bicyclists may ride along the
shoulders of Alexander Avenue to the Danes Drive
or East Road bike lane. The Danes Drive bike lane,
which is interrupted by a right-turn lane for cars
heading down Bunker Road, feeds into the striped
Class 2 bike lanes of the Barry-Baker tunnel. Bi-
cyclists use the one-way tunnel in the same manner
as drivers. When activated by a bicyclist, a flash-

ing warning light on either side of the tunnel alerts
drivers to the presence of bicyclists.

Bicycle Network

Except for the Barry-Baker tunnel and several
hundred feet on either side of its entrances on
Bunker Road, bike lanes are not provided on the
park’s roadway network in the Marin Headlands,
and bicyclists must share the roadway with auto-
mobiles. On Conzelman Road bicyclists confront
narrow winding curves, steep road segments, and
limited sight distances. On the straight sections of
Bunker Road, cyclists travel alongside motor vehi-
cles that frequently exceed the posted 35 mph
speed limit.

The Fort Baker road network is similar. Bicyclists
generally share the roadways with drivers. Along
East Road paved parking pullouts and the shoulder
on the east side of the road alleviate some of the
conflicts with automobiles. On the west side, how-
ever, bicyclists coming from Sausalito must share
a shoulderless roadway with vehicles. The same
situation exists on both sides of Bunker Road.

Although bicyclists are permitted on the wider por-
tions of the trail network in the Marin Headlands
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(such as fire roads), a few sections of the Coastal
Trail and a few of the short steep trails leading to
the coastline are restricted to hikers or hikers and
equestrians. Bicyclists are prohibited from all seg-
ments of the San Francisco Bay Trail within Fort
Baker. Bicycles are only permitted on wider trails
that are former roads or fire roads. No bikes are
permitted on single track trails from Spencer Ave-
nue bus stops on U.S. 101.

There are no bike facilities such as lockers or
rental facilities in the study area. However, bike
racks are located at the Bay Area Discovery Mu-
seum, the youth hostel, and the Marin Headlands
visitor center.

3.1.6 PEDESTRIAN ACCESS AND TRAILS
Access to the Park

The Marin Headlands can be accessed from San
Francisco by walking across the Golden Gate
Bridge and following the pedestrian underpass
from Vista Point to the trailhead lot. The pedes-
trian underpass is accessed by stairs; no ramp ac-
cess is provided. Pedestrians are not allowed in the
Barry-Baker tunnel; therefore, the tunnel to Bun-
ker Road does not offer an alternative access point
for pedestrians. From Sausalito pedestrians can
walk along the shoulders of Alexander Avenue to
the Conzelman Road entrance to the headlands.
However, the walk requires substantial time, and
there are no sidewalks along Alexander Avenue.

Fort Baker can be accessed from San Francisco by
walking across the Golden Gate Bridge and fol-
lowing the pedestrian trail past Vista Point to the
multi-purpose trail along U.S. 101. Pedestrians can
continue from the trail to the shoulders of Alex-
ander Avenue and access the park via the shoul-
ders of East Road. From Sausalito pedestrians can
access Fort Baker by walking along the shoulders
of East Road. East Bunker Road is less desirable
for pedestrian access because the road is narrower
and more winding than East Road. Additionally,
the Bunker Road underpass beneath Alexander
Avenue in Fort Baker does not have a striped
shoulder or other pedestrian accommodations.

Trail Network in the Marin Headlands

Sidewalks are generally not provided in the Marin
Headlands, and pedestrians reach park destinations
either by using the trail network or sharing roads

with vehicles. On some roads within the headlands
gravel or grassy shoulders are wide enough that
pedestrians do not have to walk within the traffic
lanes. The exceptions are at the base of the Con-
zelman Road entrance, the stretches of Conzelman
Road along popular tourist destinations such as Bat-
tery Spencer and Hawk Hill, the entire one-way
stretch of Conzelman Road above Black Sands
Beach, and Simmonds Road between the Marin
Headlands Center for the Arts and the Marin Head-
lands hostel.

Access between the Marin Headlands and Fort
Baker is limited by the restrictions on pedestrians
in the Barry-Baker tunnel and the Alexander Ave-
nue underpass beneath U.S. 101, and the lack of
sidewalks along Alexander Avenue. An unpaved
road that loops around Vista Point and crosses be-
neath the Golden Gate Bridge to the Marin Head-
lands was closed for seismic repairs to the bridge
and remains closed today because of bridge secu-
rity concerns.

The primary east/west linking components of the
Marin Headlands’ extensive trail network are the
Coastal Trail and the Rodeo Valley trail. The
Coastal Trail runs from Lower Conzelman Road
northward to Slacker Hill, and then westward
through the park’s interior valley and along the
southern edge of Rodeo Lagoon. The Rodeo Valley
trail connects the northeastern part of the Marin
Headlands to the Capehart housing area and contin-
ues to the Fort Cronkhite area along an alignment
parallel to Bunker Road. Other trail segments con-
nect Conzelman Road to Horseshoe Bay, Upper
Fisherman’s trailhead to Black Sands Beach, Field
Road to the Point Bonita Lighthouse, and Battery
Alexander to Rodeo Lagoon.

Trail Network in Fort Baker

There are few sidewalks or formal pedestrian paths
and a limited trail network alongside Fort Baker’s
vehicular road network. Pedestrians use the paved
roadways, parking areas, and open spaces to navi-
gate between the Bay Area Discovery Museum,
the parade grounds, and the waterfront. The San
Francisco Bay Trail follows the southern and east-
ern coastlines of the Fort Baker area. Lower Con-
zelman Road connects Fort Baker with the trail-
head lot in the Marin Headlands. The road has
been closed for security reasons but is open for
pedestrian and bike access.
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Proposed improvements in the Fort Baker Plan
include eliminating parking and cars in the central
waterfront area and improving the San Francisco
Bay Trail alignment through the site.

3.1.7 MODE SHARE (AUTO, TRANSIT,
PEDESTRIAN, BICYCLE)

The transportation mode used by visitors to access
the park was recorded through manual counts of
automobile passengers, pedestrians, bicyclists, and
transit riders entering the Marin Headlands and
Fort Baker. Data were collected at key points in
the study area’s road network, including primary
routes to the major activity areas.

Observations were performed between 7 a.m. and
7 p.m. on one weekday and two weekend days dur-
ing the summer of 2000 and the spring of 2001.
Table 3-6 shows the total number of visitors by
mode to the Marin Headlands and Table 3-7 to
Fort Baker during these observation periods.

3.1.8 WAYFINDING INFORMATION

Wayfinding signs are limited on the regional road
network leading to the park entrances. On east-
bound and westbound Alexander Avenue signs
indicate directions to destinations in the Marin
Headlands and Fort Baker. However, not all of the
signs are clear, are well situated, or use consistent
nomenclature. On U.S. 101 there is a GGNRA sign
for southbound traffic before the Alexander Ave-
nue exit, but there is no sign for northbound traffic
leading to the entrances for the Marin Headlands
and Fort Baker.

Inside the park signs indicating the direction and
distance to key destinations are limited. Signs indi-
cating the direction and distance of park exits are
not provided. The “Marin Headlands and Fort
Baker Existing Conditions Report” includes a full
inventory of the location and messages for all di-
rectional signage in the Marin Headlands and Fort
Baker (Nelson\Nygaard 2000).

3.1.9 ACCESS DURING SPECIAL EVENTS

A special park use permit is required for special
events. Events at Fort Baker are regulated by the
“Special Park Use Guidelines for East Fort Baker.”
Special event managers are required to provide ser-

vices and information to encourage travel by alterna-

tive modes and to minimize road congestion and
overflow parking, as described in Chapter 2.

3.2 NATURAL RESOURCES

3.2.1 GEOLOGY, PALEONTOLOGY, SOILS,
AND SEISMICITY

Geologic Setting

The study area is within the Coast Ranges geologi-
cal province of California. The Marin Headlands
and Fort Baker are part of a block of folded and
faulted marine sedimentary and volcanic rock of
Cretaceous and Jurassic age comprising the Fran-
ciscan complex and overlying geologically
younger sediments. The hills of the Marin Head-
lands and Fort Baker are primarily underlain by
sedimentary chert, volcanic greenstone, and to a
much lesser extent sedimentary greywacke. Soft
alluvial deposits cover the Rodeo Valley and Fort
Baker Valley floors and smaller valley pockets
throughout the hills (NPS 1999a, 2004a).

The long rock cut excavations along Conzelman
Road, and to a lesser extent McCullough, Field, and
Bunker roads, expose a very interesting range of
rock types, formations, and faults. These exposed
rock faces total over 1.8 miles (2.95 km) in length
and have a total exposed face area of approximately
13,640 square yards (11,400 sg m). Because of the
unique nature and easy access to these exposures,
the Marin Headlands and Fort Baker are heavily
visited by geology classes, organized study tours,
NPS interpretive activities, and individuals inter-
ested in geology and paleontology. The rock cut at
Battery Spencer is one of the most popular sites
because it exhibits a thrust fault contact between the
chert and greenstone. A similar thrust fault contact
between the chert and greenstone is also exposed on
Conzelman Road at Battery 129 (Hawk Hill), and
other chert and greenstone contacts are exposed at
the former quarry along Rodeo Lagoon and along
the roads and trails elsewhere in the Marin Head-
lands and Fort Baker (NPS 2004a). As a result of
the frequent use of the Marin Headlands and Fort
Baker as a geologic and paleontological classroom,
the area has been extensively studied and surveyed.

Paleontology (Fossils)

Nearly all of the chert in the Marin Headlands and
Fort Baker and the larger Franciscan complex con-
tains radiolarian, a single-celled protistan marine
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TABLE 3-6. TRANSPORTATION MODE OF ACCESS USED BY VISITORS

TO THE MARIN HEADLANDS

) e O age o otla
oae e 000 D g 200 e 000 D g 200 e 000 P g 200
Data collected Friday, August 4, 2000, and Friday, April 27, 2001
Vehicle 2,724 1,743 5,242 2,989 88.3% 91.0%
Pedestrian 1 2 1 2 0.0% 0.1%
Bicycle 116 100 116 100 2.0% 3.0%
Bus* 20 12 577 195 9.7% 5.9%
Total 5,936 3,286 100.0% 100.0%
Data collected Saturday, August 5, 2000, and Saturday, April 21, 2001
Vehicle 4,184 5,300 8,927 11,807 90.5% 91.2%
Pedestrian 29 34 29 34 0.3% 0.3%
Bicycle 501 816 510 816 5.1% 6.3%
Bus* 12 11 406 286 4.1% 2.2%
Total 9,863 12,943 100.0% 100.0%
Data collected Sunday, August 6, 2000, and Sunday, April 22, 2001
Vehicle 4,420 4,636 10,003 10,489 92.3% 91.7%
Pedestrian 14 23 14 23 0.1% 0.2%
Bicycle 351 679 351 679 3.2% 5.9%
Bus* 19 16 474 250 4.4% 2.2%
Total 10,842 11,441 100.0% 100.0%

SouRce: Nelson\Nygaard 2001b.

*Bus includes school buses, private buses, chartered buses, and MUNI buses.

TABLE 3-7. TRANSPORTATION MODE OF ACCESS USED BY VISITORS TO FORT BAKER

0 e 0 Percentage o ota
ode e 000 0 g 200 e 0]0]0 D g 200 e 000 P g 200
Data collected Friday, August 4, 2000, and Friday, April 27, 2001
Vehicle 1,180 669 1,765 1,005 88.5% 86.9%
Pedestrian 32 7 32 7 1.6% 0.6%
Bicycle 28 10 28 10 1.4% 0.9%
Bus* 6 9 169 135 8.5% 11.7%
Total 1,994 1,157 100.0% 100.0%
Data collected Saturday, August 5, 2000, and Saturday, April 21, 2001
Vehicle 1,144 1,076 2,214 2,034 93.2% 90.9%
Pedestrian 41 16 41 16 1.7% 0.7%
Bicycle 80 50 80 50 3.4% 2.2%
Bus* 2 6 40 138 1.7% 6.2%
Total 2,375 2,238 100.0% 100.0%
Data collected Sunday, August 6, 2000, and Sunday, April 22, 2001
Vehicle 1,627 1,042 3,344 1,965 87.9% 91.0%
Pedestrian 36 55 36 55 0.9% 2.5%
Bicycle 34 49 34 49 0.9% 2.3%
Bus* 14 2 392 90 10.3% 4.2%
Total 3,806 2,159 100.0% 100.0%

Source: Nelson\Nygaard 2001b.

*Bus includes school buses, private buses, chartered buses, and MUNI buses.

organism. Aside from the radiolaria, the only other
known fossil in the vicinity was recovered from
sandstone close to the Golden Gate Bridge and out-
side any areas proposed for change in this plan. The
radiolaria is considered a very common fossil in the
Marin Headlands because of its abundance (Elder,
pers. comm. 2004; Murchey, pers. comm. 2004).

Soils

The Marin Headlands and Fort Baker are primarily
covered with soils of the Cronkhite-Barnabe, Ta-

malpais-Barnabe, and Rodeo complexes. These
soils are characterized by slow to moderate perme-
ability, rapid stormwater runoff, and a high hazard
of soil erosion, soil creep, and occasional land slid-
ing (Natural Resources Conservation Service 1985).
As previously discussed, trails, roadways, and park-
ing areas have resulted in soil erosion. In some lo-
cations such as Conzelman Road, culvert improve-
ment projects have been undertaken to control
erosion. Although these projects have stopped gully
erosion, the scarring remains. Smaller, less visible
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gullies are present along many Marin Headlands
roads. To avoid gullies, pedestrians take shortcuts
to reach destinations without formal trails, contrib-

uting to soil impacts.

Twenty known sites with major soil erosion prob-
lems on roads and trails are listed in Table 3-8, and

their locations are noted on Figure 3.1. Most of
these sites are the result of (1) unpaved roads and
trails that are too steep and lack proper drainage

facilities (culverts, water bars, etc.); (2) undefined
parking areas that are larger than needed; or (3)

denuded stabilizing vegetation.

TABLE 3-8. EXISTING ROAD AND TRAIL SOIL EROSION DESCRIPTIONS

many undefined areas where unrestricted automo-
bile use over the past 80 years has compacted and

Erosion

Site Name Current Situation Description Rating
1 Lower Conzelman Road Shoulders Heavy parking pressure has devegetated approximately | Severe
600 feet (180 m) of road shoulders, and the 12% slope
has contributed to severe gullying.
2 Battery Spencer Parking Area Unpaved 200-foot (60 m) long parking area on 4% slope | Moderate
exhibits some gullying.
3 Conzelman Road, Guardrail installed 6'-12' from road edge, over 2,145 Moderate
Overlook #1 to Overlook #2 feet (650 m) distance, allowing space for heavy parking
pressure to devegetate outboard road shoulder, plus
3%—-5% slope has resulted in some erosion and mod-
erate gullying.
4 Slacker Road (trail) (Coastal Trail) Extremely steep, 3,300 linear feet (100 m) of unpaved Severe
road (>25% grades) with severe gullying.
5 McCullough Road Outboard Shoulder | Approximately 560 feet or more (170+ m) of roadway Moderate
drainage is concentrated on shoulder and has caused
gullying and erosion of outboard road fill slopes
6 Erosion Scars below Conzelman Road | Roadway drainage has caused gullying and erosion of | Severe
outboard fill slopes.
7 West Conzelman Road (west of Hawk | Approximately 330 feet (100 m) of inboard ditch with Minor
Hill) 20% grade has resulted in gullying.
8 Upper Fisherman's Parking Area Steep slopes within the unpaved parking area cause Low
some gullying, also runoff flows down beach access
trail.
9 Lower Fisherman's Parking Area Sheet flow over the large unpaved parking area is caus- | Low
ing minor erosion.
10 Field Road Shoulders at Heavy parking pressure has devegetated 330 feet (100 | Moderate
Point Bonita Trailhead m) of road shoulders, 6% slope, with some gullying.
11 Rodeo Lagoon—Battery Alexander Steep (25%—-30% grades), braided, multiple track trail Moderate
Ridge Trail gullies present in sandy soil ridge.
12 Mitchell Road to Rodeo Beach — Mul- | Foot traffic runs straight down slope to beach. Moderate
tiple Social Trails
13 Rodeo Beach Parking Area Unpaved parking area is at the bottom of a major drain- | Severe
age basin.
14 Marin Roads and Trails Maintenance The 0.6-acre unpaved yard is in a steep (10%-15%) Severe
Yard and Marine Mammal Center Ac- | sloping area.
cess Road
15 Former Quarry and Incinerator Site The 0.3-acre area is kept bare of vegetation by com- Minor
(north side of Rodeo Lagoon on Bun- | pacted soil and occasional parking use, with gentle
ker Road) 2%—3% slopes.
16 Headlands Visitor Center “Back Drive- | The 200-foot (60 m), unpaved, steep (15%) drive is Low
way" (former Bodsworth Road) used by NPS vehicles, and the slope is devegetated.
17 Rodeo Valley Stables Parking Area The 0.2-acre unpaved parking area is sloping, and up- Moderate
land runoff worsens erosion.
18 Rifle Range Trailhead Parking The most heavily used portion is now bare soil; sheet Moderate
erosion runoff flows directly into Rodeo Creek
19 Lower Julian Road The steep unpaved road, lack of recent maintenance Severe
grading, and insufficient ditch relief culverts have re-
sulted in severe gullying.
20 East Road, North Side (Fort Baker) The large unpaved sloping area is occasionally used for | Low
overflow parking.

SOURCE: NPS 1994.
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Seismic Hazards

The San Francisco Bay area is considered seismic-
ally active. Earthquakes are an unavoidable geo-
logic hazard at the Marin Headlands and Fort
Baker. The San Francisco Bay area region contains
both active and potentially active faults. The clos-
est active faults to the Marin Headlands and Fort
Baker are the San Andreas Fault, approximately 4
miles west, and the Hayward fault, approximately
19 miles east. Other active regional faults include
the Rodgers Creek fault about 24 miles northeast,
and the San Gregorio-Hosgri-Seal Cove fault zone
about 22 miles southwest. Recent studies by the
U.S. Geological Survey indicate there is a 62%
likelihood of a Richter magnitude 6.7 or higher
earthquake occurring in the Bay Area in the next
30 years. Should this occur, an earthquake on the
closer faults would cause the Marin Headlands and
Fort Baker to experience strong to very strong
ground shaking, and an earthquake on the more
distant faults would cause moderate to strong
ground shaking (Association of Bay Area Govern-
ments 2003). Seismic ground shaking may trigger
landslides or debris flows and may cause secon-
dary ground failures, including liquefaction, lateral
spreading, and ground lurching.

Seismic Tsunami Hazards

Between 1868 and 1968, 19 tsunamis were re-
ported at the Golden Gate. The maximum recorded
height was 7.4 feet. The U.S. Geological Survey
has estimated a tsunami frequency probability
similar to that used for flood probability predic-
tions, with a 50-year tsunami being approximately
7.0 feet; a 100-year tsunami, 7.9 feet; and a 500-
year tsunami, 15.3 feet high. The low-lying areas
at Fort Cronkhite, Rodeo Beach, and around Ro-
deo Lagoon could be flooded by such waves. The
low-lying shoreline at Fort Baker could also be
flooded by the larger waves.

Landslide Hazards

The geologic map of southern Marin County (Rice
et al. 1976) shows several landslide locations in the
study area. According to a map showing the distri-
bution of slides and earth flows in Marin County,
the study area “contains few if any large, mapped
landslides but locally contains scattered small land-
slides and questionable, identified larger land-

slides.” Several debris-flow source areas are located

on the slopes of the Marin Headlands and Fort

Baker according to a map of principal debris-flow
source areas in the county (Wentworth, et al. 1997).

Over the past 22 years, the road and trail systems
in the study area have remained remarkably stable.
Known landslide sites that have or are expected to
affect the road and trail system are summarized
below:

» Conzelman Road (approximately 660 feet
[200 m] east of the McCullough Road inter-
section) — This small slide begins on the
outboard edge of the road and extends south-
west and approximately 250-300 vertical
feet below the road. In 1995 and 1997, years
in which there were extremely high rainfall
storm events, the outboard shoulder of the
road settled as much as 10 vertical feet be-
low the road. Repairs in 1997 diverted the
road surface drainage runoff from the slide
area and stabilized the slope under the road
with geogrid reinforcement. Since the im-
plementation of those repairs, no movement
or cracking of the road pavement has been
observed.

» Black Sands/Upper Fisherman’s Trail —
This trail from the parking area to the beach
formerly traversed several large landslides
aggravated by coastal erosion. The trail was
relocated in 2004 to a new alignment
around the observed slides.

» West Conzelman Road erosion/slide site —
This site approximately 1,320 feet (400 m)
west of the Upper Fisherman trailhead is an
erosional scarp at the joint between sedi-
mentary and volcanic rock types. Over the
years the head of this scarp has advanced
closer to the edge of the road pavement and
is now within 1 foot of the pavement.

» Slide at the southwest corner of the Alexan-
der Avenue/Danes Drive intersection.

There are numerous other sites where roads, trails,
or parking areas are causing, or are affected by,
severe soil erosion and resultant potential for de-
bris flows (see Table 3-8 and Figure 3.1). Over the
years several of these sites have caused temporary
road and trail damage and closures.

106 MARIN HEADLANDS AND FORT BAKER TRANSPORTATION INFRASTRUCTURE AND MANAGEMENT PLAN



3.2. Natural Resources: Water Resources

3.2.2 COASTAL RESOURCES AND
PROCESSES

The shoreline in the study area is made of three
distinct shoreline types. The Pacific Ocean shore-
line is characterized by steep, rocky headlands,
such as Tennessee Point and Point Bonita, and the
Rodeo Beach sand spit, which forms Rodeo La-
goon. The Golden Gate Channel shoreline is char-
acterized by rocky headlands, smaller sand and
gravel beaches, and strong tidal currents. The third
zone is the San Francisco Bay shoreline, which
includes Fort Baker’s Horseshoe Bay.

The Rodeo Beach sand spit typically blocks the
mouth of Rodeo Creek in the summer, fall, and
early winter months of each year. After the winter
rains have increased the level of Rodeo Lagoon
high enough, the lagoon overflows the sand spit

and the creek then cuts down through the sand spit.

This lowers the lagoon water level until spring,
when the reduced lagoon outflow is again blocked
by the wave-caused sand movement. The process
then repeats itself. During the late fall and early
winter before the rising lagoon level has breached
the sand spit, the lagoon level nearly touches the
underside of the Bunker Road bridge over Rodeo
Lagoon.

In a few locations past land use activities, particu-
larly the transportation infrastructure, have modi-
fied coastal resources, including the placement of
fill across coastal dunes and in wetlands for roads
and parking areas. Large storm events mobilize
sediments that are transported in the ocean. The
road prisms function as dams at existing culverts
that are undersized and often become blocked,
causing localized flooding. Within the study area
nearly all of the roads and trails are located suffi-
ciently far from the shoreline that there are few
sites with coastal processes or erosion that damage
or threaten to damage the road and trail system.
The specific sites where there is ongoing damage
or the potential for damage to occur are listed be-
low:

» At the mouth of Rodeo Lagoon, the creek
occasionally runs up against the soil slope
that supports Mitchell Road in the vicinity
of the Rodeo Beach parking areas — This
creek flow, along with pedestrian foot traf-
fic on the same slope to the beach and occa-
sionally high ocean waves, may eventually

erode this slope and partially wash out the
road.

» The Point Bonita Lighthouse access trail —
Several areas of ongoing coastal sea cliff
erosion may undermine and sever the trail
and bridges.

¢ The bluffs below Conzelman and west Con-
zelman Roads erosion/slide area

3.2.3 WATER RESOURCES
Surface Water
Fort Baker

Fort Baker lies within a rectangular watershed
covering approximately 0.5 square mile. A stream-
bed originally flowed through the site, and this
central stream was fed by a series of small tributar-
ies from each of the site’s adjacent valleys. Given
the area’s dry summers, it is likely that these
streams were ephemeral, though some may have
received some spring-fed moisture throughout the
year. This streambed was filled when the original
structures and the parade ground along Murray
Drive were developed, and the drainage was di-
verted to an underground pipe system that remains
today. Over time, a trunk line drainage system was
developed to serve the entire developed area. This
trunk line system consists of catch basins, pipes,
and concrete-lined swales. The system gathers and
diverts stormwater from the site and adjacent hill
slopes to four major storm drain outfalls along the
seawall at Horseshoe Bay. The system does not
involve any pumps and is drained entirely by grav-
ity flow (NPS 1999a).

In 1999 studies were completed for Fort Baker in
order to preliminarily assess the condition of the

existing storm drain system and to make recom-

mendations for improvements.

In 2002 the majority of the storm drain collection
system was cleaned in order to recapture the avail-
able capacity of the remaining system. At that time
it was found that some sections of the storm drain
system have structural damage. In 2005 funding
was approved to further investigate and correct the
existing damage, to correct suspected cross-
connections to the sewer system, and to improve
buildings with poor drainage collection systems.

In 2004 a large construction project was completed
that now enables the major drainage system to pass
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a 100-year storm, and the smaller, secondary later-
als to pass a 10-year event.

Stormwater within the watershed ultimately dis-
charges to Horseshoe Bay by means of surface
runoff, or through shallow groundwater in the al-
luvial fill at the base of the hills. The beneficial
uses of this basin are ocean commercial and sport
fishing, estuarine habitat, fish migration, naviga-
tion, preservation of rare and endangered species,
water contact recreation, non-contact water recrea-
tion, shellfish harvesting, fish spawning, and wild-
life habitat (San Francisco Regional Water Quality
Control Board [SFRWQCB] 1995). There are no
permanent streams or ponds at Fort Baker. A res-
ervoir near Battery Duncan, near the northeast
boundary of the site, is supplied by the Marin Mu-
nicipal Water District.

Compacted, unpaved roads and parking areas func-
tion much like impervious surfaces, allowing sur-
face water runoff to behave essentially the same as
runoff on paved or roofed surfaces. In the Marin
Headlands and Fort Baker area the fairly high clay
content in the soil further contributes to this im-
pervious condition.

Marin Headlands

The Marin Headlands include approximately 3.6
square miles of the Rodeo Valley watershed. One
tributary, Gerbode Creek, and a number of inter-
mittent drainages flow into Rodeo Creek and Ro-
deo Lagoon, ultimately discharging into the Pacific
Ocean. These surface water features cover ap-
proximately 1.6% of the total Marin Headlands
and Fort Baker study area. Changes to topography,
vegetation, and watercourses, as well as the con-
struction of roads, parking lots, buildings, trails,
and other built features (such as coastal artillery
batteries, the rifle range, and the parade grounds)
have altered the rates and volumes of surface water
drainage within this watershed. Ongoing soil ero-
sion from increased surface runoff and the many
areas of bare soil roads, parking, and trails is a
problem in nearly all developed areas of the water-
shed (NPS 2002a, 2003b).

The San Francisco Regional Water Quality Control
Board identifies beneficial uses of Rodeo Lagoon
to include marine habitat, water contact recreation,
non-contact water recreation, saltwater habitat, and
wildlife habitat (SFRWQCB 1995). Beneficial
uses of Rodeo Creek include cold water habitat,

marine habitat, rare and endangered species, water
contact recreation, non-contact water recreation,
fish spawning, and wildlife habitat (SFRWQCB
1995). Water quality objectives for these beneficial
uses include standards for typical water quality
parameters such as coliform bacteria, dissolved
oxygen, pH, temperature, and turbidity, as well as
for specific constituents such as un-ionized ammo-
nia, arsenic, cadmium, copper, cyanide, lead, mer-
cury, nickel, silver, and zinc.

The primary water resource and water quality con-
cern in the Marin Headlands portion of the study
area is ongoing soil erosion and associated sediment
delivery at various sites. Erosional gullies along
much of the Julian Road trail is responsible for
sediment that is transported via overland flow and
culverts to Rodeo Creek. The lower portion of
Slacker Road (trail) is steep, with grades up to 25%
and areas with severe ongoing soil erosion. The trail
from Battery Alexander to Rodeo Lagoon has steep
segments and severe erosion. The Marin NPS roads
and trails maintenance yard is unpaved and a source
of eroded soil and sediments. The Rodeo Beach
parking lot is partially unpaved and located within a
seasonal creek channel. Along Smith Road there is
an area where fill removal and restoration of wet-
land and riparian communities could occur.

Groundwater

Unless otherwise designated by the Water Quality
Control Board, all groundwaters are considered
suitable, or potentially suitable, for municipal or
domestic use. The maintenance of existing high
quality groundwater is the primary objective
(SFRWQCB 1995), with a focus on limiting bacte-
ria, organic, and inorganic chemical constituents,
and taste and odor such that the beneficial uses are
not adversely affected. The median of coliform
organisms in groundwater, sampled over a seven-
day period, is to be less than 1.1 MPN/100ml
(SFRWQCB 1995).

Fort Baker

No wells are in operation at Fort Baker. The under-
lying Franciscan bedrock is relatively imperme-
able. Rainwater flows to the bay across or beneath
the 1,000-foot length of waterfront on Horseshoe
Bay. The direction of groundwater movement is
expected to mimic the slope of the ground surface.
Groundwater reportedly occurs at shallow depth
beneath the southern portion of the site. Ground-
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water was found at 5-6 feet below the ground sur-
face during the excavation and removal of under-
ground tanks (NPS 1999a). The water table is
tidally influenced in the lower areas of the site.

Marin Headlands

No wells occur in the Marin Headlands. The local
bedrock structure is generally oriented in a north-
west to westerly trend, dipping southwest at angles
ranging from 15 to 75 degrees from the horizontal
(Oerter 2003). Differential erosion of rock types is
suspected of creating hollows within the bedrock
where alluvium can collect and become saturated
with shallow groundwater, creating wetlands
(Oerter 2003). Numerous springs throughout the
watershed feed Rodeo Creek well into the summer
months. The total volume of water stored in the
aquifer is unknown.

Water Quality
Fort Baker

To date, no sampling and analysis of groundwater
quality has occurred. The National Park Service
has recommended that the U.S. Army perform
groundwater investigations at the down gradient
edge of Fort Baker to verify that chemical plumes
from hazardous material sources are not migrating
into Horseshoe Bay.

Chemicals have likely been introduced into Horse-
shoe Bay by boat maintenance activities, ground-
water flow, and the storm drain system. U.S. Army
boat maintenance activities were conducted until
the 1950s and included washing, sanding, repair-
ing, and painting. Since 1959, the Presidio Yacht
Club has used the docks and maintenance facilities
in the cove, performing essentially the same boat
maintenance activities previously performed by the
Army. Maintenance dredging is periodically per-
formed in Horseshoe Bay. The Army has collected
19 sediment samples from the perimeter of Horse-
shoe Bay and found elevated levels of polyaro-
matic hydrocarbons, arsenic, copper, lead, and
mercury. Elevated concentrations of chemicals
were primarily near the docks. Applicable saltwa-
ter quality objectives are listed in the Water Qual-
ity Control Board’s 1995 Basin Plan, followed by
the National Toxics Rule as applicable to the San
Francisco Bay region, and then the proposed Cali-
fornia Toxics Rule (SFRWQCB 1995).

Marin Headlands

Water quality sampling and analysis have primarily
focused on surface water. Studies from 1986 to
1988 and from 1997 to 1998 determined that water
quality was generally good with a few exceptions.
Rodeo Lagoon was found to have high pH values
(9.3), possibly related to photosynthesis by algae
(Madej 1988). In addition, cadmium concentrations
were above levels recommended by the Environ-
mental Protection Agency, and wet weather fecal
coliform at all sample sites, including Rodeo La-
goon in 1997-98, were found to be above the Cali-
fornia Department of Health Services’ surface wa-
ter objectives. High sediment loading was found at
sample sites downstream from the stables, and low
dissolved oxygen levels near the Rodeo Dam.

No groundwater studies are known for the Marin
Headlands area. However, because of its past use
as a military base, there could be some groundwa-
ter contamination. Other groundwater and surface
water contamination by nutrients and fecal coli-
form may be the result of dog, horse, wildlife, and
human waste (NPS 1999b). The horse stable area
in particular is likely to be a source of both nitro-
gen and coliform.

Floodplains
Fort Baker

Fort Baker is not in a 100-year floodplain zone
(USACE 1997). However, two areas of Fort Baker
are subject to localized flooding: the entrance to
the Bay Area Discovery Museum, and the roadway
west of building 670 (due to undersized and
clogged culverts and storm drain inlet clogging).
Planned improvements should correct both of these
conditions within the next two years.

Marin Headlands

The areas immediately around Rodeo Creek and its
principal tributary are within a 100-year floodplain
zone (FEMA 1996). Areas of minimal flooding
also exist outside the 100-year floodplain along
Rodeo Creek. Areas of minimal flooding are not
expected to cause flood hazards to structures. No
other areas are prone to flooding.

Large storm events mobilize sediments that are
then transported in surface flows. The road prisms
function as dams, and existing culverts are under-
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sized and often become blocked, causing localized
flooding.

3.2.4 BIOLOGICAL RESOURCES

This section describes common and sensitive bio-
logical resources known or with potential to occur
in the study area. The information presented is
based on a literature review, a reconnaissance site
visit, data on file with the National Park Service,
database searches, professional knowledge of the
local biological issues, and site-specific field sur-
veys.

Overview of Biological Resources

The Marin Headlands and Fort Baker study area is
at the northern edge of the Golden Gate Channel,
in the central coast region of the California floristic
province, and a rich assemblage of plants and ani-
mals occurs within the study area. The biological
resources are influenced by the maritime climate,
which includes the moderating influence of the
Pacific Ocean and San Francisco Bay. Mild winter
temperatures, low summer temperatures, and the
presence of summer fog extend the flowering pe-
riod of many plants and the activity patterns of
many animals. Salt spray and strong winds also
greatly influence the plants and animals in the im-
mediate coastal area.

The study area is near the migration routes of ana-
dromous fish and marine species that spawn in the
bay. Rodeo Lagoon supports habitat for numerous
species of wintering waterfowl. The study area has
had a long history of human use that has also af-
fected the plants and animals that occur here.
Weedy vegetation occurs along roads and beside
developed areas. Ornamental plants have been cul-
tivated within and beside the developed areas dur-
ing the use of the Marin Headlands for ranching
and military facilities in the earlier part of the 20th
century. Parts of the natural vegetation were for-
merly grazed from the late 19th century to the
early 20th century.

Existing Habitats and Vegetation
Common Natural Communities

A vegetation map of the study area has been pre-
pared by NPS staff at Golden Gate National Recrea-
tion Area. While the map is not detailed enough for
determining the small acreage of impact resulting
from implementation of the proposed project, it does
provide a general overview of the extent of different
habitat types in the study area (see Table 3-9). The
natural communities, as classified for the purposes
of this analysis, are briefly described below.

Coyote Brush Scrub. Coyote brush scrub is the
most widely distributed plant community in the

TABLE 3-9. ACREAGE OF HABITAT TYPES PRESENT IN THE STUDY AREA

Classification of
Natural Commun-

GGNRA Mapping Vegetation Type

ities for this Study Acres / Hectares

Active Pasture or Agriculture n/a 16.74 |/ 6.78
Arroyo, Red, Black, and Yellow Willow Willow Scrub 84.88 / 34.38
Beaches or Mudflats n/a 45.01 / 18.23
Built-up Urban Disturbance n/a 22295 / 90.29
Bulrush / Cattail n/a 4.00 / 1.62
California Bay / Coast Live Oak Trees 20.25 / 8.20
Coyotebrush / California Sagebrush Coastal Scrub 506.17 / 205.00
Disturbed Mowed Grassy Field 41.18 /| 16.68
Dune Lupine / Dune Sagewort / Dunegrass n/a 5254 | 21.28
Dunes n/a 11543 / 46.75
Eucalyptus Trees 67.95 /| 27.52
Introduced Perennial Grassland (Deschampsia) n/a 46.25 / 18.73
Mature Coyotebrush / Coffeeberry / Poison Oak Coyote Brush Scrub 604.80 / 244.94
Monterey Pine / Monterey Cypress Trees 63.01 / 25.52
Native Weedy Grassland Annual Grassland 517.08 / 209.42
Open Grassy Coyotebrush / Yellow Bush Lupine Coyote Brush Scrub 141.10 / 57.15
Pacific Reedgrass / Carex / Juncus Wet Meadow 71.84 /| 29.10
Pickleweed / Saltgrass n/a 0.31 / 0.13
Water Drainage Channel 1,289.07 / 522.07

Total 3,910.54 /1,583.78
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study area. Typical shrub species include coyote
brush (Baccharis pilularis), coffee berry (Rhamnus
californica), poison oak (Toxicodendron diversi-
lobum), California blackberry (Rubus ursinus),
sticky monkeyflower (Mimulus aurantiacus), liz-
ard tail sunflower (Eriophyllum lanatum), and
California sagebrush (Artemisia californica).
Toyon (Heteromeles arbutifolia) and huckleberry
(Vaccinium ovatum) shrubs are present in some
areas. The herbaceous component of this plant
community includes cow parsnip (Heracleum
lanatum), bracken fern (Pteridium aquilinum), and
bee plant (Scrophularia californica). The overall
cover in this plant community is typically high. In
several locations within the study area, especially
in the immediate vicinity of the coastline and on
sandy substrates, the coyote brush community has
been heavily infested with iceplant, a nonnative
invasive weed. Approximately 746 acres of coyote
brush scrub are present in the study area.

Coastal Scrub. Coastal scrub occurs on sandy
substrates and rocky outcrops at scattered locations
throughout the study area. Typical shrub species in
this plant community include bush lupine (Lupinus
arboreus) and California sagebrush. Herbaceous
components include braken fern, California poppy,
and bee plant. Cover ranges from open to dense.
Approximately 506 acres of coastal scrub are pre-
sent in the study area.

Annual Grassland. Annual grassland occurs on
dry hillsides in scattered locations in the study
area. Common species include wild oats (Avena
fatua), soft chess (Bromus hordeaceus), Italian
ryegrass (Lolium multiflorum), rattlesnake grass
(Briza major), velvet grass (Holcus lanatus), and
ripgut brome (Bromus diandrus). Common forbs
include English plantain (Plantago lanceolata),
spring vetch (Vicia villosa), shortpod mustard
(Hirschfeldia incana), Italian thistle (Carduus
pycnocephalus), and bristly ox tongue (Picris
echioides). Native wildflowers such as California
poppy, miniature lupine (Lupinus bicolor), and
blue dicks (Dichelostemma capitata) are present as
well. Approximately 517 acres of annual grassland
are present in the study area.

Mowed Grassy Field. Mowed grassy fields occur
around buildings and structures in the study area,
along roadsides, and around the perimeter of park-
ing lots and other heavily used areas. The largest
single area of mowed grassy field occurs at the

rifle range. Species in this plant community are
typically the same as those described above under
annual grassland, but the communities differ in the
amount of mowing they receive. Approximately 41
acres of disturbed areas including mowed grassy
field are present in the study area.

Trees. Most trees in the study area spread from
landscaped areas that were originally planted as
windbreaks and are not native to the Marin Head-
lands. Common species include Monterey cypress
(Cupressus macrocarpa), eucalyptus (Eucalyptus
spp.), acacia (Acacia spp.), and pines (Pinus spp.).
A few bigcone Douglas-fir (Pseudotsuga macro-
carpa) trees and redwood (Sequoia sempervirens)
trees have been planted along Bunker Road and in
the vicinity of the Capehart housing complex.
Other native trees found in scattered locations in-
clude coast live oak (Quercus agrifolia) and mad-
rone (Arbutus menziesii). Several large tree-like
specimen of toyon are also present in the study
area. The total number of trees in the study area is
not known, but 131 acres have been classified as
eucalyptus or Monterey pine / Monterey cypress.

Invasive Weeds. Invasive weeds occur in scat-
tered locations along roadsides and in other dis-
turbed areas. Among the most conspicuous are
jubata grass (Cortaderia jubata), fennel (Foenicu-
lum vulgare), iceplant (Carpobrotus edulis), thor-
oughwort (Argeratina adenophora), French broom
(Genista monspessulana), and Scotch broom (Cyti-
sus scoparius). Some of the herbaceous species
described under annual grassland, such as Italian
thistle, and some of the tree species described un-
der trees, such as acacia, eucalyptus, Monterey
pine, and Monterey cypress, are also considered
invasive weeds, due to their ability to spread natu-
rally into native plant communities.

Wetlands

A revised version of the Wetland Statement of
Findings in support of the Preferred Alternative
(Alternative 3) is included as Appendix F of the
Final Environmental Impact Statement. The Wet-
lands Statement of Findings describes the occur-
rence, extent, and Cowardin classification of wet-
lands that were mapped within the project area,
explains the steps the NPS has taken to avoid and
minimize impacts to these wetland resources, and
describes the compensatory mitigation that is pro-
posed for those wetland impacts which are un-
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avoidable. The Wetland Statement of Findings was
written under the guidance of NPS Directors Order
77-1, Wetland Protection.

According to the WSOF the following wetlands
are present in the project area:

» Palustrine emergent — herbaceous (e.g.,
sedge, rush, grass) habitat within the Rodeo
Lagoon watershed and subject to various
runoff and flooding regimes

 Palustrine scrub-shrub — riparian scrub
(e.g., willow) habitat within the Rodeo La-
goon watershed and subject to various run-
off and flooding regimes

» Estuarine unconsolidated bottom — Rodeo
Lagoon itself and adjacent wetlands, which
are sustained by a mix of tidal and freshwa-
ter input

» Estuarine emergent — emergent wetland
fringe surrounding Rodeo Lagoon, which is
sustained by a mix of fresh and tidal water
input

The WSOF provides a map of locations of the wet-
lands that are in the overall project area and de-
scribes the impacts of the Preferred Alternative on
each wetland feature. Wetlands have been mapped
using the U.S. Army Corps of Engineers’ method-
ology (USACE 1987). Figure 3.2 shows an over-
view of this USACE jurisdictional wetlands. A
narrow “study area” was defined in this process,
and all jurisdictional wetlands were delineated
within the boundaries of potential ground distur-
bance associated with project construction. How-
ever, the WSOF maps also show wetlands outside
the narrow “study area” that were mapped previ-
ously by NPS as Cowardin wetlands (Cowardin et
al. 1979), and described in Appendix F. The Cow-
ardin wetland classification is the standard used by
the National Park Service. The USACE wetland
delineation is necessary for regulatory compliance
under Sections 401 and 404 of the Clean Water
Act.

Wildlife and Aquatic Life

A wide variety of wildlife and aquatic species in-
habit the study area and the Golden Gate National
Recreation Area as a whole. This is largely a result

of the diverse habitats and the low level of human
disturbance throughout much of the area.

The Rodeo Beach and Rodeo Lagoon area provide
foraging and loafing habitat for a variety of aquatic
birds, such as grebes, gulls, terns, pelicans, cormo-
rants, shorebirds, ducks, egrets, and herons. The
lagoon waters support several fish species, includ-
ing the prickly sculpin (Cottus asper), threespine
stickleback (Gasterosteus aculeatus), and the fed-
erally endangered tidewater goby (Eucyclogobius
newberryi) (Fong 1999a). Several species of seal
and sea lion are known to occur in the area and
could haul out on nearby beaches. However, they
are unlikely to use Rodeo Beach because of the
relatively high levels of human disturbance. Rodeo
Lake and Creek provide open water, marsh, ripar-
ian, and other wetland habitats. These areas sup-
port the highest overall wildlife diversity within
the study area because they are used by a combina-
tion of aquatic and terrestrial wildlife species. Fish,
amphibians, and aquatic reptiles dependent on
freshwater aquatic habitats are largely restricted to
these portions of the study area. A high diversity of
aquatic and terrestrial bird species also use these
habitats for foraging and nesting, and mammals
depend on them as a source of food and water.

Coastal scrub, grasslands, and other upland habi-
tats that dominate the study area support a diverse
community of reptiles, birds, mammals, and inver-
tebrates including the federally endangered mis-
sion blue butterfly species. These habitats are used
by a particularly wide variety of bird species,
many of which use them for nesting. White-
crowned sparrows (Zonotrichia leucophrys), red-
winged blackbirds (Agelaius phoniceus), savannah
sparrows (Passerculus sandwichensis), and song
sparrows (Melospiza melodia) were the most
commonly detected species in grasslands (PRBO
2001). The most abundant species in coastal scrub
were white-crowned sparrows, spotted towhees
(Pipilo maculatus), and wrentits (Chamaea fas-
ciata). Additionally, at least 44 species of butter-
flies occur in the Marin Headlands, illustrating the
importance of native habitat fragments within
largely developed landscapes (NPS 2005c).

Patches of woodland are also scattered throughout
the study area. In most cases, these patches are

dominated by nonnative trees (e.g., eucalyptus and
cypress), and native wildlife diversity is relatively
low. However, tall eucalyptus, Monterey pine and
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cypress trees may provide nesting sites for raptors
including red-shouldered hawk (Buteo lineatus),
red-tailed hawk (Buteo jamaicensis), American
kestrel (Falco sparverius), and great horned owl
(Bubo virginianus). Additionally, some of these
stands of non-native trees may support fairly high
diversities of birds because of the structure that
these trees provide and the associated ecotones
with more natural habitats. For example, at Kirby
Cove forest-associated birds such as woodpeckers
and nuthatches are found with adjacent areas of
coastal scrub, and riparian habitat. The diversity of
birds is typically related to the stand size and
shape, as well as it topography and climate (e.g.,
stands of trees Hawk Hill on the ridge top are
more exposed than places like Kirby Cove, how-
ever its ridge top position is may likely be a reason
that it attracts migratory birds). Additionally,
stands of eucalyptus may provide transitional
roosting habitat for migrating monarch butterflies
(Danaus plexippus). Non-native and designed
landscape vegetation also support generalist and
opportunistic species such as the Eurasian starling
(Sturnus vulgaris) and western scrub-jay (Aphelo-
coma californica).

Special Status Species

Special status species include plants and animals in
the following categories:

 species listed or proposed for listing as
threatened or endangered under the Endan-
gered Species Act or the California Endan-
gered Species Act

» species considered as candidates for listing
as threatened or endangered under the En-
dangered Species Act or the California En-
dangered Species Act

 species identified by the California Depart-
ment of Fish and Game as California spe-
cies of special concern

» species identified by United States Fish and
Wildlife Service as species of concern

 plants listed as endangered or rare under the
California Native Plant Protection Act

» animals fully protected in California under
the California Fish and Game Code

» plants listed by the California Native Plant
Society as rare, threatened, or endangered in
California and elsewhere (list 1) or rare,
threatened or endangered in California but
more common elsewhere (list 2)
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Special Status Plant Species

Special status plant species present include the
following:

Coast rock cress (Arabis blepharophylla)
Franciscan thistle (Cirsium andrewsii)

San Francisco wallflower (Erysimum francis-
canum)

Based on the literature review, 61 special status
plant species were initially identified as having
potential to occur in the study area. Of these 61
species, 13 were eliminated from further analysis
because of a lack of suitable habitat in the study
area. In addition, Presidio manzanita (Arctostaphy-
los hookeri ssp. ravenii), Presidio clarkia (Clarkia
franciscana), San Francisco Lessingia (Lessingia
germanorum), and Santa Cruz bush-mallow (Ma-
lacothamnus fasciculatus var. nesioticus) were
eliminated from further analysis because they are
only known from one to a few occurrences in San
Francisco or San Mateo counties, and park re-
source staff do not expect them to occur in the
Marin Headlands (Fritzke, pers. comm. 2006). Of
the remaining species, 31 occur in coastal scrub or
coastal bluff scrub, 10 in wetland habitats (includ-
ing freshwater and saltwater marshes and
swamps), and 32 in grassland habitats (including
valley and foothill grassland and coastal prairie;
note that species were counted twice if they occur
both in coastal scrub and coastal prairie). These
plants include species listed under the federal En-
dangered Species Act as threatened or endangered,
listed by California as threatened or endangered,
and locally rare species of special concern to the
park. A table providing detailed information on
these species, including their common and scien-
tific names, listing status, habitat, and known dis-
tribution, is provided in Appendix D.

In May 2005 focused special status plant surveys
were conducted by URS Corporation for six spe-
cies: Sonoma alopecurus (Alopecurus aequalis var.
sonomensis), marsh sandwort (Arenaria paludi-
cola), yellow larkspur (Delphinium luteum), white-
rayed pentachaeta (Pentachaeta bellidiflora),
showy Indian clover (Trifolium amoenum), and
soft bird’s beak (Cordylanthus mollis). All six of
these species are federally listed as endangered.
The survey was conducted within the blooming
periods of all six species. Suitable salt marsh habi-
tat that could support soft bird’s beak is not present
in the study area. Potential habitat is present for the

remaining five species targeted in the survey;
however, none of these species was identified in
the study area. No other information on the poten-
tial presence and distribution of the other special
status plant species in the study area is available at
this time.

Three species in the table in Appendix D — coast
rock cress (Arabis blepharophylla), Franciscan
thistle (Cirsium andrewsii), and San Francisco
wallflower (Erysimum franciscanum) — have
known populations in the Marin Headlands. These
populations are mentioned and described in a 2004
report on monitoring and surveying of 43 rare
plants within Golden Gate National Recreation
Area and the San Francisco Water District. Moni-
toring of these populations, however, was not con-
ducted in 2004 (NPS 2004d).

Special Status Wildlife Species

The U.S. Fish and Wildlife Service and the Cali-
fornia Natural Diversity Database list many special
status wildlife species that have potential to occur
in the general vicinity of study area. However,
most of these species are restricted to habitats ab-
sent from the study area and are therefore not dis-
cussed in this document. Species with very re-
stricted ranges that do not include the study area
(e.g., Point Reyes Peninsula, San Francisco Penin-
sula, and San Pablo Bay) are also excluded from
the discussion. A variety of special status birds
could occur in the study area, but the special status
designation of most birds applies only to nesting
individuals. Therefore, discussion in this section is
limited to species that are likely to nest in the study
area, and the following discussion focuses on those
that could be reasonably expected to occur in the
study area. This determination was based on re-
sults of surveys, review of available information
regarding the species’ local range and status, habi-
tats present, and information collected during the
reconnaissance surveys conducted for this project.
Six of the species are federally listed as threatened
or endangered; the remaining species are consid-
ered species of special concern by California De-
partment of Fish and Game and/or federal species
of concern by the U.S. Fish and Wildlife Service.

Mission Blue Butterfly. The mission blue butter-
fly (Icaricia icarioides missionensis) is federally
listed as endangered. The butterfly was first col-
lected in 1937 from the Mission District of San
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Francisco. Today a small colony is located on
Twin Peaks. The species has also been collected
from Fort Baker. The majority of the remaining
colonies are found on San Bruno Mountain in San
Mateo County. Other colonies have been discov-
ered in San Mateo County at Milagra and Sweeney
Ridges in Golden Gate National Recreation Area.
Colonies are located at elevations ranging from
690 to 1,180 feet. Some colonies occur in the fog
belt of the coastal range. Coastal chaparral and
coastal grasslands dominate the vegetation type
where colonies are found (May & Associates
2007).

Adults have one generation per year, with a flight
period from mid-February to early July at the
Marin Headlands and late May to mid-June at San
Bruno Mountain. Mission blue butterflies occur at
the Marin Headlands in the planning area and to
the north to the Alta Avenue fire road above Marin
City (May & Associates 2007).

In 1994 the park initiated a long-term mission blue
butterfly monitoring program at Milagra Ridge and
Marin Headlands. A total of 30 permanent tran-
sects were installed, with additional transects
added at Fort Baker and select locations over the
past five years.

In 1998 mission blue butterfly abundance was the
lowest in five years, coincident with El Nifio con-
ditions with elevated winter and spring rainfall,
which may have contributed to the significant die-
back of host plants. Butterfly numbers remained
low from 1998 to 2002 (with peak daily counts
ranging from 8 to 15 total individuals observed on
all transects), but increased somewhat from 2003
to 2005 (15 to 23). The highest peak daily counts
were observed from 1994 to 1997 (26 to 52) (May
& Associates 2007).

Other recent studies involving mapping of host and
plants, and studies using GIS modeling to predict
the location of areas with mission blue butterfly
habitat characteristics, have identified patches of
existing habitat (host plants) and predicted mission
blue butterfly habitat in the immediate project vi-
cinity along most of the roads and trails proposed
for improvements (Conzelman and East roads, the
Coastal Trail, and Slacker Road (trail)) (May &
Associates 2007).

In response to the butterfly’s endangered status, the
park initiated a broad-scale habitat restoration pro-

gram to remove French broom, pampas grass, and
other targeted invasive plant species throughout its
habitat in the park during the late 1980s and early
1990s. Habitat restoration efforts have continued
annually consistent with recovery objectives, with
large-scale tree removal efforts performed at
Slacker Ridge and Hawk Hill in consultation with
the U.S. Fish and Wildlife Service, as well as thor-
oughwort removal throughout the coastal drainages.
The Golden Gate Bridge District also recently re-
stored 18 acres of mission blue butterfly habitat at
Fort Baker and Kirby Cove as a part of a mitigation
requirement for the bridge’s seismic retrofit project.

California Freshwater Shrimp. The California
freshwater shrimp (Syncaris pacifica) is federally
listed as endangered. This species is restricted to
coastal streams in Marin, Sonoma, and Napa coun-
ties. California freshwater shrimp are found in
low-gradient streams with structurally diverse
banks, exposed roots, overhanging woody debris,
and/or overhanging vegetation (USFWS 1998).
Streams in the study area do not provide suitable
habitat for the California freshwater shrimp; there-
fore, this species is not discussed further.

Tidewater Goby. The tidewater goby is federally
listed as endangered. This species occurs in slightly
brackish waters along the entire California coast.
Tidewater gobies are often found in waters of rela-
tively low salinities, in the uppermost brackish zone
of larger estuaries and coastal lagoons. However,
they can tolerate a wide range of salinities and regu-
larly range into freshwater or high salinity areas
(USFWS 2000). Rodeo Lagoon supports the only
extant tidewater goby population in the San Fran-
cisco Bay area. Surveys from 1996 to 1999 docu-
mented a variable density of tidewater gobies in the
lagoon. Densities were somewhat consistent, rang-
ing from 6.3 to 12.2 individuals per square meter in
three of the survey years, although densities of 40.3
individuals per square meter were documented in
one of the survey years (Fong 1999a). Surveys in
fall 2005 indicated higher than average goby densi-
ties in Rodeo Lagoon (NPS unpublished data). Sea-
sonal sampling by NPS personnel found that densi-
ties of gobies are typically highest during the fall
and lowest during the winter.

Steelhead. The Central California Coast evolution-
arily significant unit of steelhead (Oncorhynchus
mykiss) is federally listed as threatened. This spe-
cies is an anadromous fish that spends its adult life
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in the ocean and returns to freshwater to spawn.
Steelhead enter freshwater and migrate upstream
during higher flow events with associated lower
water temperatures, generally between December
and May. Spawning occurs from November to
April, when adults pair to lay and fertilize thou-
sands of eggs in freshwater gravel nests excavated
by females. Depending on water temperatures, eggs
incubate for several weeks to months before hatch-
ing as larvae, which later emerge from the gravel as
young juveniles. Juveniles may spend from a few
hours to several years in freshwater areas before
migrating to the ocean (National Oceanic and At-
mospheric Administration [NOAA] 2004). Small
numbers of steelhead have been documented in the
Rodeo Lagoon watershed.

Although overall steelhead densities are low in
Rodeo Creek, the condition of similarly aged
steelhead is better in the Rodeo Creek watershed
than in the Redwood Creek watershed (Fong
2005). It is unclear whether the fish are anadro-
mous and naturally occurring. Past historical re-
cords have indicated that Rodeo Lake was stocked
by the California Department of Fish and Game
when the U.S. Army managed the Marin Head-
lands. In addition, Rodeo Lagoon is closed to the
Pacific Ocean for much of the year, open from a
few weeks to a couple months during the winter
and late spring. Spawning habitat for steelhead in
Rodeo Creek is limited due to a low abundance of
sandy or gravelly substrates (Fong 2005).

California Red-legged Frog. The California red-
legged frog (Rana aurora draytonii) is federally
listed as threatened. The final rule on designated
critical habitat, published in the Federal Register
on April 13, 2006, does not include a red-legged
frog critical habitat unit within the Marin Head-
lands or any of Golden Gate National Recreation
Area (USFWS 2006a). California red-legged frogs
typically breed in deep, still, or slow-moving water
with dense riparian or emergent vegetation and are
rarely found far from water during the dry season.
This subspecies is known to occur in a number of
locations in Marin County (USFWS 2002). Rodeo
Lake provides suitable breeding habitat for Cali-
fornia red-legged frogs. One individual was ob-
served in the lake in 1997 and at least five were
observed in 2004-5, when breeding activity was
also documented (Wood 2005). The quality of
habitat provided by the lake is enhanced by the
absence of bullfrogs and exotic fish that prey on

red-legged frogs. In addition, juvenile red-legged
frogs were observed in October 2005 using the
eastern shoreline of Rodeo Lagoon due to the
abundance of flying insects (NPS unpublished
data). The subspecies could also use Rodeo Creek,
although it is not anticipated to provide suitable
breeding habitat, and California red-legged frogs
are only likely to utilize it for dispersal purposes.
A habitat assessment of two Rodeo Creek tribu-
taries that run along the western and eastern sides
of the stables south of Bunker Road was conducted
in 2005. Both tributaries were determined to pro-
vide sufficient cover and structure to support non-
breeding habitat for the subspecies, but suitability
is limited by the ephemeral nature of the water,
which typically dries up in late spring or early
summer.

Western Snowy Plover. The Pacific coast breed-
ing population of the western snowy plover (Cha-
radrius alexandrinus nivosus) is federally listed as
threatened. On March 22, 2004, the U.S. Fish and
Wildlife Service determined that substantial in-
formation existed to support the possible delisting
of the species, and a status review was initiated
(USFWS 2004b). This population of snowy plov-
ers occurs along coastal beaches and primarily
nests on sand spits, dune-backed beaches, beaches
at creek and river mouths, and salt pans at lagoons
and estuaries. Snowy plovers do not nest within
the study area, but they are known to nest else-
where in coastal Marin County (USFWS 2001).
The western snowy plover occurs within the park
at Ocean Beach and Crissy Field from mid July
through early May. There are no breeding sites in
or adjacent to the action area; snowy plovers have
been observed on rare occasions and for short pe-
riods of time (over a few days) at Rodeo Beach
(May & Associates 2007).

California Brown Pelican. The California brown
pelican (Pelecanus occidentalis californicus) is
federally listed as endangered. Nesting is restricted
to islands in the Gulf of California and along the
outer coast from Baja California to West Anacapa
and Santa Barbara islands in southern California.
Non-breeding California brown pelicans range
northward along the Pacific Coast from the Gulf of
California to Washington and southern British Co-
lumbia (May & Associates 2007).

The California brown pelican is common in coastal
areas of Golden Gate National Recreation Area
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from April through December. From January
through March, pelicans are less frequently seen in
the park and in much smaller flocks. The park has
significant roost areas for brown pelicans, and they
have been observed roosting at Seal Rocks, Alca-
traz Island, and in the Marin Headlands at Bird
Island and Rodeo Beach (at the western end of
Rodeo Lagoon). Bird Island is one of the largest
roosting sites in northern California, with up to
several thousand pelicans. Pelicans by the hun-
dreds also bathe, feed, and roost in nearby Rodeo
Lagoon. When they are on the lagoon, the pelicans
tend to use the western two-thirds of the water
area, occasionally using the eastern third of the
lagoon. The pelicans primarily roost at the west
edge of the lagoon in the early morning, and dur-
ing storms on a point of sand near the southwest
corner (May & Associates 2007).

Salt Marsh Harvest Mouse. The salt marsh har-
vest mouse (Reithrodontomys raviventris) is feder-
ally and state listed as endangered; it has fully pro-
tected status under the California Fish and Game
Code (sec. 4700). This species is restricted to the
San Francisco Bay area and inhabits salt marshes
with dense cover, particularly pickleweed. Based
on extensive trapping of harvest mice, the western
extent of the mouse’s range was determined to be
Corte Madera Marsh in eastern Marin County.
Therefore, potential habitat at Rodeo Lagoon is
outside this species’ range (May & Associates
2007). Salt marsh harvest mice were reportedly
trapped at Rodeo Lagoon in 1992, although subse-
quent review of the trapping records concluded the
individuals were likely misidentified western har-
vest mice. Rodeo Lagoon used to be breached
regularly, resulting in higher salinity levels from
tidal influence. However, this no longer occurs,
which may be partially responsible for the lack of
pickleweed habitat around the lagoon. Therefore,
even if the salt marsh harvest mouse may have
once occurred at Rodeo Lagoon, current conditions
(low salinity levels and lack of pickleweed) would
likely preclude its presence today (May & Associ-
ates 2007).

Western Pond Turtle. The western pond turtle
(Emmys marmorata) is a federal and state species
of concern. This species occurs in aquatic habitats,
such as streams, ponds, freshwater marshes, and
lakes. Pond turtles require still or slow-moving
water with in-stream emergent woody debris,
rocks, or other similar features for basking sites.

Their nests are typically located on unshaded up-
land slopes in dry substrates with clay or silt soils.
Rodeo Lake and potentially portions of Rodeo
Creek provide suitable aquatic habitat for pond
turtles, and open upland habitats nearby may pro-
vide suitable nesting habitat.

Foothill Yellow-legged Frog. The foothill yellow-
legged frog (Rana boylii) is a federal and state
species of concern. This frog species occurs in
shallow, partly shaded streams, preferably with
riffles and at least some small- to medium-sized
cobble substrate. Egg masses are deposited on the
downstream side of cobbles or boulders, over
which a relatively thin, gentle flow of water oc-
curs. Streams in the study area are heavily shaded
and do not provide suitable habitat for the foothill
yellow-legged frog. Therefore, this species is not
discussed further.

Salt Marsh Common Yellowthroat. The salt
marsh common yellowthroat (Geothlypis trichas
sinuosa) is a federal and state species of concern.
Within Marin County this species typically occurs
in freshwater marsh, coastal swales, and riparian
thickets and swamps. It can also occur in brackish
marsh, salt marsh, and upland habitats with dense
groundcover, such as mustard, dock, and nettle
(Shuford 1993). Salt marsh common yellowthroats
are common nesters in suitable habitat throughout
Marin County and are likely to nest within the
study area.

Allen’s Hummingbird. Allen’s hummingbird
(Selasphorus sasin) is a federal species of concern.
It occurs in a variety of coastal habitats, including
riparian, coastal scrub, coniferous forest, eucalyp-
tus groves, and to a limited extent, oak woodland
(Shuford 1993). As with yellowthroats, Allen’s
hummingbird is a common nesting species in the
region and is likely to nest in the study area.

Bat Species. A number of bat species that are fed-
eral and/or state species of concern could occur in
the study area, including Townsend’s western big-
eared bat (Corynorhinus townsendii townsendii),
greater western mastiff-bat (Eumops perotis), long-
eared myotis (Myotis evotis), fringed myotis
(Myotis thysanodes), long-legged myotis (Myotis
volans), and Yuma myotis (Myotis yumanensis).
These species could forage throughout the study
area. Trees in the study area could provide suitable
roost sites for some species, although most indi-
viduals are anticipated to roost in buildings.
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3.2.5 AIR QUALITY

Air Quality Pollutants and Ambient Air
Quality Standards

Air quality regulations focus on the following air
pollutants: ozone, carbon monoxide (CO), nitrogen
dioxide (NO,), sulfur dioxide (SO,), particulate
matter (PM), and lead. Each pollutant is briefly
described below, including source types and health
effects. Because these are the most prevalent air
pollutants known to be deleterious to human health
and extensive health effects criteria documents are
available, they are commonly referred to as “crite-
ria air pollutants.”

The Environmental Protection Agency has estab-
lished primary and secondary national ambient air
quality standards for the following criteria air pol-
lutants: ozone, CO, NO,, SO,, respirable particu-
late matter (PMyp), fine particulate matter (PM;5s),
and lead (see Table 3-10). The primary standards
protect the public health, and secondary standards
protect public welfare. In addition to the national
ambient air quality standards, the California Air
Resources Board (CARB) has established state
ambient air quality standards for sulfates, hydro-
gen sulfide, vinyl chloride, visibility-reducing par-
ticulate matter, and criteria air pollutants. In most
cases the California standards are more stringent
than the national standards. Differences are gener-
ally explained by the health effects studies that
were considered during the standard-setting proc-
ess and the interpretation of the studies. The Cali-
fornia ambient air quality standards also incorpo-
rate a margin of safety to protect sensitive
individuals (see Table 3-10).

Ozone

Ozone is a photochemical oxidant, a substance
whose oxygen combines chemically with another
substance in the presence of sunlight, and is the
primary component of smog. Ozone is not directly
emitted into the air, but is formed through complex
chemical reactions between precursor emissions of
reactive organic gases (ROG) and oxides of nitro-
gen (NOy) in the presence of sunlight. Reactive
organic gases are volatile organic compounds that
are photochemically reactive. ROG emissions re-
sult primarily from incomplete combustion and the
evaporation of chemical solvents and fuels. Nitro-
gen oxides are a group of gaseous compounds that
also result from fuel combustion.

Ozone in the upper atmosphere acts in a beneficial
manner by shielding the earth from harmful ultra-
violet radiation emitted by the sun. However,
ozone in the lower atmosphere is a major health
and environmental concern. Topography and me-
teorology play a major role in ozone formation.
Generally, low wind speeds or stagnant air coupled
with warm temperatures and clear skies provide
the optimum conditions for ozone formation. As a
result, summer is generally the peak ozone season.
Because of the reaction time involved, peak ozone
concentrations often occur far downwind of the
precursor emissions. Therefore, ozone is a regional
pollutant that often affects large areas. In general,
ozone concentrations over or near urban and rural
areas reflect interplay of emissions of ozone pre-
cursors, transport, meteorology, and atmospheric
chemistry (Godish 1991).

Carbon Monoxide

Carbon monoxide is a colorless, odorless, and poi-
sonous gas produced by incomplete combustion of
carbon in fuels, primarily from mobile sources
(vehicles). In fact, 77% of the nationwide CO
emissions are from mobile sources. The other 23%
are from wood-burning stoves, incinerators, and
industrial sources.

Adverse health effects associated with exposure to
CO concentrations include such symptoms as dizzi-
ness, headaches, and fatigue. CO exposure is espe-
cially harmful to individuals who suffer from car-
diovascular and respiratory diseases (US EPA 2005).

Nitrogen Dioxide

Nitrogen dioxide is a brownish, highly reactive gas
that is present in all urban environments. The ma-
jor human-made sources are combustion devices,
such as boilers, gas turbines, and mobile and sta-
tionary reciprocating internal combustion engines.
Combustion devices emit primarily nitric oxide,
which reacts through oxidation in the atmosphere
to form nitrogen dioxide (US EPA 2005). The
combined emissions of nitric oxide and nitrogen
dioxide are referred to as nitrogen oxides (NOx),
which are reported as equivalent nitrogen dioxide.
Because nitrogen dioxide is formed and depleted
by reactions associated with photochemical smog
(ozone), the NO, concentration in a particular geo-
graphical area may not be representative of the
local NOyx emission sources.
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TABLE 3-10. AMBIENT AIR QUALITY STANDARDS AND DESIGNATIONS

California Standards

National Standards®*

Pollutant

Averaging
Time

Standards?®®

Attainment

(Marin County)®

Status

Primary>?®

Secondary™®

Attainment
Status
(Marin County)’

] 0.09 ppm N (Serious) 0.12 ppm’ 9
Ozone 1-hour (180 ug/m®) (235 pg/m°) Same as Pri- N
8-hour 0.070 ppm® _ ?1(;%3 22?:“3) mary Standard N (Marginal)
1-hour 20 ppm 35 ppm
Carbon Monoxide (23 mg/m®) A (40 mg/m®) _ A
(CO) 8-hour 9 ppm 9 ppm
(10 mg/m®) (10 mg/m®)
Annual Arithmetic | _ 0.053 ppm U/A
Nitrogen Dioxide Mean (100 pg/m®) Same as Pri-
(NO) 0.25 ppm mary Standard
1-hour (470 pg/m?) A - -
Annual Arithmetic | _ 0.030 ppm _
Mean (80 pg/m®)
. 0.04 ppm 0.14 ppm _
Sulfur Dioxide 24-hour (105 pg/m®) A (365 pg/m®) UiA
(SO2) ! 0.5 ppm
3-hour - - - (1300 pg/m?)
) 0.25 ppm _ _ _
1-hour (655 pg/m?) A
Respirable Par- Annual Arithmetic 3 3,6 .
ticulate Matter Mean 20 pg/m N 50 pg/m Sgpesagnpdr;r d A
(PMi0) 24-hour 50 pg/m® 150 pg/m*°® y
Fine Particulate ,";\Ar;r;l;al Arithmetic | ;. pg/m?® N 15 pg/m?® Same as Pri- U
Matter (PM_s) >4-hour — — 65 pgin”® mary Standard
Lead™ 30-day Average | 1.5 uyg/m® A - - -
3 Same as Pri-
Calendar Quarter | — - 1.5 yg/m mary Standard A
Sulfates 24-hour 25 pg/m®
Hydrogen Sulfide ) 0.03 ppm
1-hour (42 “g/ms) ]
Vinyl Chloride™ 0.01 ppm
24-hour (26 ugim?) U/A
Visibility-Reducing | 8-hour Extinction coefficient | U No
Particle Matter of 0.23 per kilometer; National
visibility of 10 miles Standard
or more (0.07-30 andards
miles or more for
Lake Tahoe) because
of particles when the
relative humidity is
less than 70%.

Sources: California Air Resources Board 2005, U.S. Environmental Protection Agency 2005.
1 National standards (other than ozone, PM, and those based on annual averages or annual arithmetic means) are not to be exceeded more than once a year. The
ozone standard is attained when the fourth highest 8-hour concentration in a year, averaged over three years, is equal to or less than the standard. The PM,, 24-hour
standard is attained when 99% of the daily concentrations, averaged over three years, are equal to or less than the standard. The PM, 5 24-hour standard is attained
when 98% of the daily concentrations, averaged over three years, are equal to or less than the standard. Contact the EPA for further clarification and current federal
policies.
2. California standards for ozone, CO (except Lake Tahoe), SO, (1- and 24-hour), NO,, PM, and visibility-reducing particles are values that are not to be exceeded.
All others are not to be equaled or exceeded. CAAQS are listed in the Table of Standards in Section 70200 of Title 17 of the California Code of Regulations.
3 Concentration expressed first in units in which it was promulgated (i.e., parts per million [ppm[ or micrograms per cubic meter [ug/m3[). Equivalent units given in
parentheses are based on a reference temperature of 25°C and a reference pressure of 760 torr. Most measurements of air quality are to be corrected to a reference
temperature of 25°C and a reference pressure of 760 torr; ppm in this table refers to ppm by volume, or micromoles of pollutant per mole of gas.
4. U — Unclassified: A pollutant is designated unclassified if the data are incomplete and do not support a designation of attainment or non-attainment.
A — Attainment: A pollutant is in attainment if the state standard for that pollutant was not violated at any site in the area during a three-year period.
N — Non-attainment: A pollutant is designated non-attainment if there was a least one violation of a state standard for that pollutant in the area.
NT — Non-attainment/Transitional: A subcategory of the non-attainment designation. An area is designated non-attainment/transitional to signify that the area is
close to attaining the standard for that pollutant.
5 National Primary Standards: The levels of air quality necessary, with an adequate margin of safety, to protect the public health.
6 National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated adverse effects of a pollutant.
7. N~ Non-attainment: Any area that does not meet (or that contributes to ambient air quality in a nearby area that does not meet) the national primary or secondary
ambient air quality standard for the pollutant.
A — Attainment: any area that meets the national primary or secondary ambient air quality standard for the pollutant.
U — Unclassifiable: any area that cannot be classified on the basis of available information as meeting or not meeting the national primary or secondary ambient
air quality standard for the pollutant.
8 This concentration was approved by the Air Resources Board on April 28, 2005, and is expected to become effective in early 2006.
9 The 1-hour 0zone NAAQS was revoked on June 15, 2005.
10 The California Air Resources Board has identified lead and vinyl chloride as toxic air contaminants with no threshold of exposure for adverse health effects deter-
mined. These actions allow for the implementation of control measures at levels below the ambient concentrations specified for these pollutants.
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Inhalation is the most common route of exposure
to nitrogen dioxide. Because the compound has
relatively low solubility in water, the principal site
of toxicity is in the lower respiratory tract. The
severity of adverse health effects depends primar-
ily on the concentration inhaled rather than the
duration of exposure.

Sulfur Dioxide

Sulfur dioxide is produced by such stationary
sources as coal and oil combustion, steel mills,
refineries, and pulp and paper mills. The major
adverse health effects associated with SO, expo-
sure pertain to the upper respiratory tract. Sulfur
dioxide is a respiratory irritant with constriction of
the bronchioles occurring with SO, inhalation at 5
ppm or more. On contact with the moist mucous
membranes, sulfur dioxide produces sulfurous
acid, which is a direct irritant. Concentration rather
than duration of the exposure is an important de-
terminant of respiratory effects.

Particulate Matter

Respirable particulate matter with an aerodynamic
diameter of 10 micrometers or less is referred to as
PMyy. It consists of particulate matter emitted di-
rectly into the air, such as fugitive dust, soot, and
smoke from mobile and stationary sources, con-
struction operations, fires and natural windblown
dust, and particulate matter formed in the atmos-
phere by condensation and/or transformation of
sulfur dioxide and reactive organic compounds
(US EPA 2005). PM, 5 includes a subgroup of
finer particles that have an aerodynamic diameter
of 2.5 micrometers or less (CARB 2005).

The adverse health effects associated with PM1q
depend on the specific composition of the particu-
late matter. For example, health effects may be
associated with metals, polycyclic aromatic hydro-
carbons, and other toxic substances adsorbed onto
fine particulate matter, which is referred to as the
piggybacking effect, or with fine dust particles of
silica or asbestos. Generally, adverse health effects
associated with PMyo may result from both short-
term and long-term exposure to elevated concen-
trations and may include breathing and respiratory
symptoms, aggravation of existing respiratory and
cardiovascular diseases, alterations to the immune
system, carcinogenesis, and premature death (US
EPA 2005). PM, s poses an increased health risk
because the particles can deposit deep in the lungs

and contain substances that are particularly harm-
ful to human health.

Lead

Lead is found naturally in the environment as well
as in manufactured products. The major sources of
lead emissions have historically been mobile and
industrial sources. As a result of EPA regulatory
efforts to remove lead from gasoline, emissions of
lead from the transportation sector have declined
dramatically (95% between 1980 and 1999), and
levels in the air decreased by 94% between 1980
and 1999. As a result of the phaseout of leaded
gasoline, metal processing is currently the primary
source of lead emissions. The highest levels of
lead in air are generally found near lead smelters.
Other stationary sources are waste incinerators,
utilities, and lead-acid battery manufacturers.

Although the ambient lead standards are no longer
violated, lead emissions from stationary sources
still pose “hot spot” problems in some areas. As a
result, the California Air Resources Board identi-
fied lead as a toxic air contaminant.

Air Quality Monitoring and Air Quality
Condition

The Bay Area Air Quality Management District
operates a regional air quality monitoring network
that regularly measures the concentrations of the
major criteria air pollutants. The San Rafael station
is the closest to the study area with recent data for
ozone, CO, and PMyq. Table 3-11 summarizes the
air quality data from the most recent three years.

Air quality conditions in the study area are deter-
mined by such natural factors as climate and to-
pography, in addition to the ambient air pollutant
emission concentrations. These factors are dis-
cussed separately below.

Attainment Area Designations

Ambient concentrations of criteria air pollutants are
used as indicators of air quality conditions (Table
3-11). Both the California Air Resources Board and
the Environmental Protection Agency use ambient
monitoring data to designate areas according to
their attainment status for criteria air pollutants. The
purpose of these designations is to identify those
areas with air quality problems and thereby initiate
planning efforts for improvement. The three basic
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designation categories are non-attainment, attain-
ment, and unclassified. Unclassified is used in an
area that cannot be classified on the basis of avail-
able information as meeting or not meeting the
standards. In addition, the California designations
include a subcategory of the non-attainment desig-
nation that is called non-attainment transitional,
which is given to non-attainment areas that are pro-
gressing and nearing attainment. Attainment desig-
nations with respect to the study area are shown in
Table 3-10 for each criteria air pollutant.

Climate and Topography

The study area is located in the San Francisco Bay
area air basin, which is characterized by complex
terrain, consisting of coastal mountain ranges,
inland valleys, and bays that distort normal wind
flow patterns. The Coast Range splits, resulting in
a western coast gap (Golden Gate) and an eastern
coast gap (Carquinez Strait), which allow air to
flow in and out of the basin and the Central Valley.

Regional flow patterns affect air quality by moving
pollutants downwind of sources. Localized mete-
orological conditions, such as moderate winds, dis-
perse pollutants and reduce pollutant concentra-
tions. An inversion layer develops when a layer of
warm air traps cooler air close to the ground. Such
temperature inversions hamper dispersion by creat-
ing a ceiling over the area and trapping air pollut-

ants near the ground. During summer mornings and
afternoons, these inversions are present over the
study area. During summer’s longer daylight hours,
plentiful sunshine provides the energy needed to
fuel photochemical reactions, producing ozone.

In the winter temperature inversions dominate dur-
ing the night and early morning hours but fre-
quently dissipate by afternoon. The greatest pollu-
tion problems during winter months are from CO
and NOx. High CO concentrations occur on winter
days with strong surface inversions and light winds.

Local meteorology of the study area is represented
by measurements recorded at the San Rafael sta-
tion. The normal annual precipitation, which oc-
curs primarily from November through February,
is approximately 35 inches. January temperatures
range from a normal minimum of 41°F to a normal
maximum of 57°F. July temperatures range from a
normal minimum of 54°F to a normal maximum of
81°F (NOAA 1992). The annual predominant wind
direction and speed is from the northwest at ap-
proximately 20 mph (CARB 1994).

3.3 CULTURAL RESOURCES

Known cultural resources in the study area, includ-
ing the historic Forts Baker, Barry, and Cronkhite,
are described below. The information presented in
this section is based on the Historic Road Charac-

TABLE 3-11. SUMMARY OF ANNUAL AMBIENT AIR QUALITY DATA (2002—-2004)

2002 2003 2004

Ozone

Maximum concentration (1-hr / 8-hr avg, ppm) 0.077/0.056 | 0.087/0.067 | 0.091/0.063

Number of days state standard exceeded 1-hr 0 0 0

Number of days national 1-hr/8-hr standard exceeded 0/0 0/0 0/0
Carbon Monoxide

Maximum concentration (8-hr avg, ppm) 1.88 2.03 1.96

Number of days state standard exceeded 0 0 0

Number of days national standard exceeded 0 0 0
Respirable Particulate Matter (PMyq)

Maximum concentration (ug/m3) 69.6 39.1 51.0

Number of days state standard exceeded (measured/calculated") 3/18.4 0/0 1/6.1

Number of days national standard exceeded (measured/calculated") 0/0 0/0 0/0

Sources: CARB 2005, U.S. EPA 2005.

NoTE: Measurements from the San Rafael station are in parts per million (ppm) or micrograms per cubic meter (ug/m3).

1. Measured days are those days that an actual measurement was greater than the level of the state daily standard or the national daily stan-
dard. Measurements are typically collected every six days. Calculated days are the estimated number of days that a measurement would have
been greater than the level of the standard had measurements been collected every day. The number of days above the standard is not nec-
essarily the number of violations of the standard for the year.
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terization Study completed in April 2004 for the
National Park Service (Pacific Legacy 2003;
Feierabend 2004).

The area of potential effect includes an indirect
area of potential effect, which consists of the entire
historic district that is listed on the National Regis-
ter of Historic Places, and a direct area of potential
effect, which includes roadways, trails, and natural
resource mitigation / enhancement sites, as defined
below:

1. a 20-foot corridor from the edges of roads
and parking areas involved in project alter-
natives; in areas where resources begin
within the 20-foot zone and extend beyond
that, the area of potential effect should ex-
pand to encompass the entire resource

2. the 20-foot corridors on either side of trails
where work would occur in the project al-
ternatives

3. the specific sites (polygons) for natural re-
source mitigation/enhancements for the al-
ternatives

Several areas within the Marin Headlands and Fort
Baker area, such as Fort Baker’s historic structures
and enhancement of the World War Il cantonment
at Fort Cronkhite, have been the subject of previ-
ous planning efforts. The Fort Baker Plan speci-
fies that Moore Road and the Alexander Avenue
overpass be stabilized and preserved in their exist-
ing form, and that East Road, Murray Circle, East
Bunker Road, McCullough Road, and McReynolds
Road be rehabilitated and reused (NPS 1999a, Ap-
pendix A). In addition, the “Memorandum of
Agreement between the National Park Service and
the California State Historic Preservation Officer
Regarding the Fort Baker Plan” (NPS 2000c)
stipulates that a plan to preserve the Fort Baker
historic dump in place should be developed in con-
sultation with the state, taking into account the
potential for erosion from waves and vandalism,
and identifying the potential for archeological
documentation and salvage at a future date to pro-
vide information on the daily life and activities at
Fort Baker during the historic period. Finally, the
Final General Management Plan Amendment
(NPS 1994) calls for a special effort to protect Fort
Cronkhite as mitigation for the removal of similar
World War 11 cantonments at Crissy Field. These
commitments should be carried over to the current
planning effort.

3.3.1 HiISTORIC OVERVIEW AND CONTEXT

The earliest inhabitants of the Marin Headlands
were the Coast Miwok, who lived in present-day
Marin and Sonoma counties. At the point of con-
tact with European explorers, the Miwok were
comprised of 14 tribes; the Huimen tribe’s territory
included the present-day headlands. Once colo-
nized by the Spanish in the late 1700s, the head-
lands were reserved as a future fort site, perhaps to
complement the Presidio built on the San Fran-
cisco side of the entrance to the bay. After Mexi-
can independence in 1821, however, the potential
of the headlands for military purposes fell by the
wayside, and the land was granted in 1838 as part
of the Rancho Sausalito to William Richardson, an
English immigrant who married into the Presidio
commandant’s family. His claim to the land was
challenged after California became part of the
United States in 1850, following the Treaty of
Guadalupe Hidalgo, and most of the land ended up
in the ownership of Samuel Throckmorton, one of
the lawyers involved in the case. The federal gov-
ernment gradually negotiated purchases of many of
the southern portions of the headlands with
Throckmorton directly; other parcels, particularly
in the northern and western areas of the headlands,
were lost through his various court cases to other
owners, who often sold or leased the land to dairy
ranchers, who built their own dirt access roads.

The evolution of the Marin Headlands and Fort
Baker study area is the result of the evolving mis-
sion of the U.S. Army in the region. Army engi-
neers surveyed the coastline for defensible harbors
in 1850 and noted San Francisco Bay as a usable
deep-draft harbor. Land was reserved for military
purposes around the harbor during 1849-52, but
actual defenses were constructed at San Francisco
beginning in 1853 to guard the naval anchorage
located there. The fortress at Fort Point and the
gun batteries on Alcatraz Island were completed
by 1860, but further major construction was inter-
rupted by the Civil War.

The Lime Point Military Reservation was set aside
by President Millard Fillmore in 1850 as the site
for a strong defense fortification. Lime Point, lo-
cated under the north tower of the Golden Gate
Bridge, was originally intended to complement
Fort Point across the bay, but plans for the large
defensive battery were stalled by the 1870s. Most
of the defenses were generally abandoned during
the 1870s and 1880s, since the Army did not have
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enough manpower to garrison the nearly useless
old guns.

During the years following the termination of the
harbor defense construction in the 1870s, several
critical advances took place in the design and con-
struction of heavy ordinance, which allowed for
the construction of longer ranged weapons. Cou-
pled with these developments was a growing alarm
in the military over the lack of effective harbor
defenses. In 1885 President Grover Cleveland ap-
pointed a joint Army, Navy, and civilian board
headed by Secretary of War William C. Endicott to
recommend action. An 1886 report recommended
a massive $127 million construction program for
some 29 sites around the coastline. In 1888 Con-
gress created the Army Board of Ordinance and
Fortification to test weapons and implement the
new program. In 1890 a more modest building
program was funded under the direction of the
Army Corps of Engineers.

The old Lime Point Military Reservation on the
north Marin County shore was transformed in
1897 into Fort Baker, followed by the creation of
Fort Barry to the west in 1904 as the garrisons fol-
lowed the big guns seaward, concluded by con-
struction of 16-inch Battery Townsley roughly 4
miles northwest of the Golden Gate in 1937 and
the creation that same year of Fort Cronkhite to
house its gun crews. Not all of the planned bat-
teries were completed, but roads to reach the pro-
posed sites were often put in first, before any other
construction began; for example, the eastern por-
tion of Conzelman Road, the main artery along the
southern ridge of the headlands, was constructed in
1870, while the fog signal station at Lime Point
was not completed until 1883.

Plans were drawn up in 1890 by a Board of Engi-
neers for modern Endicott-type batteries stretching
on this northern shore from Point Cavallo west-
ward to Point Bonita. Construction soon began on
Battery Spencer (transferred from the Engineers to
the Artillery in 1897), Batteries Kirby and Duncan
(both finished in 1900), and Battery Orlando Wag-
ner (completed in 1901).

At the end of the 19th century, when artillery of
greatly increased range and caliber came into use,
the line of defenses that protected San Francisco
Bay shifted westward to a line stretching from
Point Bonita to Point Lobos. North of the Golden
Gate at Point Bonita, this would require a whole

new series of gun emplacements on the Marin
Headlands. It would represent an attempt to match
the size and range of the heaviest guns that could
be carried on an enemy warship, and by locating
batteries on the westernmost points of land north
and south of the strait and west of San Francisco
Bay, keep enemy warships beyond a range from
which they could shell the city and its harbor.

It was not until after the beginning of the 20th cen-
tury that Army engineers actually began con-
structing large gun emplacements north of the
Golden Gate at new locations to the west, toward
the ocean. This land was technically the western
end of Fort Baker, but it was known unofficially at
first as the Point Bonita Military Reservation.
Here, the Corps of Engineers constructed, more or
less concurrently, five batteries: Mendell, Alex-
ander, Edwin Guthrie, Samuel Rathbone, and Pat-
rick O’Rorke.

While the batteries were being constructed, no gar-
rison to house the men who manned the guns was
being built, and the first detachment of an officer
and 23 enlisted men from Fort Baker, which ar-
rived at the Point Bonita batteries in July 1903,
was forced to live initially in the magazines of Bat-
teries Mendell and Alexander and then in several
successive temporary camps. Finally on July 16,
1904, the Secretary of War authorized a permanent
post for two companies of the Coast Artillery
Corps.

The early military roads (up through World War 1)
were generally designed for horses and wagons,
and were very labor intensive to build. They were
primarily transportation corridors between the
forts, as well as connectors between the Point Bo-
nita Lighthouse and the Lime Point Signal Station.
The buildings at Forts Baker and Barry were
mostly constructed between 1900 and 1910, and
the roads put in during this period were in-
creasingly constructed with macadam (i.e., covered
with compacted broken stones and asphalt rather
than left as bare soil). They tended to be fairly nar-
row (10'-16’ wide) and followed the natural con-
tours of hills or used switchbacks on steep slopes,
with ditches, swales, and culverts for drainage
from winter rains and the many small springs in
the headlands. Road materials were often mined
from local quarries, some of which are still visible.

Between the World Wars (1917-37) the area re-
ceived little active use from the Army and was
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promoted for tourism and hiking, but the military
still maintained the area’s infrastructure. In 1935 a
Civilian Conservation Corps (CCC) camp was es-
tablished at Fort Barry (near the Capehart housing
area), and in 1937 the Golden Gate Bridge was
completed, causing a dramatic change in circulation
patterns between Marin and San Francisco, as
commuters and delivery trucks could now drive
directly into the city. The construction of the
Golden Gate Bridge, through the western and
northern edges of Fort Baker had a major impact on
the fort’s landscape and road system and caused
major reshaping of Lime Point Ridge. The bridge
approach road cut off a portion of Conzelman Road
where it looped around the current Vista Point hill.
As a result, Conzelman Road was realigned under
the new bridge and connected with the U.S. 101
access ramps and the end of Alexander Avenue.
The historic timbered tunnel between Forts Baker
and Barry, which was built in 1917-18, was
enlarged and lined with concrete in 1935-37.

The land that eventually became Fort Cronkhite
had historically been used for dairy ranching. In
1937 Congress appropriated funds to purchase 800
acres at Tennessee Point (north of Rodeo Lagoon
and northwest of Fort Barry), where an immense
battery would be built. In March 1938 excavation
on Wolf Ridge for the new firing platforms began.
Battery Townsley and its reserve magazine both
were completed and transferred to the Coast Artil-
lery Corps in July 1940. The battery was one of
two with the largest guns ever used by the United
States — two 16” guns that had a range of roughly
26 miles. Unlike the guns of the 1850s, which had
a 2.5-mile range and could barely control the nar-
rowest part of the Golden Gate Strait between Fort
Point and Lime Point, the new guns could keep an
enemy fleet far out at sea and out of range of the
city and the harbor. On July 1, 1940, the first 16"
round ever fired from the Pacific Coast of the con-
tinental United States was fired here.

The cantonment of World War I1-type wood frame
“temporary” barracks, mess halls and kitchens,
orderly rooms, and other structures at Fort
Cronkhite was actually built before the United
States entered World War I1; its buildings were
rushed to completion during the spring and early
summer of 1941, and the first garrison was estab-
lished on June 20, 1941, while finishing touches
were still being put on the barracks.

The increased international tensions in the late
1930s brought another round of road construction
and improvements to the Marin Headlands, with an
increased reliance on constructing roads using cut-
and-fill alignments, often the shortest distance be-
tween two locations. The roads also tended to be
wider than previous roads and usually two lanes
(18'-22") to accommaodate faster traffic and heavier
vehicles. Increasingly the roads were paved with
asphalt and fitted with more modern culvert sys-
tems for drainage. Due to concerns during the
1950s about the Cold War, a radar control center
and Nike missile battery was added to Forts Barry
and Cronkhite, with associated housing in the
Capehart area. During this period, the area’s road
system received a great deal of maintenance, re-
pair, and upgrades of older roads to accommodate
more modern traffic patterns.

By the 1960s the Army had named or renamed
most of the roads at Forts Baker, Barry, and
Cronkhite for soldiers of the Coast Defense Artil-
lery who had fought in the Pacific in the early days
of World War 1l and were killed in action or died
later, under atrocious conditions, in prison camps.
The renamed roads included Colonel Paul D. Bun-
ker and Captain James East.

In 1961 California acquired the undeveloped por-
tions of Fort Baker, and later in the 1960s the
Army decided Forts Baker, Barry, and Cronkhite
were no longer needed for military purposes, and
parts of the forts were declared excess government
property. In 1972 the area was established as part
of the Golden Gate National Recreation Area, with
ownership transferred to the National Park Service.
The maintenance of roads and facilities shifted
incrementally from the Army to the National Park
Service and was mostly conducted on an as-needed
basis rather than a regular schedule. Traffic pat-
terns in the area changed correspondingly, increas-
ingly serving recreational users interested in ac-
cessing the spectacular views of San Francisco and
the Pacific Ocean from the headlands, as well as
visiting sites such as the Point Bonita Lighthouse
and making use of local trails and recreation facili-
ties.

In response to the historical development of the
Marin Headlands, the landscape has also changed
over time. For example, in the late 1700s the Span-
ish brought cattle, along with hay for fodder and
dried grasses for packing. These exotic annual
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grasses scattered and prospered, in many instances
overtaking the native grasses. The dairy farmers
allowed the cattle to browse, essentially mowing
the shrubs and forbs. As a result, most of the land-
scape was bare when the military occupied the
area. Between 1870 and 1905, strategic planting
was undertaken in the Fort Baker area to camou-
flage the guns. In some areas plantations of euca-
lyptus were used as screenings and windbreaks,
such as along East Road to screen the service area,
or in front of the officer’s quarters along Sim-
monds Road. Many of these groves have outgrown
their original configuration. Also, when residences
were built, exotic and other nonnative plantings
were added, such as Monterey pine, cypress, aca-
cia, fir, and white calla lilies.

As a result of the historical development, the road
system and military fortifications, with their di-
verse landscapes and use of natural features, repre-
sent a layering of different time periods in the
area’s rich history. The roads and other infra-
structure were not designed or built with views or
vistas in mind, nor ease of recreation access, but
for the Army’s utilitarian purposes of efficient
movement between various forts and facilities. The
road network still reflects the periodic bursts of
development of the military’s infrastructure and its
shifting needs for transportation. With the evolu-
tion of the Golden Gate National Recreation Area
as a major urban park, new expectations and val-
ues associated with the National Park Service have
been overlaid on this existing historic framework.

3.3.2 ROAD TYPES AND FUNCTIONS

While individual roads may have played particular
roles when first constructed, the resulting system
on today’s landscape can be broken into primary,
secondary, and tertiary functional categories:

Primary Roads

Primary roads include east-west cross-reserve con-
nectors, north-south entrance roads, and access
roads from outside the park. Conzelman, Bunker,
East, and Alexander Roads are generally the wid-
est roads found in the headlands, serving as pri-
mary connector routes, with secondary roads
branching off from their main stems. They are
two-lane roads that have been frequently paved
and regularly maintained, and in some instances
widened, with broad shoulders and moderate-to-

heavy visitor traffic. The general alignment of
these roads has remained consistent with modifica-
tions to accommodate increased traffic volumes
and provide safe corridors for contemporary use.

Secondary Roads

Secondary roads serve as connectors between the
coastal and valley east-west routes and include
McCullough, Julian, Field, and Mitchell roads.
These roads are typically designed for two-way
traffic, and they generally begin or end near a build-
ing cluster or complex. They may be considered as
splinter roads off the primary system to access a
developed area. They tend to be narrower than the
primary roads and hence have lower speed limits.

Tertiary Roads

Streets and drives within the forts and developed
cluster areas, or that serve activity points off pri-
mary or secondary roads outside developed areas,
include Mendell, Simmonds, Rosenstock, and
Bodsworth roads; the Fort Cronkhite streets; the
Marine Mammal Center access road; and Smith
Road. These roads are designed at a more pedes-
trian-level scale and have many small-scale design
features (such as curbing, retaining walls, side-
walks, tree-lined edges) that create a more formal
character. A subcategory of tertiary roads includes
roads such as Dubois Road (trail) and Slacker Road,
(trail) which provided access to activity sites out-
side developed cantonment areas. These roads serve
similar functions but lack the small-scale design
features found on tertiary roads within developed
areas (see Figure 2.1 and Figure 2.2 for road loca-
tions).

Periods and Levels of Significance and
Integrity

Forts Baker, Barry, and Cronkhite were listed as a
historic district on the National Register of Historic
Places in 1973, with a period of significance cover-
ing 1866-1972. The military presence in the head-
lands, however, continued until 1973, and the
United States Army continued to make road modifi-
cations up until that time. From 1973 to the present,
road modifications have been made under the direc-
tion of the National Park Service. In the Historic
Road Characterization Study and in this analysis,
the roads have been evaluated with an under-
standing of the last round of major modifications by
the Army, when that information is available.
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Each road has its own construction history and
reflects features from the different time periods, all
of which are considered in determining the road’s
historic integrity. In some cases a road itself may
have had few changes since it was constructed, but
other contributing features to the landscape (such
as building clusters) may have been introduced
adjacent to it. In other instances a road may be the
only feature left of an entire complex and by itself
may no longer retain historic integrity as defined
by the National Register Bulletin 15: How to Apply
the National Register Criteria for Evaluation (NPS
1990). Many primary roads have lost their smaller-
scale features due to adjustments (such as expand-
ed shoulders, off-road parallel parking, road wid-
ening, and curve straightening). In contrast, some
less-trafficked secondary and tertiary roads have
deteriorated because of inadequate maintenance,
but they often retain many of the small-scale fea-
tures that date from the original period of construc-
tion, so they could be readily rehabilitated.

The historic integrity of individual roads is not the
same as their importance in terms of contribution to
the overall integrity of the historic district. Those
roads with district-wide significance are Conzelman
Road, East Road, West Bunker/Old Bunker Road,
East Road, and Alexander Avenue. Roads with high
individual significance but less important district-
wide significance are McCullough, Julian, Field,
Mendell, Simmonds, Rosenstock, Bodsworth, and
Mitchell roads, as well as the Fort Cronkhite roads.
All of these roads, including Dubois, contribute to
the historic district. Slacker Road (trail), the Marine
Mammal Center access road, and Smith Road no
longer contribute to the district.

3.3.3 INDIVIDUAL ROADS AND CHARACTER-
DEFINING FEATURES SENSITIVE TO

CHANGE

This section summarizes each road segment’s key
character-defining features that are considered sen-
sitive to change in order to properly analyze im-
pacts. Greater detail on specifics of each road’s
individual history and current conditions can be
found in the Historic Road Characterization Study.
A detailed inventory of historic features within the
road corridors can be found in Road Work Ahead
(Barker and Barnaal 2005).

Primary Roads
Conzelman Road

Conzelman Road is a paved, primary road. It con-
sists of lower, middle, and western segments. Its
primary features are

» acontinuous connection from east to west,
U.S. 101 to Field Road

 direct association and relationship with
military fortifications and structures along
its edges

« relationship to natural topography, follow-
ing the coastal edge

« vertical and horizontal alignment

« distinctive cut slopes, highlights of exposed
folded layers of rock

» unpaved shoulders (not continuously un-
paved)

» spectacular and steep coastal edge and sen-
sitive road alignment to these conditions

Lower Conzelman Road

Character-defining features of Lower Conzelman
Road (from Fort Baker to the trailhead parking
area to Conzelman Road) that are sensitive to
change include:

» alignment
« width and relationship to cut slope
» paved roadway

» unpaved grass and aggregate shoulders and
ditches; shoulders degraded on the 650-foot
segment to trailhead lot due to heavy park-
ing pressure

Middle Conzelman Road

Character-defining features along middle Conzel-
man Road, from U.S. 101 to McCullough Road,
include:

» alignment and curvature following contours
of the landscape

» steep cut rock slopes and associated pull-
outs, color highlights from rock slopes

» open vistas, views of other parts of Con-
zelman Road on the landscape
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« relationship to military structures at edge of
road as one approaches Hill 129 and Battery
Rathbone-MclIndoe

» paved two-lane surface

 at Battery Spencer — scale or curve; water
supply masonry route on surface of cut
rock; approach to Battery Spencer complex,
including concrete gates; approach to Bat-
tery Kirby complex, including gate

 intersection of Conzelman and McCullough
roads, altered in the 1990s to a T inter-
section with preserved Y features

Western Conzelman Road

Character-defining features along Conzelman Road
from McCullough Road to Field Road include:

» alignment and relationship to coastal edge
and topography

* narrow width of roadbed, resultant slow
driving speed

» unpaved shoulders

 repetitive appearance of military structures
and ruins along road, defining the edge of
the road and reinforcing the purpose of the
road for access

« historic small-scale features such as stone
walls, concrete curbing, and gutters that de-
fine road edge (particularly around Battery
Wallace)

» open views down to Forts Barry and
Cronkhite, providing an understanding of
the physical relationship between the coast
defense structures along the ridges and the
forts set down in the protected valleys

Bunker Road

Bunker Road is a paved, primary road. It consists
of eastern and western segments, plus Old Bunker
Road.

East Bunker Road

Character-defining features sensitive to change
from Danes Drive to the Murray Circle inter-
section include:

 roadbed alignment, descent to Fort Baker

» road width and soft shoulders until closer to
Fort Baker

« relationship of tree massing to the road near
the Fort Baker entrance

 stone retaining wall on south side at the
Alexander Avenue overpass

 use of concrete pavement (under existing
asphalt overlay)

e concrete waterway, and concrete curb and
gutter near the entry to Fort Baker

 view through the underpass of Alexander
Avenue

West Bunker Road

Character-defining features of Bunker Road sensi-
tive to change from the Danes Drive intersection
west to the Old Bunker Road / Mitchell Road in-
tersection include:

 alignment of the road with respect to topog-
raphy and landscape setting

» role as a connector road between east and
west, following the valley margin

* intersections are secondary to east-west
flow on Bunker Road, which is the primary
route

 road width (two-lane and paved) and soft
grass shoulders and ditches

» close relationship to built features adjacent
to the roadbed, including the rifle range, the
Capehart housing area, warehouse by the
lagoon (note that the rifle and the pistol
range comprise a historic military complex
of structures, constituting a distinct com-
ponent landscape within the larger cultural
landscape of the historic district)

» one-lane alternate one-way Barry-Baker
tunnel

« intersection of Bunker / Old Bunker /
Muitchell roads, with a historic Y configura-
tion that frames the approach to the Fort
Cronkhite cantonment

Old Bunker Road

Character-defining features of Old Bunker Road
sensitive to change include:

» alignment of road with respect to topog-
raphy and the rise in grade to access Wolf
Ridge and Battery Townsley
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role as connector to the former Nike missile
site and Wolf Ridge

road width and soft shoulder treatment of
grass on the west and paved gutter on the
east

East Road

East Road is a paved, primary road. Its character-
defining features sensitive to change include:

alignment

roadside pullouts that indicate the former
roadbed alignment

oak/toyon woods framing view
open vistas out to San Francisco Bay

formal entry into Fort Baker and connection
to Sausalito

ongoing recreational use
historic access to Battery Cavallo

windrow of eucalyptus trees along roadbed
descending down into Fort Baker

World War ll-era concrete curbing, gutters,
drop inlets, and other associated drainage
features

masonry and concrete drainage features
along uphill side of road

exposed geologic features (i.e., cut rock
faces) along west side of road

use of railing along bayside of road in steep
areas

small-scale features that formalize approach
into Fort Baker (sidewalk, curbing)

Alexander Avenue overpass, dating to the
Golden Gate Bridge’s construction period,
at the north end of East Road

Fort Baker historic dump on downslope of
road

Alexander Avenue

Alexander Avenue is a paved, primary road.
Unlike all other roads in this plan that are under
the jurisdiction and control of the National Park
Service, Alexander Avenue is under the joint juris-
diction and control of Golden Gate National Rec-
reation Area, Caltrans, and the Golden Gate Bridge
Highway and Transportation District because it is
an approach road to the Golden Gate Bridge. Its

character-defining features sensitive to change in-

clude:
» alignment
* role as a connector between U.S. 101 and
Sausalito
» extensive cut-and-fill grading to accommo-
date high-speed alignment
» exposed rock faces in cut excavations
» same light fixtures as used on the Golden
Gate Bridge
» white post-and-timber railing along road
edge
» distant vistas
» paved shoulders
Field Road

Field Road is a paved, primary road. Its character-
defining features sensitive to change include:

main access to Point Bonita Lighthouse and
major fortifications, including Battery
Alexander and the Nike missile site

primary historic access to Fort Barry and
associated batteries

relationship of road to historic support
buildings that line one segment of Field
Road, and relationship to surrounding to-
pography

long-range views and vistas out to adjacent
headlands and Rodeo Lagoon

combination of mowed grass shoulders and
ditches and World War Il era concrete
drainage structures along roadbed

road alignment and width
overhead powerlines along road edge

intersection of Bunker and Field roads, with
a historic Y alignment, framing the ap-
proach to the Fort Barry cantonment.

Mitchell Road

Mitchell Road is a paved, primary road. Its charac-
ter-defining features sensitive to change include:

alignment along lagoon’s edge
head-in parking on south side of road

buildings along street edge, remnants of
former cantonment
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» large “yard” at west end of cantonment, ac-
cessed from road

» concrete gutters at intersections with Hag-
gart-Glassburn Loop on the north side

» mowed grass shoulders and ditches (except
where there is parking)

Secondary Roads
McCullough Road

McCullough Road is a paved, secondary road. Its
character-defining features sensitive to change in-
clude:

» role as a paved connector road between
ridge and valley

» alignment to negotiate the grade change

» long exposed rock cut slopes along inboard
side of road

» soft grass and aggregate shoulders

»  World War Il features such as culverts,
earthen gutters, and earthen shoulders

« intersection of McCullough and Bunker
roads, with a historic Y configuration

Mendell Road

Mendell Road is a paved, secondary road. Its char-
acter-defining features sensitive to change include:

» narrow width and alignment of access road
to Battery Mendell (existing pavement is
modern and makes current road appear nar-
rower than the original unpaved road under-
neath)

e primary use as a service and access road
that terminated at Battery Mendell, then ex-
tended to Position 81 (present Bird Island
Overlook)

« relationship between the rear apron at Bat-
tery Mendell (the battery’s work area) and
the roadbed

» openness and ocean views from the over-
look turnaround

Tertiary Roads
Simmonds Road

Simmonds Road is a paved, tertiary road. Its char-
acter-defining features sensitive to change include:

 alignment and width
» paved asphalt surface

« relationship to buildings with road as con-
nector

« transitions from buildings to roadside, paths
to buildings

 tree plantings to define street’s edge, ac-
centing particular places

* entry gate posts (although, due to current
one-way traffic circulation, these are now
located at the exit of Fort Barry)

« historic concrete gutters and sidewalks

» contrast of landscaping from openness out-
side the fort (near Bunker Road and Field
Road) to more enclosed sense of space near
the parade ground; marks a sense of arrival
and features become more pedestrian-scaled

« remnant guard posts along downhill side of
road en route to Bunker Road

« remnant concrete and earthen swales along
uphill side of road

Rosenstock Road

Rosenstock Road is a paved, tertiary road. Its char-
acter-defining features sensitive to change include:

» road width and alignment
» paved asphalt surface
» stone work, retaining walls, edging, curbing

« relationship between the road and the resi-
dential buildings — service access, not the
front door

 intimate, personal scale of road as a drive-
way, not a through-road

Bodsworth Road

Bodsworth Road is a paved, tertiary road. Its char-
acter-defining features sensitive to change include:

» width and alignment
» paved asphalt surfacing

Fort Cronkhite Streets

Haggart-Glassburn Loop, Kirkpatrick Street, and
Edison Street are paved, tertiary roads within Fort
Cronkhite. Existing parallel parking on streets in
the cantonment area is damaging road edges and
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historic fabric. Character-defining features sensi-
tive to change are listed below.

Haggart-Glassburn Loop

» functions as a transition between the two
grids of the eastern and western canton-
ments

» small-scale features such as concrete gut-
ters, curbing

» width and alignment of road

» crowning, narrow shoulders, downhill side
slopes

« relationship of buildings to loop configura-
tion

» parking in central area between buildings in
the loop

Kirkpatrick Street

 typical street layout from the World War 11
era

» width and alignment

» crowning, narrow shoulders, downhill side
slopes

« relationship to buildings lining street, set-
back of buildings

 stepped paths to buildings
» concrete gutters on uphill side

o utility poles line street edge, further define
street grid

» curved alignment at west end of cantonment
area

Edison Street

» west end depicts a typical street layout from
the World War 1l era

» width and alignment

« crowning, narrow shoulders, downhill side
slopes

« relationship to buildings lining the street,
setback of buildings

 stepped paths to buildings
« concrete gutters on uphill side

o utility poles line street edge, further define
street grid

» curved alignment at west end of cantonment
area

Unpaved Roads / Trails
Julian Road

Julian Road is an unpaved road that is currently
used as a trail. Its character-defining features sensi-
tive to change include:

 original grading and alignment

« narrow one-lane width, typical of early
roadways

« relationship to topography, little major ma-
nipulation (grading and earthmoving) to ac-
commodate roadbed

» graded earth drainage ditch, which runs
along the road at the bottom

» surface material, which is a medium to fine
red chert, quarried nearby

» alignment alongside former rifle range, de-
fines edge of the range

Dubois Road (trail)

Dubois is an unpaved road that has become over-
grown and is now used as a trail. Its character-
defining features sensitive to change include:

 use as an early connector route between
Julian and Bunker roads

» alignment complements topography and
changing grade

Non-Contributing Roads

The following paved and unpaved roads are used
for access and parking. They no longer contribute
to the historic district.

» Slacker Road (trail) (unpaved)
» Marine Mammal Center access drive (paved)
* Smith Road (paved)

The Rifle Range

Character-defining features of the rifle range that
are sensitive to change include:

» boundaries formed by access roads
* mowed grass
* berms and pits
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3.3.4 TRAILS

Historic records and documentation of trails in the
project area are somewhat limited. The basic in-
formation maps prepared by the U.S. Army typi-
cally did not delineate trails, nor were formal con-
tract plans prepared for trails. Today’s trails are in
most cases remnants of previous circulation fea-
tures — former unpaved roadbeds or wagon roads
that over time were used less and less by the mili-
tary but more frequently by visitors and local us-
ers. These trail segments either were gradually
perpetuated through use, or more often were aban-
doned, overgrown, and disappeared. In instances
where roads were abandoned and became trails,
their alignment has not changed dramatically.

Trails or segments of trails that are considered his-
toric include the Rodeo Valley trail, the Coastal
Trail, the Battery Alexander to Rodeo Beach trail,
and the Rodeo Lagoon (South Shore) trail. De-
tailed descriptions of these trail segments in the
Marin Headlands can be found in “Appendix C:
Supplemental Trail Assessment” to the Historic
Road Characterization Study (Feierabend and
Kruse 2006).

Battery Rathbone—MclIndoe Trails

Social trails occur west of the Upper Fisherman’s
trailhead to Battery Rathbone-Mclndoe, then to the
Lower Fisherman’s trailhead. These existing social
trails are not historic.

Battery Alexander to Rodeo Beach Trail (Battery
Smith—Guthrie)

The Battery Alexander to Rodeo Beach trail route
is historic, although it has had severe erosion and
its condition is poor. Character-defining features
sensitive to change include:

» general alignment
» scale as a foot trail

e continued use as a connector between Bat-
tery Alexander and Rodeo Beach

Coastal Trail — Rifle Range to Conzelman Trail
Segment, and Conzelman to Rodeo Stables
Trail Segment

The Coastal Trail includes the historic segments
from the rifle range (Julian Road) to Conzelman
Road (Upper Fisherman’s trailhead) and from
Conzelman Road (Upper Fisherman’s trailhead) to

the Rodeo stables. Character-defining features sen-
sitive to change include:

» unpaved nature of trail

» scale as a footpath for the rifle range to
Conzelman trail segment

 use as a connector between the rifle range
and Conzelman trail segment

e continued use as a connector between Con-
zelman and the Rodeo stables trail segment

Rodeo Valley Tralil

The Rodeo Valley trail includes historic segments
from Building T1111 to the Bobcat Trail junction
and from the Bobcat Trail junction to a point north
of the foot of McCullough Road. Character-
defining features sensitive to change include:

» alignment
e unpaved treatment
e narrow, one-lane character

Battery Alexander Parking Area to Point Bonita
Trailhead

This is an existing social trail along the west edge
of the YMCA center and is not historic.

Rodeo Lagoon (South Shore) Trail

The Rodeo Lagoon trail is also a segment of the
Coastal Trail and is located on the south shore of
Rodeo Lagoon. The eastern two-thirds of the trail
retains its historic integrity; whereas the western
third has been so heavily modified that it no longer
retains historic integrity. Character-defining fea-
tures sensitive to change include:

» general alignment of eastern two-thirds
alongside Rodeo Lagoon

» unpaved surface

3.3.5 ARCHEOLOGICAL RESOURCES

Archeological monitoring of park-approved under-
takings has been conducted in the district for many
years to ensure that previously unknown prehis-
toric and historic sites were not impacted by
ground-disturbing activities or other federal under-
takings. These reconnaissance level efforts have
identified at least two areas within the historic dis-
trict with prehistoric deposits, one of which is
south of Rodeo Lagoon and within the area of po-
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tential effect. Park partners have found numerous
isolated artifacts near Rodeo Lagoon and in other
Marin Headlands locations.

In December 2005 NPS staff conducted an inten-
sive pedestrian archeological survey to supplement
existing cultural resource inventories for the head-
lands road corridors (Barker and Barnaal 2005).
This survey effort mapped small-scale features and
remnants of this landscape’s historic fabric within
the area of potential effect (except for trails, natural
resource polygons, and wetland sites), which were
not included in previous study efforts that focused
on the transportation framework. While many of
these features would not be directly impacted by the
transportation plan actions, avoidance is key to their
long-term management and should be taken into
consideration as mitigation measures as the project
moves forward into design and development.

3.4 VISITOR USE AND
EXPERIENCE

3.4.1 VISUAL AND AESTHETIC RESOURCES

Views of the study area and views of the surround-
ing area from the Marin Headlands and Fort Baker
are discussed to establish the visual character and
aesthetic quality of the study area and surrounding
region from key viewing locations (see Figure
3.3). The discussion related to Fort Baker is de-
rived from the Fort Baker Plan.

Study Area Character and Views
Fort Baker

Fort Baker is in a valley at the northern entrance to
San Francisco Bay, east of the Golden Gate, and
contains historic structures, scenic views, natural
features, and recreational opportunities. The visual
character of Fort Baker is largely defined by mili-
tary structures and roads constructed by the U.S.
Army, as well as features of the natural environ-
ment. Fort Baker retains elements of its original
military design, including a cluster of historic build-
ings arranged around a 10-acre parade ground,
which lend it a campus-like appearance. Natural
features, including steep, wooded slopes rising from
the bay, a mile of rocky bay shoreline, and the har-
bor at Horseshoe Bay, further enhance the visual
character of the site. Fort Baker is physically sepa-

rated from the urban environment, creating the im-
pression of peacefulness, serenity, and seclusion.
Intangible qualities that contribute to the character
of Fort Baker include natural quiet, solitude, sounds
of nature, and natural darkness. The designed mass-
ing of cypress and eucalyptus trees for windbreaks
is still discernible, although it has overgrown the
original design.

Fort Baker can be briefly viewed by pedestrians,
bicyclists, and motorists on the Golden Gate
Bridge. Other important viewpoints include Vista
Point (an overlook between the Golden Gate
Bridge and Fort Baker), and San Francisco Bay
(e.g., views by boaters and windsurfers).

Marin Headlands

The Marin Headlands begin immediately north of
the Golden Gate Bridge and expand westward
from U.S. 101 to the Pacific Ocean. The visual
environment includes steep cliffs, rolling hills, and
a valley floor leading to Rodeo Beach, as well as
narrow roadways, military structures, fortifica-
tions, and other historic structures built by the U.S.
Army. The Army undertook extensive landform
manipulation and plantings to conceal the military
fortifications. The military roads followed the ex-
isting topography. The designed massing of the
cypress and eucalyptus trees for windbreaks can
still be seen, although they have now spread far
beyond the original areas. The Golden Gate Chan-
nel and Pacific Ocean shores have cliffs up to 600
feet high. Point Bonita Lighthouse is located at the
southwestern portion of the study area.

Intangible qualities contributing to the character of
the Marin Headlands include natural quiet, solitude,
scenic vistas, sounds of nature, and natural dark-
ness.

Important locations with views of the Marin Head-
lands include the Golden Gate Bridge, San Fran-
cisco Bay, and U.S. 101. The high cliffs forming
the southern edge of the headlands are prominently
visible to pedestrians and bicyclists crossing the
Golden Gate Bridge. Boaters also have prominent
views of the cliffs and beaches along the southern
and western edges of the headlands. Motorists on
U.S. 101 have brief views of the headlands from
the highway.

FINAL ENVIRONMENTAL IMPACT STATEMENT

133



VET

NV1d LNFWIDOVNVIN ANV FHNLONYLSVYHAN] NOILVLHOdSNVYH | d3Mvg 1404 ANV SANV1AVvIH NIYVIA

Priority Sit
Battery Spencer]-

Kirby Beach

77
N 1
w~¢~ E . o

P S HE H

1 .. |Priority Site 3

2 i} / |Fort Cronkhite

o™ \
e "Rodeo Lagoon
Rodeo Beach \‘KOP 3_2
Pacific
Qteal 5 Priority Site 2
i : ' Hawk Hill
e £ Black Synds
ach
Point
Diablo
Marin Headlands - Fort Baker
Roadway Improvements and Transportation
Manag t Plan Environmental Impact Stat

0 0.25 0.5 Miles
———

Priority Sites and Key Observation Points

> KOP Locations and Orientation

KOP 2-1 refers to Priority Site 2, Key Observation Point 1

FIGURE 3.3 LOCATION OF THREE PRIORITY SITES AND EACH KEY OBSERVATION POINT

United States Department of the Interior / National Park Service
SOURCE: EDAW

June 2007 « 641/20626




3.4. Visitor Use and Experience: Visual and Aesthetic Resources

Views from the Study Area
Fort Baker

Within Fort Baker principal viewing locations are
along the southern waterfront. Views to the south-
west include the Golden Gate Bridge, the Pacific
Ocean, and the northwest shore of the San Fran-
cisco Peninsula. Views to the south include San
Francisco Bay, the northern shoreline of San Fran-
cisco, the San Francisco skyline, the Presidio,
Crissy Field, and Fort Mason. Views to the east
include the San Francisco-Oakland Bay Bridge,
Alcatraz Island, the Berkeley Hills, and Angel Is-
land. East Road, which was originally built to pro-
vide the residents of Sausalito with a scenic pleas-
ure drive, also offers expansive views of San
Francisco Bay.

Many of the views from Fort Baker are obstructed
by overgrown vegetation, particularly from Battery
Duncan, East Road, and Bunker Road. Many of
the original views from the parade ground to the
waterfront and beyond have been obscured by tree
plantings (mostly eucalyptus and acacia) and non-
historic structures. Center Road and the parking lot
associated with it also create a visual barrier be-
tween the parade ground and the waterfront.

Marin Headlands

Within the Marin Headlands, principal viewing
locations are along the southern and western cliffs.
The headlands provide visitors with a variety of
built and natural images representing the historic
uses of the area. A single view can yield a close
look at a solid defense site of the 1890s, such as
that of Battery Godfrey, and simultaneously in-
clude one of the elegant Moderne towers of the
Golden Gate Bridge of the late 1930s. Views to the
south include the Golden Gate Bridge, the Pacific
Ocean, and the northwest shore of the San Fran-
cisco Peninsula. Views to the southeast include
San Francisco Bay, the northern shoreline of San
Francisco, and the San Francisco skyline. Views to
the east include the San Francisco-Oakland Bay
Bridge and Alcatraz Island.

Prevalent views of the open water are seen along
the roadways of the Marin Headlands. North of the
protective hills is a valley formed by Rodeo Creek,
which leads to Rodeo Lagoon and Rodeo Cove.
This relatively level area provides a contrast to the
dramatic hills that surround it and serves as a natu-
rally protected area for the cantonments of Forts

Barry and Cronkhite. Fort Cronkhite is at the west-
ern edge of the Marin Headlands at Rodeo Beach.
Dramatic views of the valley floor, Pacific Ocean,
and Rodeo Lagoon are available from Fort
Cronkhite.

Description of Priority Sites and Key
Observation Points

The analysis of visual resources for the transpor-
tation plan is based on three priority sites: Battery
Spencer, Hawk Hill, and Fort Cronkhite, as well as
a general description of the remainder of the study
area’s visual resources. Each of these priority sites
was evaluated from two to three key observation
points (KOPs), representing the most commonly
experienced views of these areas.

Priority Site 1: Battery Spencer Parking Area

The Battery Spencer priority site is in the southeast
portion of the study area, west of U.S. 101. This
site includes the area along Conzelman Road, ex-
tending from the Battery Spencer parking area
(east) to the Overlook 1 bend (west). The Battery
Spencer parking area is at a relatively high eleva-
tion, on a steep sloping, south-facing hillside.

The Battery Spencer parking area is mainly viewed
from areas to the east and south. Publicly accessi-
ble viewing points from this direction include the
Golden Gate Bridge, the Cavallo Point viewing
area of Fort Baker, and Vista Point at Fort Baker.
Battery Spencer can also be viewed, but to a lesser
extent, from the Hawk Hill area to the west. The
key observation points for Battery Spencer are
from the Golden Gate Bridge, Vista Point, and
Battery Spencer itself.

Key Observation Point 1 — Golden Gate Bridge

The Golden Gate Bridge (U.S. 101 northbound)
receives a peak-hour volume of traffic of 8,300
vehicles, with an annual average daily traffic vol-
ume of 108,000 vehicles (Caltrans 2001). There-
fore, a large number of people view Battery
Spencer from this key observation point. Because
of the length of the Golden Gate Bridge, the view-
ing distance toward Battery Spencer would range
from the distant middleground to a foreground
view. In general, a high vehicular speed (posted 45
mph limit) is common on the bridge; therefore, the
view that motorists would experience of Battery
Spencer would last for a short to moderate time.
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Along with motorists, pedestrians and bikers also
experience this view, but for a moderate to long
time. Battery Spencer is at a higher elevation than
the Golden Gate Bridge; therefore, viewers have to
look up slightly to see the site. Photo 3.1 shows the
existing view from this key observation point.

Photo 3.1. Battery Spencer seen from the Golden Gate Bridge.

Key Observation Point 2 — Golden Gate Bridge Vista
Point

The Golden Gate Bridge Vista Point is a desig-
nated visitor destination and viewing area immedi-
ately northeast of the Golden Gate Bridge, east of
Battery Spencer. This viewpoint is designed to
focus the visitor’s attention toward the east and
south, at both the bay and the city of San Francis-
co. While the majority of viewers look to the
southeast toward San Francisco, foreground to
middleground views of the Battery Spencer site
(toward the west) are also offered. Because this is
a designated viewing area, the view from this key
observation point can last from a long to a very
long time. The non-uniqueness of the hillside to
the west, and the ease of access to the Battery
Spencer site itself, tends to reduce the duration of
views toward this location. The Vista Point view-
ing area is accessible by car and trail. The vast ma-
jority of viewers arrive by vehicle (large buses are
common). Photo 3.2 shows the existing view from
this key observation point.

Photo 3.2. Battery Spencer from Vista Point.

Key Observation Point 3 — Battery Spencer Parking
Area

The Battery Spencer overlook area is typically
crowded on weekends. The parking area is 1/8-
mile north of the overlook, and limited parking
restricts the number of vehicles at any given time.
People at the site can spend a long time enjoying
views. Motorists, however, have much shorter
views because of the curving road and rather short
viewing area from the road. Motorists, pedestrians,
and bicyclists all have an immediate foreground
view of the Battery Spencer area. The sharp eleva-
tion increase to the north restricts the views from
this priority site to the east, south, and west. This
key observation point provides an elevated view-
ing position, allowing for unobstructed, long-
distance views. Photo 3.3 shows the existing view.

Photo 3.3. The Battery Spencer overlook.
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Priority Site 2: Hawk Hill

The Hawk Hill priority site is near the center of the
study area along Conzelman Road, north of Point
Diablo (see Figure 3.3). Like Battery Spencer,
Hawk Hill is on a steep sloping, south-facing hill-
side. The Hawk Hill site is at a high elevation, near
the crest of the hill.

The highest quality views of the Hawk Hill priority
site are from the east and southeast. Publicly ac-
cessible views of the Hawk Hill site are attainable
from Battery Spencer, as well as from the Golden
Gate Bridge. Neither of these viewpoints is in the
foreground viewing distance, and both are at a
lower elevation. The key observation points for
Hawk Hill include Golden Gate Bridge, Overlook
2, and Hawk Hill itself.

Key Observation Point 1 — Golden Gate Bridge

A large number of viewers (pedestrians, bicyclists,
and motorists) can see Hawk Hill from the Golden
Gate Bridge. Hawk Hill is at a higher elevation than
the bridge, so viewers must look up slightly to see
it. Hawk Hill is also farther west than Battery Spen-
cer (in the distant middleground view), so it is out
of the normal cone of vision for drivers on the
bridge, but it would be in the cone of vision of pe-
destrians and cyclists on the bridge. Photo 3.4
shows the existing view from this key observation
point. Some of the most visually prominent features
in this view are the three deep eroded gullies that
scar the slopes below Conzelman Road east of
Hawk Hill. In fact the scars of these gullies are
plainly visible from much of San Francisco as far
east as Pier 39.

|
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Photo 3.4. Hawk Hill from the Golden Gate Bridge.

Key Observation Point 2 — Overlook 2

The gravel parking area at Overlook 2 accommo-
dates only a few parking spaces. Drivers who are
able to park at this location (or walk from Over-
look 1) can enjoy a long duration middleground
view of Hawk Hill. Non-stationary viewers from
this location (bicyclists and motorists) would have
a short duration. Because of the vehicular traffic
on Conzelman Road, a large number of motorists
pass by Overlook 2. However, the view of Hawk
Hill is out of the normal cone of vision for motor-
ists. Photo 3.5 shows the existing view from this
key observation point.

Photo 3.5. Hawk Hill from Overlook 2.

Key Observation Point 3 — Hawk Hill

Hawk Hill has two large designated parking areas,
which allow for a large number of stationary view-
ers. Long duration views are common for pedestri-
ans because of the ample parking area, as well as
for bicyclists and motorists because the parking
areas are commonly used as turnaround locations.
Photo 3.6 shows the western portion of Hawk Hill
in the immediate foreground.

Photo 3.6. Hawk Hill.
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Priority Site 3: Fort Cronkhite

The Fort Cronkhite priority site is near the north-
western corner of the study area. This site includes
a large area of development (compared to the ma-
jority of the study area). The visual analysis
mainly focuses on the parking area to the west, and
Mitchell Road to the south. Fort Cronkhite is at a
low elevation, with hills blocking long distant
views to the north, east, and south. Rodeo Beach is
immediately west of Fort Cronkhite.

Publicly accessible foreground viewpoints of Fort
Cronkhite are attainable from the east (Bunker
Road), the south (the Point Bonita area and Field
Road), and the west (along the Coastal Trail). The
steep sloping topography that surrounds the fort,
and the winding roads and trails in the vicinity
limit long duration views when driving (to the
southeast), or hiking the trails (to the west). The
key observation points for Fort Cronkhite include
the Coastal Trail (to the west) and 2) Mitchell
Road (looking east).

Key Observation Point 1 — Coastal Trail

The Coastal Trail key observation point has an
elevated viewing location in comparison to Fort
Cronkhite, which provides for high-quality, unob-
structed views. Fort Cronkhite is in the immediate
foreground to middleground viewing distance from
the Coastal Trail key observation point, which is
mainly accessible to pedestrians and bicyclists
(mountain bikers). The duration of view from the
Coastal Trail would be moderate (for bicyclists) to
long (for pedestrians). A similar view can be ex-
perienced to both the north and south along the
Coastal Trail. Photo 3.7 shows the existing view
from this key observation point.

Photo 3.7. Fort Cronkhite from the Coastal Trail.

Key Observation Point 2 — Mitchell Road

The view of Fort Cronkhite from Mitchell Road is
possible for pedestrians, bicyclists, and motorists.
The duration of view ranges from short (for motor-
ists) to long (for pedestrians). Because the popular
Rodeo Beach and Coastal Trail are accessed from
the parking lot immediately to the west, this key
observation point experiences a large number of
viewers (approximately 3,170 people per day).
Photo 3.8 shows the existing view from this key
observation point.

Photo 3.8. Fort Cronkhite from Mitchell Road.

Visual Resource Description of Remainder
of the Study Area

In addition to the priority sites discussed in the pre-
vious section, the visual quality of much of the re-
mainder of the study area is characterized by the
undeveloped rustic setting, stunning hills, valleys,
coastline, and spectacular views outward over the
Pacific Ocean and San Francisco Bay. Views of the
foreground, particularly the built environment of
the road, parking, and trail system, show a land-
scape degraded by past land use and transportation
facilities. Examples include undefined barren park-
ing and pullout areas (such as those on East Road
that extend up to 40-feet off the road), many park-
ing areas that lack definition and thus have ex-
panded over time to cover many times more area
than necessary, road shoulders with spectacular
views that on busy days are partially obstructed by
parked cars, and many hillsides scarred by eroded
gullies or decades old bulldozed tracks, and trails.
One of the most unsightly areas is the NPS roads
and trails maintenance yard, which has equipment,
materials, and junk stored outside, within public
view. In the same vicinity is the Marine Mammal
Center outdoor storage area; however, this site is
scheduled for improvements.
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3.4.2 RECREATION AND VISITOR
EXPERIENCE

Recreation and visitor experience refer to recrea-
tion and other activities available to visitors and
the character and quality of visitors” experiences
while in the park. The 1980 General Management
Plan includes the following management objec-
tives related to visitor use and experience:

» Making the recreation area readily avail-
able to the broadest variety of park users —
This objective is to be achieved by pursuing
the extension of transit services into the
park; offering recreational opportunities to a
diversity of park users; imparting knowl-
edge through interpretation, education, and
information programs; and encouraging
community organizations to use park areas
for recreation and educational programs.

» Providing a broad variety of park experi-
ences — This objective is to be achieved by
offering a wide variety of uses; developing
a trail system for hikers, cyclists and eques-
trians; providing overnight opportunities;
and providing commercial services where
needed.

Current aspects of visitor experience were studied
using visitor surveys as part of the Transportation
Management Study (Nelson\Nygaard 2002d). Visi-
tor use and experience may be influenced by im-
provements considered in this Final Environ-
mental Impact Statement.

Visitor Experience
Access

Approximately 88% of summer visitors travel to
the park by automobile, while less than 5% use
transit, which is available from San Francisco to
the Marin Headlands only on Sundays (MUNI
Route 76, SALLY used to provide service from
Sausalito to Fort Baker during the spring, summer
and fall but has been discontinued). Approximately
5% of visitors reported using a bicycle to enter the
park. Because of the park’s geographic location, an
insignificant number enter the park by walking.
The limited availability of transit service to the
park, combined with its remote location for most
residential neighborhoods, means that access to the
park is largely limited to people with automobiles.

Types of Park Experiences

Based on a survey of park visitors in 2000, the
primary park experiences enjoyed by visitors in-
clude the following (Nelson\Nygaard 2000):

* going to the beach — 28%
* visiting historic sites — 21%
» hiking — 15%

* visiting the Bay Area Discovery Museum
—11%
» biking — 5%
Other activities mentioned by respondents (less
than 5% each) included visiting the Marine Mam-

mal Center, seeing the ocean, picnicking, sightsee-
ing, and special events (Nelson\Nygaard 2000).

Scenic Viewing

Visitors may access popular scenic viewing areas
along Conzelman Road, within Rodeo Valley,
around Rodeo Lagoon, along East Road, and along
Horseshoe Bay by any available travel mode. The
Marin Headlands features an extensive trail net-
work from which many of the park’s scenic vistas
may be viewed. However, the park’s most popular
viewing areas are along Conzelman Road. In cer-
tain locations, such as Battery Spencer and the
overlook points, pedestrians can access viewing
areas not accessible by vehicle. However, the en-
tire length of Conzelman Road is a scenic viewing
corridor in which pedestrians, bicyclists, and vehi-
cles share the roadway.

Hiking, Biking, and Equestrian Activities

The Marin Headlands features an extensive trail
network (see section 3.1.5 for a more detailed de-
scription of bicycle access options and section
3.1.6 for pedestrian access). Sidewalks are gen-
erally not provided in the Marin Headlands, and
pedestrians reach park destinations either by the
trail network or sharing the road network with ve-
hicles. There are few sidewalks or formal pedes-
trian paths and a limited trail network along Fort
Baker’s road network.

With the exception of the Barry-Baker tunnel, bike
lanes are not provided in the study area. Conse-
quently, bicyclists share roadways with vehicle
drivers. Many of the routes used by bicyclists in-
clude sharp curves and narrow lanes that make it
difficult for drivers to see bicyclists. As a result,
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bike use is limited primarily to enthusiasts who are
not as concerned with safety as typical, family-
oriented cyclists. Bicyclists are permitted on the
wider portions of the trail network in the Marin
Headlands, but there are few sections of the
Coastal Trail and a few short steep trails leading to
the coastline where only hikers and equestrians are
permitted.

Equestrians are permitted on the Coastal Trail
from the bottom of Slacker Hill west to Bunker
Road near the historic rifle range, where they share
this multi-use section with cyclists and pedestrians.
Equestrians, bicyclists, and hikers are allowed on
Slacker Road (trail) to the launch site. Equestrians
and pedestrians are allowed on the trail from that
general area south and west to the Lagoon Trail,
which encircles Rodeo Lagoon. Starting at the end
of Old Bunker Road, equestrians may ride the
Coastal Trail to Wolf Ridge (although they are not
permitted on the Wolf Ridge Trail). In addition,
equestrians are permitted on the Miwok Trail and
Bobcat Trail, which also permit cyclists and pedes-
trians, and Rodeo Valley Trail, which allows pe-
destrians. The section of Rodeo Valley Trail from
western bridge to Bobcat Trail allows bicyclists as
well as pedestrians and equestrians. Equestrian
activities at existing facilities will be addressed
through a separate planning process for the Marin
Headlands.

Aquatic Recreation

The study area’s main waterfront sites include
Horseshoe Bay, Rodeo Beach, and Black Sand
Beach. Kayaking and sailing are popular recrea-
tional activities that originate at Horseshoe Bay.
Rodeo Beach is a popular site for surfing. These
features are generally accessible by private vehicle
and have nearby parking facilities. Rodeo Beach is
accessible by transit only on Sundays.

Information and Interpretive Services and
Programs

Information and interpretive services are available
at the visitor center on Field Road, at the Nike
missile site, and at park partner facilities, including
the Bay Area Discovery Museum at Fort Baker,
the Marine Mammal Center, and the Headlands
Institute. The visitor center is open daily between
9:30 a.m. and 4:30 p.m. There are few other formal
interpretive signs or other information resources in
the park. The visitor survey revealed that “lack of

information” (4% of respondents) and “poor sign-
age” (30%) were problems for visitors (Nelson\
Nygaard 2000). Both NPS and park partners offer
educational and interpretive programs.

Park Partner Facilities and Activities

An unusual characteristic of the Golden Gate Na-
tional Recreation Area compared to other national
parks is that many of its visitor programs are run by
private nonprofit park partners, who occupy the
historic military buildings and contribute to the
overall maintenance requirements of the park. Part-
ners at the Marin Headlands and Fort Baker include
a variety of organizations ranging from museums to
hostels. All of these partners occupy facilities or
operate activities in the study area.

Park Partner Activities

Visitors can access recreational and educational
activities provided by park partners by private ve-
hicle, scheduled bus drops (such as school groups),
or by visitors willing to make the strenuous bike
ride into the park. Transit services provide connec-
tions to park partner activities in Fort Baker during
the spring, summer, and fall and to the Marin
Headlands on Sundays.

Bay Area Discovery Museum. The Bay Area
Discovery Museum is housed in a group of historic
buildings in east Fort Baker. The museum is a non-
profit organization that provides participatory edu-
cational exhibitions and programs for children,
with a focus on the arts, humanities, science, and
technology. The museum is open Tuesday through
Friday from 9 a.m. to 4 p.m. and Saturday and
Sunday from 10 a.m. to 5 p.m.

The Golden Gate Raptor Observatory. The
Golden Gate Raptor Observatory is a cooperative
program of three staff members and over 250 vol-
unteers who study the autumn migration of 19 dif-
ferent species of raptors in the Marin Headlands.
The office is in Fort Cronkhite. The observatory
offers weekend public programs on Hawk Hill to
introduce the basics of migration.

The Headlands Center for the Arts. The Center
for the Arts is housed in nine historic buildings on
Simmonds Road in Fort Barry. The center provides
studio space for 29 artists who live and work at the
center for up to five months. The center hosts a
variety of community and educational programs
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throughout the year, including talks, performances,
open houses, and readings.

The Headlands Institute and Yosemite National
Institute. Both institutes are housed in seven his-
toric buildings in Fort Cronkhite off Bunker Road.
They offer year-round adult and student programs
focused on the natural environment and contain
event, conference, and retreat facilities. Programs
include multi-day youth summer activities, adult
and family seminars, and a training program for
environmental educators.

The Marin Headlands Hostel (Hostelling Inter-
national — Marin Headlands). The hostel is
housed in multiple historic buildings in Fort Barry.
It offers overnight accommodations and is a short
walk from Rodeo Lagoon and Beach.

Marine Mammal Center. The Marine Mammal
Center is a marine wildlife research and rescue or-
ganization that rescues and rehabilitates injured,
sick, or orphaned marine mammals for return to the
wild. The center, which is located in Fort Cronkhite
off Bunker Road, has a visitor center, gift shop,
classroom, and marine mammal hospital. The cen-
ter is open to the public from 10 a.m. to 4 p.m.,
daily. Construction of a new marine mammal center
is expected to be completed in late 2007.

The YMCA Point Bonita Outdoor Education
and Conference Center. This multi-purpose con-
ference facility is in Fort Barry off Field Road.
Facilities include meeting rooms, lodging, recrea-
tional areas, and a campfire amphitheater. The cen-
ter can accommaodate up to 150 people for over-
night or extended stays, and it offers day camps,
outdoor educational programs, nature hikes, picnic
areas, and a dining hall serving three meals a day.

Antenna Theater. An audio tour provider, An-
tenna Theater offers program interpretation sup-
port services for Golden Gate National Recreation
Area. Their office is in Fort Cronkhite off Bunker
Road in one of the World War 11 vintage barracks
buildings.

Home Away from Homelessness. This is a respite
program for shelter-based families. Acting in part-
nership with National Park Service, Home Away
acquired the use of a cottage (Beach House) on
park land in the Marin Headlands.

Foundation for Deep Ecology. This organization
is dedicated to the preservation of wild nature
through land acquisition, activism, publishing, and
grant making. Their office is in Fort Cronkhite.

Marin Headlands Native Plant Nursery. The
nursery grows over 30,000 plants each year to re-
store natural habitats within Golden Gate National
Recreation Area. The nursery is one of six native
plant nurseries in the park.

Fort Baker Conference and Retreat Center. The
Fort Baker conference and retreat center is cur-
rently being developed in the historic buildings
around the Fort Baker parade ground and in the
adjacent nonhistoric Capehart area. The center
would provide adequate space for meetings, din-
ing, and overnight accommodations.

3.4.3 NoIsSE

Noise is generally defined as sound that is loud,
disagreeable, or unexpected. Sound is mechanical
energy transmitted in the form of a wave due to a
disturbance or vibration.

Because of the ability of the human ear to detect a
wide range of sound-pressure fluctuations, sound-
pressure levels are expressed in logarithmic units
called decibels (dB). Noise levels are expressed as
A-weighted decibels (dBA). Humans typically
have a reduced hearing sensitivity at low frequen-
cies compared with their response at high frequen-
cies, and the A-weighting of noise levels closely
correlates to the frequency response of normal
human hearing. Typical indoor and outdoor noise
levels based on the dBA scale are presented in
Figure 3.4.

With respect to how humans perceive increases in
noise levels, a 1 dBA increase is imperceptible, a 3
dBA increase is barely perceptible, a 6 dBA in-
crease is clearly perceptible, and a 10 dBA in-
crease is subjectively perceived as approximately
twice as loud (Egan 1988). For this reason, an in-
crease of 3 dBA or more is generally considered a
degradation of the existing noise environment.

Sound travels uniformly outward from a point
source in a spherical pattern with an attenuation
rate of 6 dBA per doubling of distance. However,
from a line source (e.g., a road) sound travels uni-
formly outward in a cylindrical pattern with an
attenuation rate of 3 dBA per doubling of distance.
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Atmospheric conditions (wind, temperature, hu-
midity) and the presence of a barrier (hill, trees,
wall building, etc.) between the source and recep-
tor may affect noise levels.

Negative effects of noise exposure include physi-
cal damage to the human auditory system, inter-
ference with everyday activities, and disease.
Gradual hearing loss results from sustained expo-
sure to moderately high noise levels over a period
of time as opposed to traumatic loss, which is due
to sudden exposure to extremely high noise levels

over a short period. Noise may interfere with or
interrupt sleep, relaxation, recreation, and commu-
nication. Although most interference may be clas-
sified as annoying, the inability to hear a warning
signal may be considered dangerous. Noise may
also be a contributor to diseases associated with
stress, such as hypertension, anxiety, and heart
disease. The degree to which noise contributes to
such diseases depends on the noise frequency,
band width, level, and exposure time (Caltrans
1998).
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FIGURE 3.4 TYPICAL NOISE LEVELS
SOURCE: EGAN 1988, EDAW 2005.

Existing Natural Sounds and Noise
Sources

Natural sound sources within the study area in-
clude, wind, waves, and wildlife. Existing noise

within the study area emanates primarily from ve-
hicular traffic on area roadways. As expected, traf-
fic noise is dominant along the U.S. 101 corridor.
At Marin Headland sites that are west of the Slacker
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Hill ridgeline, highway noise is blocked by the
hills. Also, Fort Baker is less affected by the high-
way noise because it is situated lower than U.S.
101. In addition to these primary noise sources,
there is intermittent air traffic noise because the
study area is under the flight path for some flights
associated with both the Oakland and San Francisco
airports. Managing ambient urban noise is difficult
because of the unpredictability of the sources and
the dispersal throughout the landscape. Preserving
natural quiet (and natural sounds) and reducing hu-
man sounds, including those from cars and buses, is
an NPS objective. Background noise levels within
the study area range from approximately 50 to 60
dBA, depending primarily on distance from area
roadways.

The FHWA traffic noise model (FHWA 1988) was
used to predict traffic noise levels along area
roadways for current conditions based on trip dis-
tribution estimates for this project. Table 3-12
summarizes noise levels at 50 feet from the center-
line of the near travel lane for the roadway seg-
ments in the study area. The roadway noise levels
presented in the table represent worst-case poten-
tial noise exposure, which assumes no natural or
artificial shielding between the roadway and a re-
ceptor located 50 feet from the centerline of the
near travel lane.

In addition, an ambient noise survey was conducted
on July 20, 2005 (a weekday) to document the typi-
cal existing noise environment at various locations,
specifically at noise-sensitive receptors within the
study area (see Table 3-13). Noise-sensitive land
uses generally include those uses where exposure
to noise would result in adverse effects, as well

TABLE 3-12. SUMMARY OF MODELED EXISTING
TRAFFIC NOISE LEVELS

Noise Level
(dBA) 50 Feet

from Center-

line of Near
Roadway Segment and Location Travel Lane
Bunker Road (west of Barry-Baker tunnel) 56.24
Bunker Road (east of Barry-Baker tunnel) 53.27
Conzelman Road 59.33
East Road 53.22
Alexander Ave. 62.93
U.S. 101 77.16

Sourcek: Data modeled by EDAW in 2005.
NoTE: Based on total (in and out) daily average traffic volumes for summer
conditions.

TABLE 3-13. AMBIENT NOISE SURVEY

MEASUREMENTS

Noise Level (dBA

Location Time Leqg | Lmax | Lmin

Marin Headlands Hostel 1:15-1:35 | 47.0 | 63.1 | 36.5
p.m.

Marine Mammal Center 1:48-2:08 | 55.1 | 75.4 | 40.8
p.m.

Capehart Housing Area 2:20-2:35 | 60.1 | 77.0 | 40.2
(Bunker Road) p-m.

Capehart Housing Area 2:45-3:09 | 55.0 | 71.9 | 50.2

(East Bunker Road) p.m.

Sourcek: Data collected by EDAW 2005.

NoTE: All measures taken on the afternoon of July 20, 2005.

Leq (Equivalent Noise Level) — The energy mean (average) noise
level. The instantaneous noise levels during a specific period of time
in dBA are converted to relative energy values. From the sum of the
relative energy values, an average energy value is calculated, which
is then converted back to dBA to determine the Leg.

Lmax (Maximum Noise Level) — The maximum instantaneous noise
level during a specific period of time; may also be referred to as the
“peak (noise) level.”

Lmin (Minimum Noise Level) — The minimum instantaneous noise level
during a specific period of time.

as uses where quiet is an essential element of the
expected experience. Residential dwellings are of
primary concern because of the potential for in-
creased and prolonged exposure of individuals to
both interior and exterior noise levels. Noise-
sensitive uses within the study area include the
Capehart housing area, the Bay Area Discovery
Museum, the Marin Headlands hostel, and the Ma-
rine Mammal Center, as well as various wildlife
habitat areas. The dominant noise sources noted
during the survey were vehicle traffic on area road-
ways. None of the noise levels for these noise-
sensitive sites currently exceeds the FHWA guide-
lines for considering noise abatement.

3.4.4 HUMAN HEALTH, SAFETY, AND THE
ENVIRONMENT

The focus of this discussion is on hazardous mate-
rials within the study area as a result of military
use over the last 100 years, as well as fire, police,
and emergency medical service access, and seis-
mic and tsunami safety considerations in the Marin
Headlands and Fort Baker. Public safety as it re-
lates to vehicle, bicycle, and pedestrian uses is dis-
cussed under “Transportation” (sec. 3.1).

Several areas within the Marin Headlands and Fort
Baker have been affected by hazardous substances
released over the 100 years of military use. Con-
tamination of soil and possible impacts to ground-
water in these areas could affect the imple-
mentation of the proposed plans in several areas.

144 MARIN HEADLANDS AND FORT BAKER TRANSPORTATION INFRASTRUCTURE AND MANAGEMENT PLAN




3.4. Visitor Use and Experience: Human Health, Safety, and the Environment

The status of the U.S. Army’s environmental
remediation efforts in the Marin Headlands and
Fort Baker is discussed below. Analysis of the
remediation efforts is covered in separate envi-
ronmental documentation being prepared by and
for the Corps of Engineers. Because the subject
contamination occurred during the stewardship of
the Army, the Corps is serving as agent on behalf
of the Department of Defense, the responsible
agency. The primary sources of information used
for this summary are reports generated by Army
consultants for hazardous substance investigation
and cleanup at Forts Baker and Barry (USACE
1997, 1998; Reidel 1995; Remedial Constructors,
Inc. 1996, 1998a, 1998b, 1998c); material pro-
vided by NPS consultants (Erler & Kalinowski
1998); and the “Draft Final Records Research Re-
port for Fort Baker” (USACE 2004).

The Corps has conducted extensive investigations
at Fort Baker to determine, locate, and identify the
extent and scope of hazardous substances in the
environment. The Corps has also conducted a
moderate amount of investigation, although limited
cleanup to date, at Fort Barry. The Corps’ environ-
mental investigation at Fort Cronkhite is scheduled
to begin in 2008.

There are currently no reported issues with public
safety in the park related to personal safety or se-
curity of personal property, with the possible ex-
ception of remaining unexploded ordnance at Fort
Barry.

The National Park Service also has an ongoing
system of environmental audits conducted for each
park on a two-year cycle. These audits review all
NPS and park partner operations that use poten-
tially polluting substances to ensure proper stor-
age, usage, and methods of disposal.

Known and Suspected Hazardous
Substances and Contaminated Sites

During the site investigation of Fort Baker, eight
areas were identified with elevated soil concen-
trations of polycyclic aromatic hydrocarbons, pes-
ticides, metals, and petroleum hydrocarbons. Of
the eight areas, four have been recommended for
advancement to a remedial and feasibility investi-
gation. These areas include the storm drain system,
Horseshoe Bay, a petroleum tank site near building
637, and a concrete basin near building 407. The
four remaining areas (an engine repair shop, a

small paint shed, soil beneath the deck of the his-
toric boat shop, and the vehicle wash rack adjacent
to building 691) have been cleaned up. In addition,
a number of petroleum release sites have been
identified and are being addressed by the Army.

Underground storage tanks likely remain through-
out the Marin Headlands and Fort Baker. These
tanks may have held heating oil, solvents, or fuel,
and over time may have started leaking into the
surrounding soils. As the Corps of Engineers pro-
ceeds with their more detailed surveys and studies
of Forts Barry and Cronkhite, the remaining tanks
should be located, removed, and any surrounding
contaminated soils cleaned up.

Soils at the Fort Barry rifle range (also including
the long rifle range and the revolver range) are
contaminated with lead, copper, and antimony
above currently accepted regulatory levels. There
may also be unexploded shells and grenades at the
rifle range. Although the highest metal levels were
documented at the target berm (southeast end),
soils at the firing line near Bunker Road also ex-
ceed acceptable levels. The Corps is responsible
for taking remediation actions at this site.

Contaminants found at the indoor horse stable
arena (a former blimp hangar), which also served
as a motor pool, include zinc, lead, acetone, and
hydrocarbon in the soil around the perimeter of the
building. Although various contaminants of con-
cern exist at the site above regulatory levels, the
Corps recommended additional investigation for
lead only.

The area between the existing stables and Bunker
Road was the site of a former Army fuel station.
Four soil borings at this site did not discover any
remaining hydrocarbons. However, the soil bor-
ings may not have been precisely placed and hy-
drocarbon-contaminated soil may remain. The Fort
Barry site inspection conducted in 2003 located a
5,000-gallon underground storage tank likely hold-
ing gasoline. The tank is on the ridge approxi-
mately 600 feet northwest and 100 feet above the
current barn and horse stables. This tank, within a
concrete vault, is scheduled for future removal,
along with an investigation of a supply pipeline
leading from the tank to the former fuel station.

The Corps removed an underground storage tank
from Battery 129/Hawk Hill (above the road) in
1992. Hydrocarbons from diesel fuel were found to
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have contaminated soil around the former tank site
at levels that will require further investigation.

The Corps removed two underground kerosene
tanks at Battery Mendell in 1992. Although no
additional underground storage tanks were discov-
ered during survey conducted in 2003, additional
tanks could be located at this site.

In addition to potentially contaminated sites and
soils discussed elsewhere, lead-based paint chips
falling off the buildings have likely contaminated
the soil within approximately 3 to 6 feet from drip
lines of buildings constructed before 1955. At Fort
Baker, the future retreat and conference center op-
erator will abate these lead-contaminated soils as
the buildings are rehabilitated. Although extensive
testing has not yet been initiated, it is assumed that
similar lead paint contamination exists around the
buildings at both Forts Barry and Cronkhite. Given
that the buildings at Fort Cronkhite are half as old
as those at Forts Baker and Barry, and thus have
had fewer years of paint peeling and scraping,
there may be lower levels of lead contamination at
Fort Cronkhite.

Public Safety Services

Fire and emergency services at the Marin Head-
lands and Fort Baker are provided by the NPS fire
department. Fire Station 2, at Fort Cronkhite, has
primary responsibility for fire protection of the
area. The Presidio Fire Station, located on the main
post of the Presidio of San Francisco, provides
reinforcements to Fire Station 2. Additionally, the
NPS fire department maintains formal mutual aid
agreements with the Sausalito and San Francisco
fire departments. The alternating one-way lane
through the Barry-Baker tunnel on Bunker Road is
a bottleneck for emergency vehicles. Conse-
guently, emergency response vehicles travel to and
from the Marin Headlands over Conzelman and
McCullough roads.

The National Park Service provides police services
to the Marin Headlands and Fort Baker through the
United States Park Police and NPS rangers. In ad-
dition, there are memorandums of understanding
with the Marin County sheriff’s office for support
services. The United States Park Police head-
quarters is located at Fort Scott at the Presidio of
San Francisco.

Seismic Conditions

As previously discussed, the Marin Headlands is in
an area of high probability for a future severe
earthquake (see sec. 3.2.1). The low-lying shore-
line areas of the Marin Headlands and Fort Baker
such as Rodeo Beach, Fort Cronkhite, and Fort
Baker are also subject to the risk of tsunami run-up
and flooding.

3.5 SOCIAL AND ECONOMIC
ENVIRONMENT

This section describes the existing social and eco-
nomic conditions in communities surrounding the
Marin Headlands and Fort Baker, providing back-
ground information and establishing the regional
context for the study area.

3.5.1 VISITOR POPULATION

The many diverse sites that comprise Golden Gate
National Recreation Area attract millions of visi-
tors each year. Between 2003 and 2004 visitation
averaged approximately 13.6 million visitors an-
nually (NPS 2006a). Visitation to the Marin Head-
lands and Fort Baker is over 1 million people an-
nually. Characteristics and demographics of
visitors that frequent the study area, based on a
visitor survey conducted Labor Day weekend 2000
are provided below (Nelson\Nygaard 2000):

o Less than half of the visitors to the study
area (41%) were first-time visitors.

» More than half of the visitors planned their
visit on the same day they visited the study
area (53%).

» Most visitors spent longer than an hour in
the Marin Headlands and Fort Baker (87%).
More than three hours was the most com-
mon length of stay (32% of visitors).

* Only 15% of visitors came to the park
alone.

» Local visitors (from the greater Bay Area,
including San Francisco and Marin County)
represented 68% of all visitors.

» San Francisco residents accounted for 23%
of visitors, and Marin County, 16%.

» More than 50% of the respondents were be-
tween the ages of 21 and 39, and 23% were
under 18. Only 3% were over 65.
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» Almost three-quarters of the respondents
(71%) had completed a four-year degree or
post-graduate study. Only 10% of respon-
dents did not attend at least some college.

Traffic growth rates can be used as an estimate of
potential increases in visitation. Traffic growth is
expected to average 0.7% per year through 2023
for parklands in southwestern Marin County
(David Evans & Associates 2004). Therefore, po-
tential increases in visitation will also occur.

3.5.2 LocaL COMMUNITIES

One of nine Bay Area counties, Marin County is
linked to San Francisco by the Golden Gate Bridge
and to the East Bay by the Richmond-San Rafael
Bridge. Marin County is bordered on the north and
northeast by Sonoma County and on the west by
the Pacific Ocean. The 520 square miles of Marin
County offer a wide range of landscapes, from the
tidal flats of the coastline to Mount Tamalpais,
rising 2,600 feet above sea level, and from the
dense stands of redwood and pine to the inland
grasslands and exposed rocky areas of the Pacific
coastline. The 141,400 acres of federal, state, and
county parkland, county open space, and two water
districts’ lands devoted to recreation (Marin
County 2001a), has made the county a recreation
destination for the entire Bay Area.

Sausalito, which borders the northern tip of Fort
Baker, encompasses about 2.5 square miles along
the San Francisco Bay in the southern part of
Marin County. The city is characterized by a
Mediterranean style village with restaurants and
shops hugging the waterfront and houses in pastel
colors climbing the hillsides behind.

Socioeconomic issues pertaining to surrounding
communities as identified in public meetings or
agency consultations relate to quality of life issues
such as traffic congestion and access to the Marin
Headlands and Fort Baker. Population and eco-
nomic characteristics of Marin County, Sausalito,
and San Francisco are described below to provide
a context for the impact discussion.

Marin County

The population of Marin County was 230,096 in
1990 and 247,289 in 2000, indicating a 7.5% in-
crease over 10 years (U.S. Bureau of the Census
2001). Population growth is somewhat lower for

Marin County compared to other Bay Area coun-
ties.

The median household income for Marin County
was $48,544 in 1989 and was $71,306 in 1999.
The 1999 median household income was well
above the national median of $41,994. In 1999,
6.6% of Marin County residents were below pov-
erty level, which was lower than the national aver-
age of 12.4%.

Marin County residents are predominantly white
(78.6%), according to the 2000 Census. The
county also has a large Hispanic/Latino popula-
tion, which represents 11.1% of the residents.
Asians comprise 4.5% and African-Americans
2.8% of the population.

City of Sausalito

Sausalito is closer to the Marin Headlands and Fort
Baker than any other community. Its 1990 popula-
tion was 7,152, and in 2000, 7,330, an increase of
2.5% over 10 years.

The median household income for Sausalito resi-
dents was $60,471 in 1989 and $87,469 in 1999.
These income levels have all been consistently
well above the national median household income
levels. In 1999, 5.1% of Sausalito residents were
below poverty level, which was lower than the
county figure (6.6%) and well below the national
level (12.4%).

Similar to the county as a whole, the residents of
Sausalito are predominantly white, 89.4%. The
city’s Hispanic/Latino and African-American
populations are lower than those of the county,
3.3% compared to 11.1% for Hispanic/Latino and
0.6% compared to 2.8% for African-American.
The Asian population is similar, 4.1% as compared
to 4.5% in the county.

City and County of San Francisco

The City and County of San Francisco grew from
723,959 residents in 1990 to 776,733 residents in
2000, an increase of 7.3%. The median household
income was $55,221 in 1999, with 11.3% of resi-
dents below the poverty level.

The racial composition of San Francisco is differ-
ent than that of Marin County and Sausalito. The
2000 Census indicates that 43.6% of the residents
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are white, with Asians making up 30.7%, His-
panic/Latino 14.1%, and African-Americans 7.6%.

3.6 PARK OPERATIONS AND
MANAGEMENT

Information about park operations and manage-
ment is largely derived from the Fiscal Year 05
Annual Park Program Summary: Golden Gate
National Recreation Area (Golden Gate National
Parks Association and Golden Gate National Rec-
reation Area 2005). The Marin Headlands and Fort
Baker study area constitutes approximately 3,000
acres (or 4%) of parkwide total. Because these
various parks and recreation sites share administra-
tive resources, the information from the operating
plan and budget refers to the entire Golden Gate
National Recreation Area and is not specific to the
Marin Headlands and Fort Baker.

3.6.1 STAFF AND RESOURCES

Management functions are divided into several
divisions, including Public Affairs and Special
Park Uses, Planning and Technical Services, Natu-
ral Resources Management and Research, Business
Management, Cultural Resources and Museum
Management, Maintenance and Engineering (the
largest division), and Visitor Protection (law en-
forcement and emergency services). A unit of the
United States Park Police assists with issues of
public safety and enforces compliance with park
regulations. The park also includes an interpreta-
tion unit that provides visitor programs and visitor
information.

Golden Gate National Recreation Area has ap-
proximately 269 permanent employees and 60 full-
time non-permanent employees. Additionally, the

park draws on the resources of volunteers whose
total labor contribution is equivalent to 174 full-
time employees.

The accomplishment of the park’s mission is fur-
ther supplemented by park partners including the
Golden Gate National Parks Conservancy, conces-
sioners, onsite non-profit organizations, student
interns, the Student Conservation Association,
contractors, and joint work agreements with ad-
joining jurisdictions.

3.6.2 EXISTING MAINTENANCE AND PARK
OPERATIONS IN THE MARIN
HEADLANDS AND FORT BAKER

The majority of the park’s existing transportation
infrastructure, including roads, trails, and parking
areas, was constructed by the U.S. Army 50 or
more years ago to serve military functions. In
many cases the infrastructure is poorly suited to
the area’s current function as a recreational facil-
ity. The current physical condition of the road
network also results in a variety of ongoing main-
tenance needs. At the Marin roads and trails main-
tenance area, NPS maintenance equipment is
parked out in the salty, corrosive marine air, lead-
ing to premature deterioration. All of these chal-
lenges to the park’s operations and maintenance
needs are gradually worsening as the park’s road-
way infrastructure ages and visitation increases.

The lack of consultation under the Endangered
Species Act for road and trail maintenance activi-
ties in mission blue butterfly habitat greatly inhib-
its proper maintenance of these facilities. Basically
no work off the pavement can occur. As a result,
over a decade of rockfall deposits have accumu-
lated on the shoulders of roads, such as Conzelman
Road.
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CHAPTER 4. ENVIRONMENTAL CONSEQUENCES

This chapter describes the potential environmental
consequences of implementing any of the alterna-
tives being considered. It is organized by resource
topic and provides a standardized comparison
among alternatives based on topics described in
Chapter 1 and further described in Chapter 3. In
accordance with the National Environmental Pol-
icy Act, impacts are described in terms of context,
intensity, and duration; cumulative impacts and
mitigating measures for adverse impacts are also
described. The analysis for each impact topic in-
cludes the methods used to assess the type and
relative level of impact. Consistent with NPS pol-
icy, a determination of whether natural or cultural
resource impacts would result in the impairment of
park resources or values is made for each topic.

The impacts of Alternative 1 (the No-Action Al-
ternative) are described first because they are the
baseline for comparing the other alternatives, then
the impacts of the Preferred Alternative (Alterna-
tive 3) are described, followed by the impacts of
Alternatives 2 and 4.

41 INTRODUCTION

4.1.1 GENERAL METHODOLOGY FOR
ANALYZING IMPACTS

Potential impacts or effects are described in terms
of type, context, duration, and intensity, which are
generally defined below, while more specific im-
pact thresholds are given for each resource at the
beginning of each resource section.

» Type of Impact — Impacts can be either
beneficial or adverse. A beneficial impact
would be a positive change in the condition
or appearance of the resource or a change
that would move a resource toward a de-
sired condition. An adverse impact would
be a change that would move the resource
away from a desired condition or would de-
tract from its appearance or condition.

» Context — Context describes the area or lo-
cation (site-specific, local, parkwide, or re-
gional) in which the impact would occur.
Site-specific impacts would occur at the lo-
cation of the action, local impacts would oc-
cur within the general vicinity of the study

area, parkwide impacts would affect a
greater portion of the park, and regional im-
pacts would extend beyond park boundaries.

» Duration — Duration describes the length
of time an effect would occur, either short
term or long-term. Short-term impacts
would generally last only during the imple-
mentation period, and the resources would
resume their pre-construction conditions af-
terwards. Long-term impacts would last be-
yond the implementation period, and re-
sources might not resume their pre-
construction conditions for a longer period
of time following construction.

» Intensity — Intensity describes the degree,
level, or strength of an impact. For this
analysis, intensity has been categorized into
negligible, minor, moderate, and major. Be-
cause definitions of intensity vary by re-
source topic, intensity definitions are pro-
vided separately for each impact topic.

» Direct and Indirect Impacts — NPS policy
requires that direct and indirect impacts be
considered, but not specifically identified. A
direct effect would occur at the same time
and place as the action. An indirect effect
would be caused by an action but would be
later in time or farther removed in distance,
but would still be reasonably foreseeable.

4.1.2 CUMULATIVE IMPACT SCENARIO

The Council on Environmental Quality (CEQ)
regulations that implement the provisions of the
National Environmental Policy Act requires that
cumulative impacts be assessed in the decision-
making process for federal projects. Cumulative
effects are defined by the CEQ regulations as “the
impact on the environment which results from the
incremental impact of the action when added to
other past, present, and reasonably foreseeable
future actions regardless of what agency (federal
or non-federal) or person undertakes such other
actions” (40 CFR 1508.7). Cumulative effects can
result from individually minor, but collectively
significant, actions taking place over a period of
time.
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The cumulative impact analysis includes projects
both inside and outside the park. Cumulative im-
pacts were determined by combining the impacts
of each alternative with other past, present, and
reasonably foreseeable future actions within the
park and outside the park, as described below.

Actions within the Study Area
Past Actions

Golden Gate Bridge Security. Since September
11, 2001, security measures at the Golden Gate
Bridge have included closing Lower Conzelman
Road to vehicular traffic under the bridge.

H. Dana Bowers Memorial Vista Point Im-
provements, Phase 1. Caltrans rehabilitated Vista
Point in Fort Baker in 2004. Improvements in-
cluded new restrooms, replacing and adding land-
scaping, installing a central plaza with a memorial
to the United States Navy, and improving circula-
tion and accessibility through the site. Circulation
improvements included widening the bicycle ramp
leading from the Golden Gate Bridge and path
through the central island, delineating parking lot
crossings, and relocating the path between traffic
lanes and the entrance to the site for a safer and
more direct northbound connection to U.S. 101
(San Francisco Bay Trail Project [SFBTP] 2000).

Bay Area Discovery Museum Expansion. Mu-
seum expansion included improvements to the
building and parking facilities. All improvements
have been completed, including a new entry pavil-
ion and store, new art studios, and a 2.5-acre out-
door discovery area for children.

United States Coast Guard Vessel Traffic Ser-
vice Radar Tower at Point Bonita. The U.S.
Coast Guard built a new 120-foot Vessel Traffic
Service (VTS) radar tower 120 feet north of the
existing 60-foot tower at Point Bonita on Coast
Guard property. Construction was completed in
2006 (NPS 2005e).

Current and Future Actions

Parklands Water Shuttle Study. The National
Park Service produced the GGNRA Water Shuttle
Access Study & Conceptual Plan Summary in
March 2006 to evaluate the demand and demon-
strate the feasibility of a parklands recreational
water shuttle system. The study concluded that
such a system is feasible and that there is “signifi-

cant potential for productive ridership on a recrea-
tional water shuttle system, particularly during
higher tourist (peak summer) visitation periods.”
The study predicts a reasonable expectation of 837
(spring 2020 weekday) to 4,103 (summer 2020
weekend) daily peak season riders. The study iden-
tified four alternative routes (three water-based and
one land-based), the advantages and disadvantages
of each, as well as potential issues associated with
terminal sites. The route alternatives included
various combinations of stops at the following
sites: San Francisco (Ferry Building, Fisherman’s
Wharf, Fort Mason, Presidio); Fort Baker; Sausa-
lito; Angel Island; and Berkeley. Next steps in-
clude preparation of necessary NEPA actions, re-
finement of the alternatives, updates to costs and
ridership forecasts, and coordination with the Wa-
ter Transportation Authority (WTA) ferry system
(NPS 2006d).

Future Improvements to Alexander Avenue and
U.S. 101. As previously mentioned, Alexander Ave-
nue is unlike all other roads in this plan that are un-
der the jurisdiction and control of the National Park
Service; Alexander Avenue is under the joint juris-
diction and control of Golden Gate National Recrea-
tion Area, Caltrans, and the Golden Gate Bridge
Highway and Transportation District because it is an
approach road to the Golden Gate Bridge. The Na-
tional Park Service is working with the district, Cal-
trans, the City of Sausalito, and Marin County to
address transportation issues along Alexander Ave-
nue that impact park areas.

As mentioned under Section 1.5, a significant
amount of planning activities and funding have
been invested in evaluating and implementing im-
provements for Alexander Avenue. The NPS has
initiated a planning study to identify and evaluate a
range of planning and design solutions to improve
multi-modal access and safety on Alexander Ave-
nue between the Golden Gate Bridge and Sausalito
City limits. The study purpose is to define a con-
sensus master plan for the corridor segment that
provides access to the Marin Headlands and Fort
Baker. This study was initiated in January 2008
with all the stakeholders. Currently, the Golden
Gate Bridge Highway and Transportation District
(GGBHTD) has not taken any board action on
Alexander Avenue improvements and no funding
is available to implement improvements at this
time.
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For the purposes of this EIS, the following specific
improvement concepts for Alexander Avenue are
assumed. The specific improvement projects that
are recommended from the ongoing Alexander
Avenue Planning Study may vary from this list:

» Bicycle Lanes — Establish Class 2 bicycle
lanes (5 feet or 1.5 m wide) on Alexander
Avenue from U.S. 101 to the north park
boundary/Sausalito city limits, as specified
in the Marin County Bicycle and Pedestrian
Plan (Marin County 2001b). These bicycle
lanes could be accommodated without any
cut-and-fill earthwork or widening of bridges
north of the Danes Drive intersection. Due to
past uneven pavement resurfacing in the
shoulder area, the roadway would need to be
resurfaced before the bike lanes could be es-
tablished. Between U.S. 101 and Danes
Drive, excavation in the 500-foot-long rock
cut would be required to accommaodate the
bike lanes.

» Underpass — Establish Class 2 bike lanes
and pedestrian sidewalks, which would re-
quire either replacing the existing narrow
Alexander Avenue underpass (under U.S.
101) or adding parallel underpasses to ac-
commaodate bicycles and pedestrians. Due to
the need to minimize disruption of traffic on
U.S. 101 and Alexander Avenue, extensive
coordination with Caltrans would be re-
quired to implement this project.

» Sidewalks — Establish pedestrian sidewalks
along Alexander Avenue throughout the
U.S. 101 interchange area, starting at the
foot of Conzelman Road on the west, ex-
tending under U.S. 101, and then along the
east side of Alexander Avenue to the Danes
Drive intersection. These sidewalks would
connect transit stops with the trail network
of the Marin Headlands and Fort Baker.

» Transit Stops — Relocate and improve U.S.
101/Alexander Avenue transit stops and add
a new southbound stop. The proposed relo-
cation of the northbound stop would pro-
vide improved sight distance for buses
stopping in the midst of traffic exiting U.S.
101 onto Alexander Avenue. From this
safer location, users could walk 0.25 mile
back to the Golden Gate Bridge Vista Point
on the existing Class 1 sidewalk/bike path.

» Guardrails — Replace the existing non-
standard timber guardrails with FHWA
crash-tested, steel-backed timber guardrails
to improve safety. The appearance of this
proposed guardrail would be similar to the
existing timber guardrail and would main-
tain the historic integrity of the roadway.

» ADA Ramps — Construct ADA and bicycle
accessible ramps to the east and west sides
of the north end of the Golden Gate Bridge
to access the existing “catwalk”™ path under
the bridge. Because Fort Baker and the
Marin Headlands are separated by U.S. 101,
providing these ramps would improve the
connections between both park areas.

Fort Baker General Landscape History and
Analysis Report. Recommendations for the cul-
tural landscape at Fort Baker, which were pub-
lished in 2001 (Golden Gate National Parks Asso-
ciation and Golden Gate National Recreation
Area), include the long-term rehabilitation and
maintenance of the historic features of Fort Baker.
Specific recommendations include (1) protecting
cultural and archeological resources, adopting ap-
propriate landscape management practices, and
nominating the landscape for listing on the Na-
tional Register of Historic Places; and (2) design-
ing recommendations for buildings, circulation,
parking, and land use.

Fort Baker Plan. The following actions are pro-
posed in the Fort Baker Plan and the Record of
Decision (NPS 1999b and 2000b).

» Fort Baker Retreat and Conference Center
— A retreat and conference center will be
established in Fort Baker. The center will be
established around the historic parade
ground and will consist of a combination of
new construction and rehabilitated historic
buildings. The center will have a maximum
of 225 rooms for overnight accommoda-
tions. Up to 455 parking spaces will be pro-
vided in existing garages and lots in Fort
Baker (NPS 1999a). The conference lodge
opened July 2008.

» Fort Baker Waterfront — Improvements to
the Fort Baker waterfront include removing
the existing wooden bulkhead and restoring
the beach at the waterfront; relocating the
existing road to the north side of the water-
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front open space; and providing a new 50-
car visitor parking lot (NPS 1999a). A
schedule for this project does not exist at
the current time.

» Fort Baker Marina and Historic Boat

Shop — The existing marina and historic
boat shop at Fort Baker will be converted to
public use and used as a center for com-
munity meetings and programs. It will house
supporting services and include food service
(NPS 1999a). A schedule for this project
does not exist at the current time.

» Fort Baker Open Space, Natural Habitats,
and Trails — Approximately 42 acres of
natural habitat in Fort Baker will be main-
tained and restored, a portion of which is
mission blue butterfly habitat. Minor trail
improvements will include improved trail
surfaces, interpretive signs along trails, and
a small amount of new trail construction
(NPS 1999a). A schedule for this project
does not exist at the current time.

Marine Mammal Center Renovations. The park-
ing and roadway improvements proposed in the
Marine Mammal Center Site and Facilities Im-
provements Environmental Assessment and the
“Finding of No Significant Impact” are included in
the no-action and action alternatives for this pro-
ject because the NEPA process has been com-
pleted and the projects are under construction.
Parking will be improved along the existing access
road and in the proposed new parking lot at the
center. In addition, the Marine Mammal Center
project will renovate the existing facilities to better
care for marine mammals and to educate the pub-
lic.

Mission Blue Butterfly Habitat Restoration. The
primary objective of the San Bruno Elfin and Mis-
sion Blue Butterflies Recovery Plan (USFWS
1984) is to protect, maintain, and enhance existing
populations of the two endangered butterfly spe-
cies. The portion of the plan relevant to this envi-
ronmental impact statement is the establishment of
a mission blue butterfly colony in Fort Baker, one
of the only areas of appropriate habitat for the but-
terfly in the Bay Area.

For the mission blue butterfly, management activi-
ties are focused on:

» protecting known populations at San Bruno
Mountain and Fort Baker in the Marin
Headlands

» protecting essential habitat outside these
two locations through cooperative agree-
ments with adjacent landowners, purchase
of conservation easements, or similar land
conservation agreements

« restoring historic coastal scrub habitats by
controlling nonnative plants (e.g., gorse,
French broom, pampas grass) that threaten
the associated host and nectar plants used
by this species (e.g., silverleaf lupine, coast
buckwheat).

» preventing further habitat degradation
through use of cooperative agreements, con-
servation easements, and recreational plan-
ning to control and prevent non-compatible
uses (e.g., off-road vehicle use).

» preventing further habitat degradation from
herbicides, pesticides, other toxicants, and
off-road vehicle use.

GGNRA Fire Management Plan. The National
Park Service issued a “Record of Decision” for the
Final Fire Management Plan Environmental Im-
pact Statement in February 2006. The proposed
action describes a strategy for managing fire in the
park to reduce risks to the public, firefighters, sen-
sitive resources, and park facilities.

Proposed fire management policies that apply to
the Marin Headlands and Fort Baker include pre-
scribed burns in the Marin Headlands to manage
coastal scrub, prescribed test burns to enhance
mission blue butterfly habitat, and the reduction of
fuel hazards near historic structures and heavily
developed areas that receive high visitation. Sev-
eral roads and trails within the Marin Headlands
are currently designated as fire roads: portions of
Bunker Road and Simmonds Road, and a portion
of the Coastal Trail between the riding stables and
Slacker Hill.

Coastal Trail Corridor Enhancement Project.
Golden Gate National Recreation Area received a
grant in 2004 from the Gordon and Betty Moore
Foundation to preserve, enhance, and restore dis-
turbed coastal habitats within subwatersheds sup-
porting the Coastal Trail between Muir Beach in
Marin County through the Marin Headlands, the
Presidio and Lands End in San Francisco County,

152 MARIN HEADLANDS AND FORT BAKER TRANSPORTATION INFRASTRUCTURE AND MANAGEMENT PLAN



4.1. Introduction: Cumulative Impact Scenario

and at Mori Point in San Mateo County. Actions
supported by the grant would result in the preser-
vation and enhancement of 970 acres (393 ha) and
the restoration of 30 acres (12 ha) of disturbed
coastal habitat.

San Francisco Bay Trail Project. The San Fran-
cisco Bay Trail is a planned recreational corridor
that will circle San Francisco and San Pablo bays
with a continuous 400-mile trail for bicycling, hik-
ing, and walking. The San Francisco Bay Trail
Project, a nonprofit organization, makes available
grant funds for trail construction and maintenance.
Individual trail segments are built, owned, man-
aged, and maintained by cities, counties, and park
districts. The trail will have a segment that follows
East Road from Sausalito through Fort Baker to
the Golden Gate Bridge (SFBTP 2000).

Maintenance Operations. Ongoing park mainte-
nance may create cumulative impacts for activities
proposed as part of the transportation management
plan. Operations that may be of specific relevance
include the maintenance of roadways, parking fa-
cilities, trails, and buildings, as well as erosion
control practices.

Headlands Institute Campus Planning and En-
vironmental Assessment. The Headlands Insti-
tute, an environmental education park partner on
the east side of Fort Cronkhite, is proposing to en-
hance its Fort Cronkhite campus. The renovated
campus is to be a teaching model of stewardship
and sustainable living with state-of-art learning
facilities to match and make the most of the unique
resources of the Marin Headlands. The primary
objectives of the proposed project are to

1. Preserve, protect, rehabilitate, and interpret
the site’s layered natural and cultural re-
sources.

2. Renovate all aspects of the campus — up-
date classrooms and labs to provide students
with state-of-the-art learning tools; improve
sleeping and dining facilities to comfortably
and efficiently accommodate students; and
reconfigure or expand classrooms, labs, and
accommaodations to better serve students.

3. Provide an efficient, comfortable, safe, and
universally accessible place to learn and
work.

4. Integrate the indoor and outdoor spaces on
the campus with the defining resources of
the site.

5. Minimize environmental impacts to the area
and the park resources, including impacts
caused by traffic, circulation, and program-
ming on and off campus.

The current campus accommodates 200 students a
day, which enables the institute to reach approxi-
mately 10,000 students a year. The Headlands In-
stitute, through this planning process, will look at
options to expand its programs up to a capacity of
350 participants, while maintaining the quality of
the educational experience. The institute will study
alternatives for achieving the project objectives
through options with historic building rehabilita-
tion as well as new construction. The alternatives
will also look at options for improving circulation
around the campus, as well as relocating current
parking, consistent with other planning efforts. As
part of this plan, the fill at the ends of the riparian
corridor would be removed to “daylight” the ripar-
ian corridor. An environmental assessment will be
prepared for this project. Public and agency scop-
ing for the project occurred in summer 2007. An
environmental document ready for public review is
anticipated for spring 2009.

Cultural Landscape Report on the Headlands
Institute Campus Landscape. The National Park
Service prepared a cultural landscape report for the
Headlands Institute Campus in Fort Cronkhite
January 2008. The existing campus has become
inadequate for the Institute due to lack of facilities
and aging of the landscape character, and the CLR
is intended to develop a long-term plan for man-
agement of the cultural landscape to address these
issues. The report identifies rehabilitation as the
most appropriate treatment to enhance the overall
historic character of the landscape. The report spe-
cifically recommends that additions to the land-
scape be compatible with its historic utilitarian and
military character, non-historic features be re-
moved when possible, and future land uses be lim-
ited to activities that require minimal change to
historic features. Regarding parking at the Nike
complex, the report recommends maintaining the
parking lots at the east and west end of the com-
plex, and if new parking lots are required, they
should be placed in inconspicuous locations or
where they can reestablish historic spatial patterns,
such as on building footprints.

FINAL ENVIRONMENTAL IMPACT STATEMENT

153



CHAPTER 4. ENVIRONMENTAL CONSEQUENCES

Cultural Landscape Report for Forts Barry and
Cronkhite. The National Park Service is preparing
a cultural landscape report for Forts Barry and
Cronkhite. The report will consist of:

» adistrictwide landscape analysis with
broadscale treatment guidelines relevant
throughout the historic district

 individual landscape analyses for the built-
up areas of Fort Barry and Fort Cronkhite,
including documentation, analysis, and
treatment recommendations specific to each
fort

» focused treatment recommendations for cer-
tain areas relating to the need for site-
specific mitigations evolving from the
transportation plan

The completed report will guide future site preser-
vation, rehabilitation, and enhancement work in a
manner similar to the “Fort Baker Cultural Land-
scape Report.” In particular, the report for Forts
Barry and Cronkhite will be used to guide the de-
sign of infill parking and many of the road modifi-
cations proposed in this environmental impact
statement, and it will provide guidance to resolve
any conflict in use of an area between the two
plans. The anticipated start date for the cultural
landscape report is fall 2007, with completion an-
ticipated in 20009.

Hawk Hill Planning Effort and Associated Cul-
tural Landscape Report. The park has begun a
separate planning effort examining upgrades to
amenities and accessibility. An accessible loop
trail is part of this effort, and a portion of the loop
trail is included in this FEIS. The accessible loop is
being planned through the Hawk Hill planning
team.

The associated CLR, drafted January 2008, identi-
fies erosion, spread of non-historic invasive spe-
cies, lack of adequate pedestrian circulation, and
structural deterioration as ongoing issues, noting
that the project is intended to restore habitat for the
Mission Blue Butterfly and improve the site for
public visitation and use by the Golden Gate Rap-
tor Observatory. The report recommends rehabili-
tation as the most appropriate treatment. Phase 1 of
the project involves full or partial removal of the
Monterey Pines as part of a restoration of Mission
Blue Butterfly habitat on the western slope of the
gun batteries, as well as replacement of non-
historic stairs and rails, and installation of new

pedestrian circulation. Phase 2 involves repairs to
historic structures, possible addition of amenities,
improvements to the viewing area/Hawk Migration
observation point, and creation of a large-group
gathering area. (NPS 2008).

Regional Actions
Past Actions

Golden Gate Bridge Seismic Retrofit. Phase 1 of
the seismic retrofit of the Golden Gate Bridge was
completed in April 2002 and entailed structural
upgrades to the north approach viaduct of the
bridge. The retrofit allows the bridge to better re-
spond to earthquake motions without damage.
Phase 2 of the seismic retrofit is underway, and
Phase 3 will follow (GGBHTD 2003).

Current and Future Actions

Draft Transportation 2030 Plan for the San
Francisco Bay Area and Bay Area Transporta-
tion Blueprint for the 21st Century. The Draft
Transportation 2030 Plan (Metropolitan Trans-
portation Commission [MTC] 2004, 2005) pro-
vides the vision for the San Francisco Bay region’s
transportation system for the next 25 years speci-
fies a detailed set of investments and strategies
throughout the region from 2005 through 2030 to
maintain, manage, and improve the surface trans-
portation system. The plan is updated every three
years to reflect new planning priorities and chang-
ing projections of growth and travel demand.

Projects identified in the plan, which are relevant
to this transportation management plan, are the
expansion of the Manzanita park-and-ride facility
and the capital improvement programs for Golden
Gate Transit and the San Francisco Municipal
Railway. Funds are committed for a portion of
each of these projects and programs; however,
there is a funding shortfall for each project and
program as well. The Metropolitan Transportation
Commission anticipates that the additional funds
may become available over the near to mid-term of
the Transportation 2030 Plan through voter ap-
proval or legislative action.

The Bay Area Transportation Blueprint for the
21st Century (MTC 2000) presents a vision of the
Bay Area’s transportation future without the finan-
cial constraints imposed by the regional transporta-
tion plan. No projects identified in the blueprint
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would affect the transportation alternatives consid-
ered in this Final Environmental Impact State-
ment; however, regional issues affect funding
sources.

Southwest Marin Comprehensive Transporta-
tion Management Plan and Post Pilot Transpor-
tation Projects. As explained in Chapter 1, the
proposed Southwest Marin comprehensive trans-
portation management plan was a joint planning
effort that began in 2000 and involved the National
Park Service, Marin County, Caltrans, and Cali-
fornia State Parks to develop a master transit plan
for local, state, and national park sites in the west
Marin area. In 2005 the partnering agencies agreed
to end the project and focus on the following series
of smaller pilot transportation projects in the area:

*  Muir Woods Shuttle — For 2005 and 2006
Marin County contracted with Golden Gate
Transit to operate weekend and holiday
shuttle service from Memorial Day to Labor
Day between Muir Woods and parking ar-
eas at Marin City and Manzanita near U.S.
101 on the east side of Marin County. The
service carried over 10,000 passengers each
year.

 Intelligent Transportation System (ITS) Pi-
lot — The National Park Service led this ef-
fort by deploying portable changeable mes-
sage signs, by working with the Metropoli-
tan Transportation Commission staff to get
Muir Woods and Stinson Beach included in
the 511 telephone information system, and
by deploying traffic counters on key roads
and at key parking areas to count traffic and
visitation. Two portable changeable mes-
sage signs units were deployed to inform
visitors that parking at key park locations
was full on U.S. 101, the 511 messages be-
came active in late July 2005, and nine traf-
fic counters were deployed between Mill
Valley and Stinson Beach. The National
Park Service continued studying possible
pilot applications of web-cameras to show
parking areas via the Internet, Highway Ad-
visory Radio (HAR), and upgraded traffic
counters.

» Traffic Management — Both the National
Park Service and Marin County deployed
additional rangers and deputy sheriffs to as-
sist in traffic and parking management at

Muir Woods and Stinson Beach between
Memorial Day and Labor Day.

Marin Countywide Plan. Land use on the por-
tions of the project site not owned by the National
Park Service is guided by the County’s General
Plan, the Marin Countywide Plan (Countywide
Plan), which was adopted on November 6, 2007.

The Marin Countywide Plan specifically addresses
land use issues in the unincorporated areas of
Marin County, and it represents the county’s posi-
tion on issues of interjurisdictional and regional
concern. Relevant goals of the plan include (Marin
County 2007):

*A Preserved and Restored Natural Environment.
Marin watersheds, natural habitats, wildlife corri-
dors, and open space will be protected, restored,
and enhanced.

» Less Traffic Congestion. Marin community
members will have access to . . . additional
transportation choices for pedestrians, bicy-
clists, and transit users that reduce traffic
congestion.

* A Reduced Ecological Footprint. Marin
residents and businesses will increasingly
use renewable energy, fuel efficient trans-
portation choices, and green building and
business practices.

¢ Collaboration and Partnerships. Marin pub-
lic agencies, private organizations, and re-
gional partners will reach across jurisdic-
tional boundaries to collaboratively plan for
and meet community needs.

The current update renames the corridor that the
Marin Headlands and Fort Baker study area in-
cludes from Coastal Recreation Corridor to the
Coastal Corridor, recognizing that issues, opportu-
nities, and constraints in the corridor go beyond
recreation. The Coastal Corridor is reserved for
federal parklands and other recreational land uses,
as well as preservation of existing small coastal
communities (Marin County 2007).

The “Natural Systems and Agriculture” element of
the updated plan outlines policies for protecting
the county’s natural resources and ensuring that
the design of the built environment is compatible
with the natural setting. The current plan recom-
mends that Golden Gate National Recreation Area
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be “retained in its natural state to the greatest ex-
tent possible.” Relevant policies that support de-
sired outcomes include enhancing native habitat
and biodiversity; protecting sensitive biological
resources; conserving wetlands, riparian areas, and
baylands; protecting people and property from
flooding and inundation; sustainabily managing
open space; preserving open space; preserving and
expanding the trail network; and appropriately de-
signing, locating, managing, and maintaining trails
(Marin County 2007).

The “Transportation” element of the updated plan
includes existing and projected conditions of the
transportation system and county policy concern-
ing transportation. To accommodate the travel de-
mand associated with the land use projections, this
element specifies the improvements needed for
achieving an acceptable level of service and how
those improvements would be provided. This ele-
ment also includes objectives, policies, and pro-
grams to facilitate the planning and public review
process for the transportation system. Relevant
policies that support desired outcomes include re-
ducing vehicle miles traveled, promoting transpor-
tation alternatives, increasing bicycle and pedes-
trian access by connecting to state and federal
parklands, encouraging and supporting expansion
of local bus and ferry services, supporting regional
transit initiatives, and increasing clean-fuel vehicle
use (Marin County 2007).

4.1.3 IMPAIRMENT OF PARK RESOURCES

AND VALUES

NPS Management Policies 2006 require the analy-
sis of potential effects to determine whether or not
actions would impair park resources. As mandated
by the 1916 Organic Act and reaffirmed by the
1970 General Authorities Act, as amended, the
fundamental purpose of the national park system is
to conserve park resources and values. NPS man-
agers must always seek ways to avoid, or to mini-
mize to the greatest degree practicable, adversely
impacting park resources and values. However, the
laws do give NPS managers the discretion to allow
impacts to park resources and values when neces-
sary and appropriate to fulfill the purposes of a
park, as long as the impact does not constitute im-
pairment of the affected resources and values.

Although Congress has given the National Park
Service the management discretion to allow certain

impacts within parks, that discretion is limited by
the statutory requirement that the National Park
Service must leave park resources and values un-
impaired, unless a particular law directly and spe-
cifically provides otherwise. The prohibited im-
pairment is an impact that, in the professional
judgment of the responsible NPS manager, would
harm the integrity of park resources or values. An
impact to any park resource or value may consti-
tute an impairment, but an impact would be more
likely to constitute an impairment to the extent that
it has a major or severe adverse effect on a re-
source or value whose conservation is:

» necessary to fulfill specific purposes identi-
fied in the establishing legislation or proc-
lamation of the park;

* key to the natural or cultural integrity of the
park; or

 identified as a goal in the park’s general
management plan or other relevant NPS
planning documents.

Impairment may result from NPS activities in
managing the park, visitor activities, or activities
undertaken by concessioners, contractors, and oth-
ers operating in the park. In this environmental
impact statement, impairment is addressed in the
conclusion section of each natural and cultural re-
source impact topic.

4.2 TRANSPORTATION IMPACTS
421 TRANSIT
Methodology for Impact Assessment

The transportation impacts of the alternatives have
been determined for motorized travel modes (pri-
vate vehicles and transit) and non-motorized
modes (pedestrians and bicycles). Implementation
of the alternatives may result in changes in the
mode of transportation used by travelers to and
within the park. Changes in travel mode are ex-
pected to be primarily associated with shifts from
private motorized vehicles to transit. As a result,
transportation impacts affecting the motorized
travel modes were determined in an integrated
fashion, as shown in Figure 4.1. As shown in the
figure, the alternatives include changes in transit
service and parking charges, which would result in
impacts to the market opportunity for transit, the
service quality provided by transit, and the capac-
ity of transit.
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Changes in Transit

Service & Facilities Transit Impacts
Market Opportunity
Parking Charges Service Quality

Capacity

Parking Supply

Parking Impacts
Parking Utilization

Auto Trip Impacts
Auto Trip Reduction

Changes in
Park Roads

Traffic Impacts

Traffic Volume
Roadway LOS

FIGURE 4.1 VEHICULAR TRANSPORTA-
TION IMPACT METHODOLOGY

SOoURCE: David Evans and Associates, Inc.

The transit impacts of the alternatives could affect
the number of auto trips made to and within the
park. The auto trip impacts, in combination with
the changes in parking supply and park roads in-
cluded in the alternatives, would cause impacts to
traffic on specific park roads, including changes in
traffic volume and changes in roadway level of
service.

Parking impacts are also addressed for motorized
travel modes. Parking impacts are measured by
parking use, which would be affected by changes
in parking supply and parking costs included in the
alternatives and, potentially, by changes in auto
trips.

Impacts to nonmotorized travel address changes in
pedestrian travel and bicycle travel. These impacts
were considered to be independent of the impacts
to motorized travel.

Short-term impacts would be temporary in nature
and associated with the implementation of an ac-
tion (e.g., related to construction activities). Infor-
mation regarding the specific duration of construc-
tion for the proposed projects was used to estimate
short-term impacts. In contrast, long-term impacts
would result from permanent changes in transit

service, roadway design and operation, parking
supply, or vehicular travel along the park’s road
system.

Each action alternative is compared to the No-
Action Alternative (Alternative 1). A beneficial
impact would be a change that would move the
transportation resource toward a desired condition.
An adverse impact would be a change that would
move the transportation resource away from a de-
sired condition.

Methodology and Impact Thresholds for Transit
Impacts

Transit impacts were evaluated in three areas: tran-
sit market opportunity, transit service quality, and
transit capacity.

Transit Market Opportunity

Transit market opportunity refers to the percentage
of park visitors on a peak summer weekend day
who have the option of taking transit to the park.
Based on data collected in the summer of 2000,
approximately 10,842 visitors go to the Marin
Headlands and 3,806 visitors to Fort Baker on a
peak Sunday. The percentage of these visitors who
actually use transit to reach either area is very
small. However, a much larger percentage of this
visitor market has the opportunity to take transit to
the park on Sundays. For the purpose of this eval-
uation, transit is assumed to be available if it is
possible to make a transit trip by means of one
service operator from the trip origin to destinations
inside the park. Consequently, the possibility of a
visitor reaching the park by transferring from one
transit operator such as AC Transit to another op-
erator like the San Francisco Municipal Transit
System is not considered in the estimated size of
the transit market. (If visitors who could reach the
park with one transfer, e.g., from Bay Area Rapid
Transit to the San Francisco Municipal Transit
System or AC Transit to Golden Gate Transit,
were included in the analysis, the size of the transit
market would be much larger.)

For each alternative the percentage point change in
transit market opportunity was calculated for the
Marin Headlands and Fort Baker. Separate esti-
mates were prepared for Saturdays and Sundays.
For example, transit services are not provided on
Saturdays to the Marin Headlands. Consequently,
the existing transit market is 0% of the park visitor
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population. If MUNI Route 76 service was added
on Saturdays, the park would become transit ac-
cessible to residents of San Francisco. Since 35%
of park trips begin in San Francisco, the transit
market would increase from 0% to 35% of the park
visitor population.

The following thresholds are based on the consult-
ing team’s experience analyzing the appropriate
intervals for changes in utilization of transit ser-
vices for recreational trips:

Negligible: The size of the current transit
market would not change.
Minor: The size of the transit market
would change by less than 20%.
Moderate:  The size of the transit market
would change by 20% to 40%.
Major: The size of the transit market

would change by more than 40%.

An increase in the size of the transit market would
be a beneficial impact, and a reduction an adverse
impact.

Transit Service Quality

Transit service quality refers to the efficiency and
utility of the transit operations to and inside the
park. Key criteria defining transit service quality
include accessibility to park destinations (the prox-
imity of transit to major destinations), service lev-
els (frequency of service, hours of service), and
intermodal connections (ease of transfer between
transit services).

A composite qualitative assessment was made of
the way that these three criteria would be per-
ceived by potential transit users. The magnitude of
impact was described as the level of change from
existing transit conditions based on the following
intensity thresholds:

Negligible: There would be no change in

transit service quality,

The change in transit service
quality would be slightly detect-
able to the transit riding popula-
tion.

The change in transit service
quality would be readily apparent
and could encourage higher or
lower rates of transit utilization.

Minor:

Moderate:

Major: The change in transit service
quality would be substantial and
could lead to major, long-term

changes in travel behavior.

An improvement in transit service quality would
be a beneficial impact, and a reduction in transit
service quality an adverse impact.

Transit Capacity

Transit capacity refers to the total number of daily
seats available on transit services that provide di-
rect access to the Marin Headlands and Fort Baker.
This is defined by the number of seats multiplied
by the number of runs on a Saturday and Sunday
during the peak summer season between 8 a.m.
and 7 p.m. Capacity on the proposed internal shut-
tle is not included because it has not been designed
as an access service.

The percentage increase in the total available tran-
sit capacity on a weekend day during the peak sea-
son was calculated for the Marin Headlands and
Fort Baker. It was assumed that the number of park
visitors using transit service to the park would not
be high enough to displace other transit riders from
these services.

The following thresholds are based on estimates of
the change in available transit capacity:

Negligible:  Awvailable transit capacity would

change by less than 20%.

Available transit capacity would
change by 21% to 100% of exist-
ing capacity.

Minor:

Moderate:  Available transit capacity would
change by 101% to 200% of ex-

isting capacity.

Major: Available transit capacity would
change by more than 200% of ex-

isting capacity.

These thresholds are based on professional judg-
ment regarding the potential effects of changes in
transit capacity. Given the fact that there is cur-
rently so little transit service to the park, any addi-
tional transit service would result in a substantial
increase from existing levels. Consequently, high
thresholds have been defined so that the level of
impact is not overstated relative to the existing
levels of transit service.
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An increase in transit capacity would be a bene-
ficial impact, and a reduction an adverse impact.

Methodology for Reductions in Automobile Trips
and Impact Thresholds

Automobile Trip Reduction Accessing the Park

The percentage of the park vehicle trips that could
potentially shift to transit was estimated for each
alternative. The estimated reduction in vehicle use
is based on professional judgment regarding the
influence of proposed parking changes, new transit
services, and changes in transit service levels on
visitors’ mode choices for travel to the park. A
ridership forecasting model was not used in this
evaluation. (See Nelson\Nygaard 2005 for the
complete methodology used for the evaluation.)

The following intensity thresholds reflect pro-
fessional judgment about the implications of vary-
ing levels of automobile trip reduction on the
transportation networks in Golden Gate National
Recreation Area:

Negligible:  The number of automobile trips

would not change.

There would be less than a 15%
change in automobile trips due to
a shift to/from transit.

Minor:

There would be between a 16%
and 30% change in automobile
trips due to a shift to/from transit.

There would be more than a 30%
change in automobile trips due to
a shift to/from transit.

Moderate:

Major:

The shift of an automobile trip to a transit trip
would be a beneficial impact, and the shift of a
transit trip to an automobile trip would be an ad-
verse impact.

Automobile Trip Reduction inside the Park

The action alternatives feature auto-trip reduction
strategies, such as expanded transit service, new
shuttle programs, parking fees, and pedestrian/
bicycle facility improvements that could encourage
travelers within the park to switch to alternative
modes. For each alternative the percentage of
automobile trips that could be potentially shifted to
non-auto modes was calculated based largely on
case study knowledge of the impacts of auto-trip
reduction strategies on recreational trips. A rider-
ship forecasting model was not used in this evalua-

tion. (See Nelson\Nygaard 2005 for the complete
methodology used for the evaluation.)

The following intensity thresholds reflect pro-
fessional judgment about the implications of vary-
ing levels of auto reduction on the transportation
networks in the park:

Negligible: The number of automobile trips

inside the park would not change.

Less than 15% of the automobile
trips inside the park would shift
to/from transit.

Between 16% and 30% of the
automobile trips inside the park
would shift to/from transit.

More than 30% of the automobile
trips inside the park would shift
to/from transit.

The shift of an automobile trip to a transit trip
would be a beneficial impact, and the shift of a
transit trip to an automobile trip would be an ad-
verse impact.

Minor:

Moderate:

Major:

Impacts of Alternative 1 — No-Action
Alternative

Impact Analysis
Transit

Transit Market Opportunity. For trips to the
Marin Headlands or Fort Baker on either Saturday
or Sunday, there would be no change in the per-
centage of the visitor population who could access
the park by transit. Consequently, the alternative
would not have an impact on transit market oppor-
tunity.

Transit Service Quality. No changes would occur
in park accessibility, days, frequency of transit
service, or intermodal connections since new tran-
sit services would not be introduced under this
alternative. Transit access to the park would be
limited to those destinations within the Marin
Headlands that are already served on Sundays by
MUNI Route 76. Intermodal connections between
the MUNI Route 76 and Golden Gate Transit
would continue to be possible at the Golden Gate
Bridge toll plaza but not within the park. Conse-
quently, this alternative would not have an impact
on transit service quality. The Fort Baker confer-
ence center shuttle would benefit conference center
patrons, providing airport connections, access from
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the conference center to parking sites in Fort Baker
and Sausalito, and possibly to local attractions.

Transit Capacity. There would be no change in
the daily number of transit seats on Sunday under
Alternative 1 for either the Marin Headlands or
Fort Baker. Consequently, this alternative would
have no impact on transit capacity.

Reduction in Automobile Trips

Accessing the Park. With the exception of the
Fort Baker conference center shuttle, new transit
services would not be introduced under this alter-
native. Consequently, the alternative would not
have an impact on auto reduction to the Marin
Headlands or Fort Baker.

Inside the Park. New transit services inside the
park would not be introduced under this alterna-
tive. Parking fees would not be charged. Conse-
quently, this alternative would not have an impact
on auto-trip reduction for trips within the Marin
Headlands and Fort Baker.

Cumulative Impacts
Transit

Alternative 1 would have no direct impacts on
transit. As a result, there would be no cumulative
impacts associated with this alternative.

Reduction in Automobile Trips

Alternative 1 would have no direct impacts on
automobile trip reduction. As a result, there would
be no cumulative impacts associated with this al-
ternative.

Mitigation Measures

There would be no mitigation measures for this
alternative.

Conclusion

There would be no long-term, short-term, or cumu-
lative impacts to transit or automobile trip reduc-
tion under Alternative 1.

Impacts of Alternative 3 — Preferred
Alternative

Impact Analysis
Transit

Transit Market Opportunity. Providing trips to
the Marin Headlands on Saturdays by means of the
MUNI Route 76 would be encouraged and would
raise the transit market size from zero to 35% of
the visitor population. This increase would be a
long-term, moderate, beneficial impact.

Continuing MUNI Route 76 service to the Marin
Headlands on Sundays would result in no change
in the transit market size. The alternative would
have no additional impact on transit market oppor-
tunity on Sundays.

Providing transit service directly to Fort Baker
every day of the week would create a transit mar-
ket in San Francisco and Marin County on Satur-
days and Sundays. The resulting 57% increase in
transit market size would be a long-term, major,
beneficial impact on both days.

Transit Service Quality. Providing MUNI Route
76 service on Saturdays would be encouraged and
would enhance access to Marin Headlands park
destinations on this day. Providing an internal
shuttle service would also improve access to desti-
nations within the Marin Headlands and Fort
Baker. Providing transit access to Fort Baker
would also be beneficial. Similar to Alternative 1,
the Fort Baker conference center shuttle would
benefit conference patrons only.

Increasing service frequency on MUNI Route 76
to every 30 minutes from once an hour would be
encouraged and would reduce waiting times by
half. The combined services of the MUNI Route
76 and the internal shuttle would further reduce
waiting times for trips within the park. The Golden
Gate Bridge toll plaza would continue to serve as
an intermodal transfer point for transit services.

Rerouting existing GGT Route 10 on Alexander
Avenue would be encouraged to provide direct
service to the main post area of Fort Baker at 60-
minute intervals seven days per week, thus provid-
ing improved service.

On eastbound Alexander Avenue near the
northbound U.S. 101 on-ramps, intermodal trans-
fers would be possible between northbound GGT
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Route 10, northbound MUNI Route 76, and the
internal shuttle. For the southbound transit inter-
face, the park would work with GGT and other
service providers to identify a feasible location for
the interface. The park would also work in collabo-
ration with GGT, MUNI, and the shuttle service
providers to develop an interface that could pro-
vide connections among these transit services. A
new bicycle/pedestrian tunnel and trail under
Alexander Avenue and sidewalks alongside Danes
Drive would provide a bicycle and pedestrian con-
nection between Fort Baker and these stops.

Overall, the improvement in transit accessibility,
service levels, and intermodal connections would
have a long-term, moderate, beneficial impact on
transit service quality. Road construction and trail
improvements included in this alternative could
cause disruptions to transit service. The resulting
service quality impacts would be short term, mi-
nor, and adverse.

Transit Capacity. Increasing service frequency on
the MUNI Route 76 buses to every 30 minutes
from once an hour would be encouraged and
would double the total daily number of available
bus seats on a Sunday from 328 to 656. This 100%
increase in seat numbers would have a long-term,
minor, beneficial impact on transit capacity for the
Marin Headlands. On Saturdays transit capacity
would increase from zero to 656 seats, a long-term,
major, beneficial impact.

Currently, there is no direct transit service to Fort
Baker. Providing such service would provide up to
559 daily transit seats, resulting in a long-term,
major, beneficial impact on transit capacity. Over-
all, transit improvements under this alternative
would represent a long-term, major, beneficial im-
provement in transit capacity.

Reduction in Automobile Trips

Accessing the Park. Establishing parking fees in
selected areas of the park in conjunction with in-
creased frequencies on MUNI Route 76 are ex-
pected to shift 0.44% of current vehicular trips to
the Marin Headlands to transit. The parking fees in
tandem with providing transit service directly to
Fort Baker would be expected to shift 0.71% of
current vehicular trips to Fort Baker to transit.
These shifts would constitute a long-term, minor,
beneficial impact on automobile trip reduction.

Inside the Park. MUNI Route 76 as well as the
internal shuttle would provide an alternative mode
of transit for trips within the Marin Headlands.
Within Fort Baker park users would have the op-
tion of using the internal shuttle. These transit op-
tions, in conjunction with parking fees, could re-
sult in a 2.5% reduction of internal automobile
trips in both areas of the park. This estimated shift
would constitute a long-term, minor, beneficial
impact.

Cumulative Impacts
Transit

Transit Market Opportunity. The NPS water
shuttle access study could result in ferry service that
would provide water access to Fort Baker from in-
tercept areas in San Francisco. The ferry would
provide connections to Fort Baker served by the
proposed rerouted GGT Route 10, and with trans-
fers, the same as MUNI Route 76.This service to
Fort Baker would increase the transit market oppor-
tunities in San Francisco, which would result in
impacts to the transit market that would be moder-
ate and beneficial.

When added to the transit service to Fort Baker
included in Alternative 3, the overall cumulative
impact on the transit market opportunity for Fort
Baker would be long-term, major, and beneficial.
The majority of impacts would result from im-
provements proposed in Alternative 3.

Transit service changes other than those included
in Alternative 3 are not proposed for the Marin
Headlands. Consequently, there would be no cum-
ulative impacts on transit market opportunity for
the Marin Headlands.

Transit Service Quality. The NPS water shuttle
access study would potentially provide ferry ser-
vice to Fort Baker, improving access to destina-
tions in Fort Baker and providing opportunities for
new intermodal connections from San Francisco to
Fort Baker. In the study Fort Baker was identified
through surveys as one of the most preferred
alighting stops, and 30% of users desiring to go to
Fort Baker indicated they would take a connecting
shuttle to the Marin Headlands Additional parking
capacity at the Manzanita park-and-ride facility
would improve intermodal connections for drivers
wanting to access the park via transit service. In
addition, policies established in the Marin Coun-
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tywide Plan support promoting transportation al-
ternatives, increasing bicycle and pedestrian access
by connecting to federal parklands, encouraging
and supporting expansion of local bus and ferry
services, and supporting regional transit initiatives.
These actions would have long-term, moderate,
beneficial impacts on transit service quality in the
Marin Headlands and Fort Baker. When combined
with the actions proposed under Alternative 3, cu-
mulative impacts to transit service quality would
be long-term, moderate, and beneficial.

Transit Capacity. No other proposed projects
would provide transit service to the Marin Head-
lands, so there would be no cumulative impacts on
transit capacity in the Marin Headlands.

The NPS water shuttle access study assessed pro-
viding ferry services to Fort Baker in some of the
alternatives. Assuming that the service was initi-
ated as described in the study (12 trips per week-
end day year-round, and 8 trips per summer week-
day on a 149-passenger ferry) for an additional
1,490 daily ferry transit seats, the impact on transit
capacity for access to Fort Baker would likely be
major and beneficial. When combined with the
major, beneficial impacts of Alternative 3, cumula-
tive impacts to transit capacity in Fort Baker would
be major and beneficial. Most of the impacts
would be a result of Alternative 3 transit and ferry
improvements.

Reduction in Automobile Trips

Accessing the Park. The NPS water shuttle access
study could provide ferry service to Fort Baker
from San Francisco. However, most users of the
service would require another form of transporta-
tion or connecting transit service to access the
ferry terminals in San Francisco. Although the ser-
vice would enhance transit access to Fort Baker, it
would be unlikely to provide a faster or more con-
venient means of accessing the Marin Headlands.
Consequently, the reduction in overall automobile
travel to the Marin Headlands and Fort Baker
would be long-term, minor beneficial. The Marin
Countywide Plan’s policies include reducing vehi-
cle miles traveled, and promoting transit alterna-
tives described above. Implementation of these
policies, in conjunction with the ferry service and
Alternative 3, would result in long-term, minor,
beneficial impacts depending on the extent of the
effects of the plan.

Inside the Park. No other proposed projects
would provide transit service inside the Marin
Headlands and Fort Baker, and there would be no
cumulative impacts.

Mitigation Measures

There would be no mitigation measures for this
alternative.

Conclusion

For trips to the Marin Headlands Alternative 3
would have a long-term, moderate, beneficial im-
pact on transit market opportunities on Saturdays
and no impact on Sunday. There would be no cu-
mulative impacts on transit market opportunity for
trips to the Marin Headlands. For trips to Fort
Baker, Alternative 3 would have a long-term, ma-
jor, beneficial impact on Saturdays and Sundays.
Cumulative impacts would be long-term, major,
and beneficial.

Alternative 3 would have a long-term, moderate,
beneficial impact on transit service quality. Short-
term impacts due to construction would be minor
and adverse. Cumulative impacts would be long-
term, moderate, and beneficial.

The impact on transit capacity for trips to the
Marin Headlands on Sundays under Alternative 3
would be long-term, minor, and beneficial. The
impact for travel to Fort Baker on Saturdays and
Sundays would be long-term, major, and bene-
ficial. There would be no cumulative impacts on
transit capacity for trips to the Marin Headlands.
Cumulative impacts to transit capacity in Fort
Baker would be major and beneficial.

Providing transit options for access to the Marin
Headlands and Fort Baker under Alternative 3
would have a long-term, minor, beneficial impact
in terms of reducing the number of automobile
trips. Combined with policies defined in the Marin
Countywide Plan, cumulative impacts would be
long-term, minor, and beneficial.

Providing shuttle service within the study area
would have a long-term, minor, beneficial impact
on the number of in-park automobile trips. There
would be no other internal projects resulting in cu-
mulative impacts reducing automobile trips within
the Marin Headlands and Fort Baker.
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Impacts of Alternative 2
Impact Analysis
Transit

Transit Market Opportunity. Providing MUNI
Route 76 service to the Marin Headlands on Satur-
day would be encouraged and would allow visitors
from San Francisco to access the park by transit,
increasing the size of the transit market from zero
to 35% of the visitor population. This increase
would be a long-term, moderate, beneficial impact.

For trips to the Headlands on Sunday, MUNI
Route 76 service is already available to San Fran-
cisco residents, so there would be no change in the
transit market size. Consequently, this alternative
would have no impact on transit market opportu-
nity on Sundays.

No new transit service to Fort Baker would be in-
troduced under Alternative 2. Consequently, this
alternative would have no impact on transit market
opportunity.

Transit Service Quality. Providing MUNI Route
76 service on Saturdays would be encouraged and
would enhance access to park destinations within
the Marin Headlands. Service levels on MUNI
Route 76 would not change, and no other supple-
mentary transit services would be introduced. New
Saturday service would have a long-term, moder-
ate, beneficial impact on transit service quality to
the Marin Headlands. Intermodal connections be-
tween transit providers would continue to be pos-
sible at the Golden Gate Bridge toll plaza, as well
as at the new transit interfaces at the U.S. 101/
Alexander Avenue interchange. These improve-
ments would be available on Saturdays and Sun-
days, but they would likely be imperceptible to the
majority of park visitors. Similar to Alternative 1,
the Fort Baker conference center shuttle would
benefit conference patrons only. Access changes
would have a long-term, minor, beneficial impact
on the quality of transit service to Marin Head-
lands on Sundays and a long-term, negligible,
beneficial impact on transit service to Fort Baker
on Saturdays and Sundays.

Transit service could be disrupted during the con-
struction activities associated with road rehabilita-
tion under this alternative. The disruptions would
result in short-term, minor, adverse impacts to
transit service quality.

Transit Capacity. There would be no change in
the number of transit seats on Sunday under Alter-
native 2 for the Marin Headlands. Consequently,
there would be no impact on transit capacity. Add-
ing Saturday service on the MUNI Route 76 route
would have a long-term, major, beneficial impact
on transit capacity to the Marin Headlands. There
would be no transit service changes for Fort Baker,
and no impact on transit capacity to Fort Baker.

Reduction in Automobile Trips

Accessing the Park. No reduction in automobile
trips to the Marin Headlands or Fort Baker is ex-
pected under Alternative 2. Transit services such
as the MUNI Route 76 from San Francisco or the
existing GGT Route 10 on Alexander Avenue
would not be competitive with driving in terms of
travel times, costs, or transfers. Alternative 2
would have no impact on the number of automo-
biles accessing the park.

Inside the Park. With the exception of MUNI
Route 76 service that would be encouraged on Sat-
urdays, no new transit services would be intro-
duced under this alternative. Consequently, the
alternative would not have an impact on auto-trip
reduction for trips within the Marin Headlands or
Fort Baker.

Cumulative Impacts
Transit

Transit Market Opportunity. There would be no
cumulative impacts to transit market opportunities
for Fort Baker or the Marin Headlands.

Transit Service Quality. The NPS water shuttle
access study could provide ferry service to Fort
Baker. Such service would improve access to des-
tinations in Fort Baker and provide opportunities
for new intermodal connections at Fort Baker. Ad-
ditional parking at the Manzanita park-and-ride
facility would improve intermodal connections for
drivers wanting to access the park on transit. These
actions would have moderate, beneficial impacts
on transit service quality in the Marin Headlands
and Fort Baker. When combined with Alternative
2, cumulative impacts to transit service quality
would be moderate and beneficial.

Transit Capacity. There would be no cumulative
impacts for transit capacity to the Marin Headlands
or Fort Baker.
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Reduction in Automobile Trips

Accessing the Park. There would be no cumula-
tive impacts to auto reduction for travel to the
park.

Inside the Park. There would be no cumulative
impacts to auto reduction within Fort Baker or the
Marin Headlands.

Mitigation Measures

There would be no mitigation for this alternative.

Conclusion

For trips to the Marin Headlands, Alternative 2
would have a long-term, moderate, beneficial im-
pact on transit market opportunity on Saturdays
and no impact on Sunday. For trips to Fort Baker
the alternative would have no impact on transit
market opportunity. There would be no cumulative
impacts.

Transit service quality in the Marin Headlands
would result in a long-term, moderate, beneficial
impact on Saturdays due to encouraging new
MUNI Route 76 service and a minor, beneficial
impact on Sundays due to existing service on
MUNI Route 76. There would be negligible, bene-
ficial impacts to transit service quality to Fort
Baker. Short-term impacts due to construction
would be minor and adverse. Cumulative impacts
would be moderate and beneficial.

Transit capacity to the Marin Headlands would be
enhanced on Saturdays, resulting in long-term,
major, beneficial impacts. There would be no addi-
tional impact on transit capacity for trips to the
Marin Headlands on Sundays or Fort Baker. There
would be no cumulative impacts.

Alternative 2 would have no impact on automobile
trips to the Marin Headlands and Fort Baker or
within the study area.

Impacts of Alternative 4
Impact Analysis
Transit

Transit Market Opportunity. On Saturdays visi-
tors from San Francisco would have transit access
to the Marin Headlands by means of MUNI Route
76, which the park would encourage, or the park

access shuttle serving the Golden Gate Bridge toll

plaza. The transit market size would increase from
zero to 57% of the visitor population. This increase
would be a long-term, major, beneficial impact.

For trips to the Marin Headlands on Sundays,
MUNI Route 76 service is already available to San
Francisco residents. However, the access shuttle
would provide transit service for Marin County,
increasing the size of the transit market from 35%
to 57%. This 22% increase in the transit market
would be a long-term, moderate, beneficial impact
to the transit market opportunity for the Marin
Headlands on Sundays.

Providing transit service to directly serve Fort
Baker all days of the week would create a transit
market for travel from San Francisco and Marin
County on Saturdays and Sundays. The park ac-
cess shuttle would provide another transit option
for these two counties. The resulting 57% increase
in transit market size would be a long-term, major,
beneficial impact on both days.

Transit Service Quality. Providing MUNI Route
76 service on Saturdays would enhance accessi-
bility to park destinations within the Marin Head-
lands. Providing an internal shuttle service and
extending it to collection points outside the park
would also improve accessibility for destinations
within the Marin Headlands and Fort Baker. Simi-
lar to Alternative 1, the Fort Baker conference cen-
ter shuttle would benefit conference patrons only.

Encouraging increased frequency of service on
MUNI Route 76 to every 30 minutes from every
60 minutes would reduce waiting times for the
service by half. The combined transit services of
the MUNI Route 76 and the internal shuttle would
further reduce waiting times and improve transit
access for trips within the park. The Golden Gate
Bridge toll plaza would continue to serve as an
intermodal transfer point for transit services, as
well as the park shuttle. In addition, several new
intermodal transfer points would be available un-
der this alternative. On eastbound Alexander Ave-
nue near the northbound U.S. 101 on-ramps, in-
termodal transfers would be possible between
northbound GGT Route 10, northbound MUNI
Route 76, and the internal shuttle. It also would be
possible to transfer between GGT routes and the
extended internal shuttle at the Manzanita transit
center in Sausalito.
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The overall effect of the transit program under Al-
ternative 3 would be long-term, major, and benefi-
cial in the quality of transit service. Disruptions to
transit service could occur during the construction
of road and trail improvements. The resulting im-

pacts would be short term, minor, and adverse.

Transit Capacity. Decreasing the time between
MUNI Route 76 buses from 60 minutes to 30 min-
utes would be encouraged and would double the
total number of bus seats on a Sunday from 328 to
656. Providing a park access shuttle would provide
an additional 147 seats, resulting in a total of 803
daily transit seats to the Marin Headlands. The
same number of transit seats would be provided on
Saturdays (no service is currently available). The
resulting impacts to transit capacity for the Marin
Headlands would be long-term, major, and benefi-
cial.

The park access shuttle and Golden Gate Transit or
another provider would increase transit seats to
Fort Baker from 0 to 706 per day. This would re-
sult in a long-term, major, beneficial impact to
transit capacity.

Reduction in Automobile Trips

Accessing the Park. Parking fees would be im-
plemented at a higher rate under Alternative 4 than
under Alternative 3. The higher fees, combined
with increased frequencies on MUNI Route 76 that
would be encouraged, are expected to shift 0.88%
of current vehicular trips to the Marin Headlands
to transit. The parking fees in combination with
access to Fort Baker are expected to shift 1.42% of
current vehicular trips to Fort Baker to transit.
Both of these shifts would result in a long-term,
minor, beneficial impact on auto reduction.

Inside the Park. The MUNI Route 76 and the in-
ternal shuttle would enhance alternative modes of
transportation for trips within the Marin Head-
lands. Within Fort Baker park users would have
the option of using the internal shuttle. These tran-
sit options, combined with higher parking fees,
would result in a 5.0% reduction in internal auto
trips in both areas of the park. This shift of auto-
mobile trips to transit would be a long-term, minor,
beneficial impact.

Cumulative Impacts
Transit

Transit Market Opportunity. The NPS water
shuttle access study would potentially provide
ferry service to Fort Baker from intercept areas in
San Francisco. The ferry would provide connec-
tions to the same areas in the Marin Headlands and
Fort Baker served by GGT Route 10 and, via trans-
fers, MUNI Route 76. The study predicts a reason-
able expectation of 837 (spring 2020 weekday) to
4,103 (summer 2020 weekend) daily peak season
riders, which would result in impacts to the transit
market that would be minor and beneficial.

When added to the transit service to Fort Baker
included in Alternative 4, overall cumulative im-
pacts would be long-term, major, and beneficial on
the transit market opportunity for Fort Baker. The
majority of impacts would result from improve-
ments proposed in Alternative 4.

Transit service changes other than those included
in Alternative 4 are not proposed for the Marin
Headlands. Consequently, there would be no cu-
mulative impacts on transit market opportunity for
the Marin Headlands.

Transit Service Quality. The NPS water shuttle
access study would potentially provide ferry service
to Fort Baker. The service could improve access to
destinations in Fort Baker and provide opportunities
for new intermodal connections from San Francisco
to Fort Baker. Additional parking capacity at the
Manzanita park-and-ride facility would improve
intermodal connections for drivers wanting to ac-
cess the park by transit. In addition, policies estab-
lished in the Marin Countywide Plan support pro-
moting transportation alternatives, increasing
bicycle and pedestrian access by connecting to fed-
eral parklands, encouraging and supporting expan-
sion of local bus and ferry services, and supporting
regional transit initiatives. These actions would
have long-term, moderate, beneficial impacts on
transit service quality in the Marin Headlands and
Fort Baker. When combined with the actions pro-
posed under Alternative 4, cumulative impacts to
transit service quality would be long-term, major,
and beneficial. The majority of the impacts would
be related to Alternative 4 transit improvements.

Transit Capacity. The NPS water shuttle access
study assessed ferry services to Fort Baker in some
alternatives. Assuming that the service was initi-
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ated as described in the study, the impact on transit
capacity for access to Fort Baker would likely be
major and beneficial, as described for Alternative
3. When combined with the major beneficial im-
pacts of Alternative 4, cumulative impacts to tran-
sit capacity in Fort Baker would be major and
beneficial. Most of the impacts would be a result
of Alternative 4 transit and ferry improvements.

Reduction in Automobile Trips

Accessing the Park. The NPS water shuttle access
study could provide ferry service to Fort Baker
from San Francisco. However, most users of the
service would require another form of transpor-
tation or connecting transit service to access the
ferry terminals in San Francisco. Although the ser-
vice would enhance transit access to Fort Baker, it
would be unlikely to provide a faster or more con-
venient means of accessing the Marin Headlands.
Consequently, the reduction in overall automobile
travel to the Marin Headlands and Fort Baker
would be long-term minor beneficial.

The Marin Countywide Plan’s policies include
reducing vehicle miles traveled, and promoting
transit alternatives described under Alternative 3.
Implementation of these policies and ferry service,
in conjunction with Alternative 4, would result in
long-term, minor, beneficial impacts depending on
the extent of the effects of the plan.

Inside the Park. No other projects would provide
transit service inside the Marin Headlands and Fort
Baker, so there would be no cumulative impacts.

Mitigation Measures

There would be no mitigation measures for this
alternative.

Conclusion

Alternative 4 would have a long-term, major,
beneficial impact on transit market opportunity for
trips to the Marin Headlands on Saturdays and a
long-term, moderate, beneficial impact on Sun-
days. There would be no cumulative impacts on
transit market opportunity for trips to the Marin
Headlands.

For trips to Fort Baker Alternative 4 would have a
long-term, major, beneficial impact on transit mar-
ket opportunity on Saturdays and Sundays. Cum-
ulative impacts would be major and beneficial.

Alternative 4 would result in a major, long-term,
beneficial impact to transit service quality for the
Marin Headlands and Fort Baker. Short-term im-
pacts due to construction would be minor and ad-
verse. Cumulative impacts would be major and
beneficial.

Alternative 4 would have a long-term, major, bene-
ficial impact on transit capacity for trips to the Marin
Headlands and Fort Baker. There would be no cu-
mulative impacts to transit capacity for the Marin
Headlands, and there would be major beneficial cu-
mulative impacts to transit capacity for Fort Baker.

Alternative 4 would have a long-term, minor, bene-
ficial impact on reducing access trips by automobile
to the Marin Headlands and Fort Baker. Cumulative
impacts would be long-term, minor, and beneficial.

The impact on reducing auto trips within the park
would be long-term, minor, and beneficial. There
would be no cumulative impacts.

4.2.2 TRAFFIC

Methodology for Analyzing Impacts
Traffic

Traffic Volume

Many of the visitor programs in Fort Baker and the
Marin Headlands are run by private nonprofit park
partners who occupy the historic military build-
ings. Non-recreational trips made by employees of
the park partners are included in the existing
counts accessing the park and were estimated from
employment data collected from the park partners
(Nelson\Nygaard 2000). Employee trips from the
Marin Headlands and Fort Baker are estimated to
be less than 5% of the existing traffic on a week-
end day. This estimated figure does not include
trips generated by the future Fort Baker conference
center. The park partners identified no major staff
expansion plans that would change these propor-
tions of employee trips in the future. This amount
of non-recreational travel is considered negligible
with regard to traffic forecasts for this project and
would fall within the normal fluctuations of traffic.
Therefore, the non-recreational trips were not pro-
jected separately from general traffic volumes.

Visitation trends were estimated from data pre-
sented in the Transportation Management Study
(Nelson\Nygaard 2002d). The annual vehicle
counts entering the Marin Headlands from 1986 to
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1998 varied widely from year to year and con-
tained several years of incomplete data (1995-97
and 1999-2000). The Barry-Baker tunnel was
closed from 1989 to 1995. High and low volume
years could be a result of many factors, including
weather, the local and national economies, regional
events, and construction. A straight-line projection
for a 10-year period (1987-98) shows an average
annual growth rate of 0.6%.

The annual count for vehicles entering Fort Baker
from 1997 to 2000 shows that visitation is decreas-
ing, most likely due to the base closure. However,
these traffic volumes are anticipated to stabilize
and likely increase with the planned redevelop-
ment of the fort, as shown in the travel demand
analysis for the Fort Baker Plan Final Environ-
mental Impact Statement (NPS 1999a). That plan
shows traffic increases are expected on Alexander
Avenue, Bunker Road, and East Road.

The growth rates assumed for the travel model
development outlined for the proposed Southwest
Marin comprehensive transportation management
plan were 0.5% for residents and 0.5% for visiting
tourists (Cambridge Systematics 2002). While this
effort was suspended in early 2005, the traffic
growth model developed for the study is relevant
to this project and has been applied here. The
growth factor for residents was based on the per-
centage change in population for Marin County,
assuming that the average per-person frequency of
visiting study area sites will remain unchanged
across the forecast period. The growth rate for vis-
iting tourists was a default assumption. The 2023
recreational travel forecast model showed an aver-
age annual growth rate of 0.5% for weekdays and
0.7% for weekends, averaged across the summer,
spring, and winter seasons.

A 0.7% weekend growth rate was applied to the
roadway segment traffic volumes calculated from
existing counts. The expected traffic volumes for
the Fort Baker Plan were added to the traffic fore-
casts for 2023 along Alexander Avenue, Bunker
Road, and East Road. The new information was
based on a proposed 350-unit conference center.
The approved plans for the conference center are
225 rooms (30% less), so the projected growth is
expected to be less. No adjustments were made to
account for non-recreational trips, as they are con-
sidered minor in relation to the overall park traffic
volumes.

To evaluate the changes in traffic volumes that
would be generated under each alternative, 2023
daily traffic volumes were redistributed based on
proposed changes to the roadway network, shifts
and/or reductions in parking supply, and estimated
reductions in automobile trips due to transit ser-
vice. The reduction factors in automobile trips
were used for this analysis (Nelson\Nygaard
2005).

Daily traffic volumes were calculated for the fol-
lowing roadway segments for each alternative un-
der summer weekend conditions, which represents
the highest volume of traffic:

e Conzelman Road/Lower Conzelman Road:
o Alexander Avenue to Battery Spencer
o Battery Spencer to McCullough Road
o McCullough Road to Hawk Hill
o Hawk Hill to Field Road

» McCullough Road — Conzelman Road to
Bunker Road

» Danes Drive / Barry-Baker tunnel to Alex-
ander Avenue

» Barry-Baker tunnel

* Bunker Road:
o West tunnel to McCullough Road
o McCullough Road to Field Road
o West of Field Road

* Field Road/Mendell Road — Bunker Road to
Bird Island Overlook

» Bunker Road East — East Tunnel to Fort
Baker

» East Road — Fort Baker to Alexander Ave-
nue

» Alexander Avenue
o U.S. 101 to Danes Drive
o Danes Drive to East Road

These locations were selected based on each seg-
ment’s importance to the roadway network, its
relevance to the park’s main entrances and exits,
and its importance in serving park destinations.
The traffic projections for these locations for the
year 2023 are shown in Figure 4.2.

Daily traffic volumes for 2023 on the roadway
segments for each alternative will be compared to
Alternative 1 to measure the impact of changes in
the amount of vehicle travel on different roadway
segments in the study area by alternative.

FINAL ENVIRONMENTAL IMPACT STATEMENT
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Impact intensities for traffic volume are defined
below:

Negligible: The change in daily traffic from
Alternative 1 on a roadway seg-

ment would be less than 15%.

The change in daily traffic from
Alternative 1 on a roadway seg-
ment would be between 15% and
40%.

The change in daily traffic from
Alternative 1 on a roadway seg-
ment would be between 41% and
70%.

The change in daily traffic from
Alternative 1 on a roadway seg-
ment would be more than 70%.

A decrease in daily traffic volume would be a
beneficial impact, and an increase in daily traffic
volume an adverse impact.

Minor:

Moderate:

Major:

These intensity levels were based on previous work
at national parks, including Yosemite National Park,
regarding the ability of visitors to notice changes in
traffic volume in the study area and how normal
day-to-day variations in volumes should be consid-
ered in establishing impact thresholds. The intensi-
ties were also based on the specific recognition of
the day-to-day variation in traffic. For example, in

August 2000 the average weekday traffic entering
and exiting Fort Baker was 2,070 vehicles, and on a
weekend day 2,880 vehicles, a difference of about
39%. Thus, a traffic volume change similar to the
difference between a weekday and a weekend day in
August in the Fort Baker area would have a minor
impact. Traffic entering and exiting the Marin Head-
lands on a weekday was 5,800 vehicles, and on a
weekend day, 10,155 vehicles, a difference of about
75%. As a result, a traffic volume change with a
major impact would be equal to or greater than the
traffic volume difference between a weekday and a
weekend day in August in the Marin Headlands.

Level of Service

To evaluate impacts on the level of service, seven
locations were selected for analysis, including five
intersections and two roadway segments. The
roadway segments were analyzed using procedures
for two-lane roads in the Highway Capacity Manual
(TRB 2000), which identifies six levels of service
to quantify the performance of a roadway section,
ranging from LOS A (the best operating conditions)
to LOS F (the worst operating conditions).

The intersection analysis was conducted following
the procedures for unsignalized intersections as
outlined in the Highway Capacity Manual. Six
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levels of service (LOS A through LOS F) are de-
fined for intersections, based on the average total
delay to a motorist at the intersection. An intersec-
tion described as LOS A has the lowest delay,
while LOS F is the most delay.

Levels of service were analyzed for the following
intersections and roadway segments:

* Intersections:

o Alexander Avenue / Danes Drive

o McCullough Road / Bunker Road

o McCullough Road / Conzelman Road

o Danes Drive / Bunker Road (east end of
the Barry-Baker tunnel)

o U.S. 101/ Alexander Avenue inter-
change (ramp intersections)

» Roadway Segments:
o Conzelman Road (between McCullough
Road and U.S. 101)
o Alexander Avenue (between Conzelman
Road and Danes Drive, vicinity of U.S.
101 interchange)

The Alexander Avenue intersections and roadway
segment were chosen for analysis due to existing
congestion experienced in those areas, especially in
the vicinity of the U.S. 101 interchange. The Bun-
ker Road intersections and Conzelman Road inter-
section and roadway segment were chosen because
these areas will be most affected by the changes in
the roadway network proposed by the alternatives.

Intersection/Roadway Segment Alternatlve 1 AIternatlve 2 AIternatlve 3 Alternatlve 4

Conzelman Road / McCullough Road

Bunker Road / McCullough Road B B B B

Bunker Road / Danes Drive B B B A

Alexander Avenue / Danes Drive — C D C C
Unsignalized

Alexander Avenue / Danes Drive — B - B
Signalized

Alexander Avenue/ US 101 NB F F F F
Ramps

Conzelman Road — US 101 to McCul- C C C C
lough Rd

Alexander Avenue — Conzelman Rd D D D D
to Danes Dr

Impact intensities for levels of service are defined Vehicular Safety

below:

The level of service for individual
locations would remain the same.

The level of service would change
by one category and would remain
at an acceptable level of service
(LOS A, B, CorD).

The level of service would change
by more than one category and

Negligible:

Minor:

Moderate:

would remain at an acceptable level

of service (LOS A, B, C or D).

The level of service would change
by one or more categories and
would deteriorate to an unaccept-
able level of service (LOS E or F)
or would improve from an unac-
ceptable level to an acceptable
level (LOS A, B, Cor D).

An improvement in the level of service grade
would be a beneficial impact, and a reduction in
the level of service would be an adverse impact.

Major:

Vehicular safety refers to the safe movement and
travel speed of vehicles throughout the park’s road
network. A safe road network ensures that vehicles
have adequate sight distances at corners, inter-
sections, and parking areas; minimizes the possi-
bility for conflicts between motorized vehicles,
pedestrians, and bicyclists; and allows for vehicles
to easily stay within their travel lanes.

Each alternative was evaluated on the basis of its
expected impact on vehicular safety according to
the following impact thresholds.

Negligible: There would not be a perceptible

change in vehicular safety.

Slight changes to vehicular safety
conditions at selected locations
would be detectable to the visitor
population.

Substantial changes to vehicular
safety conditions would change
the number of roadway accidents

Minor:

Moderate:
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at several locations inside the
park.

A wide change in vehicular safety
conditions would dramatically
change the possibility for roadway
accidents throughout the park.

An improvement in vehicular safety, including the
potential for reducing the number of roadway ac-
cidents in the park, would be considered a benefi-
cial impact. A reduction in vehicular safety, in-
cluding the increased potential for roadway
accidents, would be an adverse impact.

Major:

Parking Utilization

Parking utilization refers to the balance between
parking supply and demand during peak visitation
periods. A parking utilization study conducted in
the summer of 2000 documented parking use at
major park recreation sites on a summer weekend
day. The study was conducted only at the major
use sites and not for the entire park because of the
large number of minor parking facilities. At no
point does the parking demand exceed overall
parking supply under current conditions on a typi-
cal visitation day.

Using the results of the 2000 study and traffic

growth estimates for year 2023, expected parking
utilization was projected for the Marin Headlands
and Fort Baker under each alternative. The utiliza-
tion rates were compared with the planned capac-
ity at each site in order to identify locations where
supply and demand would be out of balance on a
peak summer weekend day in 2023.

The following impact thresholds were established
for parking utilization:

Negligible: There would not be a perceptible
change in the current parking bal-
ances and/or imbalances at any

locations.

Minor: A change in the current parking
balances and/or imbalances
would be perceptible at a few

specific locations.

Moderate: A change in the current parking
balances and/or imbalances
would be perceptible at several

specific locations.

Major: A change in the current parking
balances and/or imbalances would
be perceptible at a majority of

parking locations or all locations.

TABLE 4-1. PARKING UTILIZATION ANALYSIS

Current | Peak Utilization Planned Number of Parking Projected Utilization of Parking
Number (no. of oc- Spaces Spaces in 2023
Parking Area Alt.1 |Alt.3 |Alt.2 [Alt.4 |Alt.1 |AIt.3 |Alt. 2
Hawk Hill 55 55 23 50
Marin Headlands Visi-
tor Center 27 16 27 27 27 27 70% 69% 70% 69%
Battery Alexander Lot 60 6 60 68 68 68 12% 10% 10% 10%
Bird Island Overlook 30 6 30 0 0 9 24% 0 0 77%

Fort Barry (Headlands
Center for the Arts,
Simmonds Road,

Rosenstock Road) 67 32 67 67 67 67 56% 56% 56% 55%
Battery Spencer 24 24 24 21 10 19 118% | 134% | 282% | 146%
Trailhead Lot 52 36 52 50 50 50 81% 84% 85% 83%
Battery Mendell and

Mendell Road 30 35 30 0 30 10 137% 0 137% | 405%
Rodeo Beach (Paved

and Unpaved Lots) 174 65 174 94 149 94 44% 81% 51% 80%
Parking Summary Alt. 1 Alt. 2 Alt. 3 Alt. 4
Fort Baker 961 961 944 944
Marin Headlands 1,593 1,338 1,330 1,408

Total 2,554 2,299 2,274 2,352

Source: Nelson\Nygaard Consulting Associates.
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Table 4-1 summarizes the results of the parking
utilization analysis. The data for peak utilization
was collected in July 2000 and refers to the maxi-
mum number of spaces that are used in a given
parking area during a weekend day. The percen-
tages for projected utilization in 2023 refer to the
expected demand for parking spaces in relation to
the planned number of parking spaces. Percentages
greater than 100% indicate that demand will ex-
ceed available spaces. The assumed parking de-
mand levels in 2023 were based on the parking
utilization rates in 2000 adjusted by the projected
traffic growth factors (1.175 for Alternatives 1 and
2, 1.169 for Alternative 3, and 1.156 for Alterna-
tive 4). Total parking changes under each alterna-
tive are shown in Appendix C.

A reduction in the demand for parking in relation to
parking supply or an increase in parking supply rela-
tive to parking demand would be a beneficial im-
pact. An increase in parking demand or a decrease in
parking supply would be an adverse impact.

Impacts of Alternative 1 — No-Action
Alternative

Impact Analysis
Traffic

Traffic Volume. Year 2023 traffic projections
were calculated using an annual growth rate of
0.7% applied to the roadway segment traffic vol-
umes calculated from existing counts. The ex-
pected traffic volumes from the Fort Baker Plan
were added to the traffic forecasts for 2023 along
Alexander Avenue, Bunker Road, and East Road.
Because the roadway network, parking supply, and
transit service would remain the same as existing,
no other factors were applied to the traffic volumes
on each roadway segment.

There would be no traffic volume changes in the
Marin Headlands or Fort Baker as a result of this
alternative. Therefore, there would be no traffic
volume impacts. The estimated traffic volumes
under each alternative are summarized in Figure
4.2,

Level of Service. An LOS analysis was performed
for five intersections and two roadway segments.
Peak-hour traffic at these locations was estimated
based on existing peak-hour percentages and ex-
pected alternative traffic distributions. The Con-
zelman Road / McCullough Road, Bunker Road /

Danes Drive, Alexander Avenue / Danes Drive,
and Alexander Avenue / U.S. 101 northbound on-
ramp intersections were analyzed as unsignalized
T intersections. The Bunker Road / McCullough
Road intersection was analyzed as the existing un-
signalized Y intersection.

There would be no changes to the level of service
at intersections within the Marin Headlands or Fort
Baker under existing conditions, and proposed im-
provements are not anticipated to affect levels of
service at park intersections.

Vehicular Safety

Roadway improvements would not be adopted
under Alternative 1. Consequently, there would be
no impacts to vehicular safety.

Parking Utilization

Parking supply would not be changed under Alter-
native 1, and there would be no actions that would
change the demand for parking. There would be no
impact on parking utilization.

Cumulative Impacts

Alternative 1 would have no direct impacts on traf-
fic, vehicular safety, or parking utilization. As a
result, there would be no cumulative impacts asso-
ciated with this alternative.

Mitigation Measures

There would be no mitigation measures for this
alternative.

Conclusion

There would be no long-term, short-term, or cumu-
lative impacts to traffic, vehicular safety, or park-
ing utilization as a result of this alternative.

Impacts of Alternative 3 — Preferred
Alternative

Impact Analysis
Traffic

Traffic Volume. The reduction in automobile trips
impacts under Alternative 3 were applied to the
traffic volumes accessing the park and circulating
within the park. Almost 17% of existing parking
spaces within the Marin Headlands would be
eliminated under this alternative. Some of the
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parking shifts under this alternative would be
along roadway segments, such as along Field Road
and Mitchell Road. The parking occupancies re-
corded in 2000 (Nelson\Nygaard 2000) show al-
most all locations operating under capacity during
a peak season weekend. Therefore, it was assumed
that the proposed parking reductions would have
little effect on overall travel patterns and vehicular
volumes. With the closure of Mendell Road to
Bird Island Overlook, a shuttle route serving Ro-
deo Beach and Field Road, and more parking pro-
posed along Bunker Road, reduced traffic volumes
were assumed along Mitchell Road and Field
Road. The parking reductions proposed at Battery
Spencer and Hawk Hill were assumed to have little
effect on traffic volumes along Conzelman Road
since this alternative would not include an active
parking management system to inform drivers of
full parking lots, except for Battery Spencer.

This alternative would result in negligible bene-
ficial impacts to the traffic volumes within the
Marin Headlands and Fort Baker (see Figure 4.2).

Construction activities within the park to modify
roadways, intersections, and parking areas would
cause short-term impacts to traffic volumes along
specific roadway segments. Lane closures and de-
tours would decrease traffic volumes on roadway
segments under construction and possibly increase
traffic volumes on segments along alternate routes.
Minor increased traffic would occur along
Mitchell/Bunker Roads with the construction re-
lated to the wetland restoration of the Rodeo Beach
unpaved parking lot. Construction traffic would
include workers conducting the work as well as
dump trucks moving earthen fill to and from the
wetland and borrow site. A total of approximately
2,300 cubic yards of fill will be needed to fill gul-
lies and site grading for the unpaved parking lot
wetland restoration project. Most of this fill mate-
rial will be available on-site, but some (up to 100
cubic yards) would be hauled in from the wetland
restoration mitigation sites. This would generate
up to five new trips (based on use of 10-cy dump
trucks), likely over the course of 1-2 days. Because
almost all construction would be done during the
day on weekdays, no traffic impacts are anticipated
during weekend peak visitation. However, best
management practices would be followed during
construction, and overall impacts would be short
term and negligible to minor.

Level of Service. An LOS analysis was performed
for five intersections and two roadway segments.
The Conzelman Road / McCullough Road inter-
section was analyzed as a roundabout, and impacts
on the level of service would be long-term, minor,
and beneficial. The Bunker Road / McCullough
Road, Bunker Road / Danes Drive, Alexander
Avenue / Danes Drive, and Alexander Avenue /
U.S. 101 northbound on-ramp intersections were
analyzed as unsignalized T intersections. Impacts
on the level of service at these intersections and
roadway segments would be long-term, negligible,
and beneficial.

Construction activities at roadways, intersections,
and parking areas under this alternative would
have short-term impacts on the level of service at
specific intersections and roadway segments. Lane
closures and detours would affect traffic volumes
and traffic capacity on roadway segments under
construction and possibly increase traffic volumes
on alternate routes. Best management practices
would be followed during construction, and overall
impacts would be short term, minor to moderate,
and adverse.

Vehicular Safety

Slopes would be excavated at three blind corners
along Conzelman Road to improve sight distances.
Additional space would be provided at the over-
look parking areas to make it possible to partially
back out of parking spaces without entering traffic
lanes. Partial pullouts would be closed to parking
by moving the guardrail closer to the edge of the
travel lane or by grading a steeper sideslope un-
suitable for parking. Parallel parking would be
restricted only to those areas with adequate sight
distances and space for vehicles to pull fully off
the road. At Hawk Hill the head-in parking area
would be expanded by a retaining wall and addi-
tional parallel parking would be provided on the
inboard side of Conzelman Road to limit conflicts
between parking movements and traffic flows. The
existing turnaround would be enlarged to reduce
the numbers of vehicles that must back up while
turning around.

The Conzelman Road / McCullough Road inter-
section would be converted to a roundabout,
thereby allowing a safe turnaround and improved
capacity and safety for all turning movements.
Several intersections would be redesigned as T
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intersections to improve sight distances for left-
turn movements.

The intersection of U.S. 101 and Conzelman Road
would be improved to accommaodate the turning
radius of buses to keep them on the roadway. As
part of the reduction in parking at the Lower Fish-
erman’s parking area, the entrance would be nar-
rowed to channel vehicles entering this parking
area and reduce potential for turning conflicts.

Additional space would be provided along Mit-
chell Road for head-in parking stalls to facilitate
backing movements into the travel lanes. In certain
locations, head-in parking stalls would be con-
verted to parallel stalls. Just before the east portal
of the Barry-Baker tunnel, a lighted “turning traffic
ahead” warning sign would be installed inside the
tunnel for eastbound traffic.

A blind curve along a narrow stretch of McCul-
lough Road would be widened to provide im-
proved sight distance and adequate room for buses
to stay within the travel lanes. The shoulders of
Bunker Road would be widened at blind corners to
improve safety.

At the Point Bonita trailhead visitors would be
directed to the Battery Alexander parking area.
Parallel parking would be blocked in areas with
inadequate space and sight distance. The result of
these efforts would be to minimize the conflicts in
this area between parking movements and traffic
flows.

Along the one-way stretch of Conzelman Road,
several improvements would be implemented to
slow traffic and keep vehicles on the roadway.
These improvements include improving the super-
elevation, widening the pavement on a sharp
curve, and installing warning signs to encourage
slower traffic speeds.

The composite effect of these safety improvements
would be to address existing vehicular safety is-
sues throughout the park, including the locations
where high rates of accidents have been reported
(see “High Motor Vehicle Traffic Accident Loca-
tions and Safety Improvement Prescriptions” in
Appendix C for descriptions of high accident loca-
tions.) As a result, this alternative would have a
long-term, major, beneficial impact on vehicular
safety.

Parking Utilization

Safety improvements at Battery Spencer would
cause a net reduction in the number of parking
spaces. Signage would be used to manage parking
at Battery Spencer, such as directing visitors to the
trailhead parking lot as an alternative to the Battery
Spencer parking lot, and implementing ITS sign-
age informing visitors what to do when the lot is at
capacity and directing them to those locations.
Fewer parking spaces would result in a long-term,
moderate, adverse impact on parking utilization at
Battery Spencer.

No parking would be provided along Mendell
Road or at Bird Island Overlook, both of which
would be closed to motor vehicles. Visitors to
these areas would need to park at Battery Alex-
ander and walk. Some visitors would find this in-
convenient or otherwise undesirable, resulting in a
long-term, moderate, adverse impact at this loca-
tion.

Parking would be provided off Julian Road near
the intersection of McCullough Road and Conzel-
man Road to offset some of the informal parking
spaces removed along Conzelman. Removal of the
unpaved parking at Rodeo Beach, and parking
changes to Fort Cronkhite in general, are discussed
in more detail under Section 4.5. Parking imbal-
ances are not expected to occur at these and other
primary recreation sites in the study area with
these changes. Parking changes under this alterna-
tive would likely be perceptible to many visitors;
however, they would affect only a few specific
locations. Consequently, Alternative 3 would have
a long-term, minor, adverse impact on parking
utilization when considering the entire study area.
During construction some parking spaces could be
inaccessible, resulting in a short-term, minor, ad-
verse impact.

Cumulative Impacts
Traffic

Traffic Volume. Policies established in the Marin
Countywide Plan support promoting transportation
alternatives, reducing vehicle miles traveled, in-
creasing bicycle and pedestrian access by connect-
ing to federal parklands, encouraging and support-
ing expansion of local bus and ferry services, and
supporting regional transit initiatives. Implementa-
tion of these policies and the proposed ferry be-
tween San Francisco and Fort Baker would have a
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long-term negligible beneficial effect on traffic
volumes throughout the park. These policies and
projects combined with Alternative 3, result in
cumulative negligible beneficial impacts on traffic.

Level of Service. None of the projects considered
for cumulative impacts (see sec. 4.1.2) would be
expected to impact the level of service experienced
on park roads and intersections. Therefore, there
would be no cumulative impacts to levels of ser-
vice in the Marin Headlands or Fort Baker.

Vehicular Safety

The proposed resurfacing of Alexander Avenue
and upgrading its guardrails and shoulders to allow
the addition of bike lanes, as well as actions pro-
posed under the Alexander Avenue Planning Study
and the improvements planned by the park to im-
prove safety in the Fort Baker area, would have a
long-term, minor, beneficial impact on safety. In
combination with Alternative 3, cumulative im-
pacts to vehicular safety would be long-term, ma-
jor, and beneficial. Most of the impacts would be a
result of Alternative 3 vehicular safety improve-
ments.

Parking Utilization

The Fort Baker Plan proposed a new 50-car park-
ing lot at the Fort Baker waterfront, and a new
parking facility at the Bay Area Discovery Mu-
seum. These new lots have been constructed and
increased parking supply in Fort Baker, improving
the parking balance at these specific locations,
with a long-term, minor, beneficial impact.

The proposed NPS parklands water shuttle study
would potentially provide ferry service between
Fort Baker and San Francisco. The service could
result in increased parking demand in Fort Baker
as a result of San Francisco-bound ferry passen-
gers parking in the park and then boarding the
ferry. The amount of increased parking demand in
Fort Baker would depend on how the final study
addressed parking pricing and feeder bus connec-
tions to ferry terminal sites. Assuming that efforts
would be made to minimize parking demand
within the park, the ferry service would have long-
term, minor, adverse impacts on parking utilization
in Fort Baker.

Overall, beneficial impacts from parking improve-
ments and potential ferry service in Fort Baker

would be negligible to minor, depending on the
balance between increased demand for ferry park-
ing and increased supply at the waterfront and the
Bay Area Discovery Museum. In combination with
Alternative 3, cumulative impacts to parking in the
Marin Headlands and Fort Baker would be minor
and adverse. The majority of these impacts would
result from actions under Alternative 3.

Mitigation Measures

SAF-1: Traffic Monitoring. Traffic accident rates
would be monitored at the stop-controlled Bunker
Road / Old Bunker Road / Mitchell Road intersec-
tion to determine if a redesigned intersection is
needed to address long-term vehicular safety im-
pacts.

SAF-2: Visual Barrier. Y-intersections at Bunker
Road and McCullough Road and Bunker Road and
Field Road would be replaced by T-intersections.
To prevent visitors from driving on the closed
remnant Y -intersections, which would be hazard-
ous to vehicle safety, the park would plant native
coastal scrub at both ends of the closed road con-
nections. The vegetation would not be planted
along the entire remnant road, but only at the ends
to discourage driving and enhance safety.

Conclusion

There would be a long-term, negligible beneficial
impact on average daily traffic volumes in the
Marin Headlands and Fort Baker study area, and
cumulative impacts would be negligible beneficial.
Short-term impacts due to construction would be
adverse and negligible to minor.

Alternative 3 would have a long-term, minor,
beneficial impact to the level of service at the
Conzelman Road / McCullough Road intersection.
At all other intersections and roadway segments
analyzed, impacts on the level of service would be
long-term, negligible, and beneficial. Short-term
impacts due to construction would be adverse and
minor to moderate. There would be no cumulative
impacts on level of service.

Alternative 3 would have a long-term, major,
beneficial impact on vehicular safety because of
correcting various safety problems associated with
poor sight distances, minimizing conflicts between
parking movements and traffic flows, and widen-
ing or closing certain roadway segments to remove
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hazards. Cumulative impacts would be long-term,
major, and beneficial.

Alternative 3 would have a long-term, minor, ad-
verse impact on parking utilization. Short-term
impacts due to construction would be minor and
adverse. Cumulative impacts to parking would be
long-term, minor, and adverse.

Impacts of Alternative 2
Impact Analysis
Traffic

Traffic Volume. Two major changes to the road-
way network under this alternative would affect
traffic flow within the study area. The Barry-Baker
tunnel would operate with one-way eastbound traf-
fic in contrast to the existing two-way, reversible
traffic flow with signalized control. Therefore, all
of the existing westbound tunnel traffic would be
diverted to westbound Conzelman Road and
northbound McCullough Road. McCullough Road
would be converted to one-way operation in the
northbound direction. All of the existing south-
bound McCullough Road traffic would be ex-
pected to be diverted to Bunker Road through the
Barry-Baker tunnel and the Danes Drive / Alexan-
der Avenue intersection. Traffic flow changes un-
der this alternative would be limited to the Con-
zelman Road / Bunker Road / Alexander Avenue
loop. No changes would be made to the roadway
network west of McCullough Road.

Parking at Battery Spencer would be reduced sub-
stantially, most likely degrading traffic operations
and safety in the area as a result of drivers trying to
get to the fewer available spaces. However, it is
not expected that the amount of traffic trying to
access the area and traffic volumes along Conzel-
man Road would be reduced.

Circulation changes for entering and exiting traffic
within the Marin Headlands from two-way opera-
tion to one-way operation would have a long-term,
major, adverse impact on traffic volumes along
McCullough Road between Conzelman Road and
Bunker Road. One-way operation would have a
minor adverse impact along Conzelman Road by
increasing traffic volumes from Battery Spencer to
McCullough Road, and a minor beneficial impact
along Danes Drive and Bunker Road from Alex-
ander Avenue to McCullough Road by decreasing
traffic volumes. There would be negligible impacts

on traffic volumes on all other roadway segments
(see Figure 4.2).

Construction activities would result in short-term
impacts to traffic volumes along specific roadway
segments. Lane closures and detours would de-
crease traffic volumes on roadway segments under
construction and possibly increase traffic volumes
on alternate routes. However, best management
practices would be followed during construction,
and overall impacts would be short term, minor to
moderate, and adverse.

Level of Service. An LOS analysis was performed
for five intersections and two roadway segments,
as described under Alternative 3. The Conzelman
Road / McCullough Road, Bunker Road / Danes
Drive, Alexander Avenue / Danes Drive, and
Alexander Avenue / U.S. 101 northbound on-ramp
intersections were analyzed as unsignalized T in-
tersections. The Alexander Avenue / Danes Drive
intersection could be signalized if signal warrants
were met. The Bunker Road / McCullough Road
intersection would be converted to a T configura-
tion.

This alternative would have a long-term, minor,
beneficial impact to the level of service at the
Conzelman Road / McCullough Road intersection.
If the Alexander Avenue / Danes Drive intersec-
tion remained unsignalized, this alternative would
have a long-term, minor adverse impact on the
level of service. However, if this intersection was
improved to a T configuration and signalized, this
alternative would have a minor beneficial impact
on the level of service. Impacts on the level of ser-
vice at all other intersections and roadway seg-
ments analyzed would be long-term, negligible,
and beneficial under this alternative.

Construction activities would result in short-term
impacts to the level of service at specific inter-
sections and roadway segments. Lane closures and
detours would decrease traffic volumes and traffic
capacity on roadway segments under construction
and possibly increase traffic volumes on alternate
routes, possibly affecting the level of service on
these routes. However, best management practices
would be followed during construction, and overall
impacts would be short term, minor to moderate,
and adverse.
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Vehicular Safety

Overlook parking areas with blind corners along
Conzelman Road would be delineated and reduced.
Partial pullouts would be eliminated by moving the
guardrail closer to the edge of the travel lane. Paral-
lel parking would be restricted only to those areas
with adequate sight distance. At Hawk Hill head-in
parking spaces would be converted to parallel park-
ing to reduce conflicts between parking movements
and traffic flows.

Several intersections would be redesigned as T in-
tersections to improve sight distances for left-turn
movements. These intersections include Conzelman
/ McCullough; Bunker / Field; Bunker / McCul-
lough; and Bunker, Old Bunker, and Mitchell. At
the latter intersection, a stop sign would be installed
on Bunker Road for westbound traffic. Traffic acci-
dent rates would be monitored at this location for a
minimum of three years.

Just before the east portal of the Barry-Baker tun-
nel, a lighted “turning traffic ahead” warning sign
would be installed inside the tunnel for eastbound
traffic.

Converting McCullough Road to a one-way road
would make it easier for buses to stay within the
travel lane around tight curves.

At the Point Bonita trailhead visitors would be
directed to the Battery Alexander parking area.
Parallel parking would be blocked in areas with
inadequate space. The result of these changes
would be to minimize the conflicts in this area be-
tween parking movements and traffic flows.

Several improvements would be implemented
along the one-way stretch of Conzelman Road to
slow traffic and keep vehicles on the roadway.
These improvements would include installing the
correct superelevation, widening of the pavement
on one curve by 3 feet (1 m), the placement of
rumble strips, and the installation of warning sign-
age to encourage slower traffic speeds.

The composite effect of these improvements would
be to address existing vehicular safety issues at
several locations in the park, including the loca-
tions where high accident rates have been reported
(see the “High Motor Vehicle Traffic Accident
Locations and Safety Improvement Prescriptions”
in Appendix C). The alternative would have a

long-term, moderate, beneficial impact on vehicu-
lar safety.

Parking Utilization

Reconfiguring parking at Battery Spencer to im-
prove safety would substantially reduce the num-
ber of parking spaces, causing a long-term, moder-
ate, adverse impact on parking utilization at this
location. Parking demand would continue to ex-
ceed supply along Mendell Road, and parking
would be eliminated at Bird Island Overlook. Park-
ing for the overlook would be available on Men-
dell Road and at the nearby Battery Alexander
parking lot. The resulting imbalances between
parking supply and demand at multiple locations
would likely be perceptible to visitors.

Parking imbalances would not be expected to oc-
cur at other primary recreation sites within the
study area. Consequently, Alternative 2 would
have a long-term, minor, adverse impact on park-
ing utilization overall when considering the entire
study area.

Cumulative Impacts
Traffic

Traffic Volume. As described under Alternative 3,
implementation of policies established in the
Marin Countywide Plan and the proposed ferry
service would have a long-term negligible benefi-
cial effect on traffic volumes. These policies and
projects, when combined with Alternative 2, have
negligible adverse cumulative impacts.

Level of Service. None of the projects considered
for cumulative impacts (see sec. 4.1.2) would im-
pact the level of service experienced within the
study area. Therefore, there would be no cumula-
tive impacts.

Vehicular Safety

Like Alternative 3, the proposed resurfacing of
Alexander Avenue and upgrading its guardrails
and shoulders to allow the addition of bike lanes,
as well as actions proposed under the Alexander
Avenue Planning Study and the improvements
planned by the park to improve safety in the Fort
Baker area, would have a long-term, minor, bene-
ficial impact on safety. In combination with Alter-
native 2, cumulative impacts to vehicular safety
would be long-term, moderate, and beneficial.
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Most of the impacts would be a result of Alterna-
tive 2 vehicular safety improvements.

Parking Utilization

The Fort Baker Plan proposed a new 50-car park-
ing lot at the Fort Baker waterfront and a new
parking facility at the Bay Area Discovery Mu-
seum. These new lots have been constructed and
increased parking supply in Fort Baker, improving
the parking balance in these few specific locations,
with a long-term, minor, beneficial impact.

The proposed NPS parklands water shuttle study
would potentially provide ferry service between
Fort Baker and San Francisco. The service could
result in increased parking demand in Fort Baker
as a result of San Francisco bound ferry passengers
parking in the park and then boarding the ferry.
The amount of increased parking demand in Fort
Baker would depend on the way that the final plan
addressed parking pricing and feeder bus connec-
tions to ferry terminal sites. Assuming that efforts
would be made to minimize parking demand
within the park, the ferry service would have a
long-term, minor, adverse impact on parking utili-
zation in Fort Baker.

Overall impacts from the parking improvements
and potential ferry service at Fort Baker could be
long-term, negligible to minor, and beneficial de-
pending on the balance between increased demand
for ferry parking and additional supply at the wa-
terfront and the Bay Area Discovery Museum. In
combination with Alternative 2, cumulative im-
pacts to parking in the Marin Headlands and Fort
Baker would be minor and adverse. The majority
of these impacts would result from Alternative 2.

Mitigation Measures

SAF-1: Traffic Monitoring. Traffic accident rates
would be monitored at the stop-controlled Bunker
Road / Old Bunker Road / Mitchell Road intersec-
tion for a minimum of three years to determine if a
redesigned intersection is needed to address long-
term vehicular safety impacts.

Conclusion

Traffic circulation changes on McCullough Road
between Conzelman Road and Bunker Road would
have a long-term, major, adverse impact on traffic
volumes; one-way operation on Conzelman Road
would have a long-term, minor adverse impact;

and decreased traffic volumes would have a long-
term, minor beneficial impact along Danes Drive
and Bunker Road from Alexander Avenue to
McCullough Road. Impacts on all other roadway
segments would be long-term, negligible, and ad-
verse. Short-term impacts due to construction
would be minor to moderate and adverse. Cumula-
tive impacts would be long-term, negligible, and
adverse.

Alternative 2 would have a long-term, minor bene-
ficial impact to the level of service at the Conzel-
man Road / McCullough Road intersection. If the
Alexander Avenue / Danes Drive intersection re-
mained unsignalized, the impact on the level of
service would be long-term, minor and adverse;
however, improving this intersection to a T con-
figuration and adding a signal would have a minor
beneficial impact on the level of service. The long-
term LOS impacts at all other intersections and
roadway segments would be negligible and benefi-
cial. Short-term impacts due to construction would
be minor to moderate and adverse. There would be
no cumulative impacts to the traffic level of ser-
vice under Alternative 2.

Alternative 2 would have a long-term, moderate,
beneficial impact on vehicular safety. Cumulative
safety impacts would be long-term, moderate, and
beneficial.

Alternative 2 would have a long-term, minor, ad-
verse impact on parking utilization. Cumulative
impacts to parking in the Marin Headlands and
Fort Baker would be minor and adverse.

Impacts of Alternative 4

Impact Analysis
Traffic

Traffic Volume. Impacts on traffic volumes as a
result of reducing automobile trips under Alterna-
tive 4 were analyzed. No changes were made to
vehicular volumes as a result of parking reduc-
tions. However, it was assumed that a shuttle route
to Rodeo Beach and Bird Island Overlook and
more parking along Bunker Road under this alter-
native would reduce traffic volumes along Mitchell
Road and Field Road.

The transit initiatives and changes to the parking
supply included in this alternative would have a
long-term, negligible, adverse impact on average
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daily traffic volumes along the roadway segments
within the study area (see Figure 4.2).

Construction activities within the park to modify
roadways, intersections, and parking areas would
have short-term impacts to traffic volumes along
specific roadway segments. Lane closures and de-
tours would decrease traffic volumes on roadway
segments under construction and possibly increase
traffic volumes on alternate routes. However, best
management practices would be followed during
construction, and overall impacts would be minor
to moderate and adverse.

Level of Service. An LOS analysis was performed
for five intersections and two roadway segments,
as described under Alternative 3. The Conzelman
Road / McCullough Road intersection was ana-
lyzed as a roundabout. The Bunker Road / McCul-
lough Road, the Bunker Road / Danes Drive, the
Alexander Avenue / Danes Drive, and the Alexan-
der Avenue / U.S. 101 northbound on-ramp inter-
sections were analyzed as unsignalized T intersec-
tions. The Alexander Avenue / Danes Drive
intersection could be signalized if signal warrants
were met.

This alternative would have a long-term, minor,
beneficial impact to the level of service at the
Conzelman Road / McCullough Road and the
Bunker Road / Danes Drive intersections. If the
Alexander Avenue / Danes Drive intersection re-
mained unsignalized, this alternative would have a
negligible impact on the level of service; however,
if a signal was installed, the impact on level of ser-
vice would be minor and beneficial. Impacts on the
level of service at all other intersections and road-
way segments analyzed would be negligible and
adverse.

Construction activities would have short-term im-
pacts to the level of service experienced at specific
intersections and roadway segments. Lane closures
and detours would affect traffic volumes and de-
crease capacity on roadway segments under con-
struction and possibly increase traffic volumes on
alternate routes. These changes could affect the
level of service. However, best management prac-
tices would be followed during construction, and
overall impacts would be minor to moderate and
adverse.

Vehicular Safety

Slopes would be excavated at three blind overlook
corners along Conzelman Road to improve sight
distances. These excavations would be deeper
than those performed under Alternative 3, accom-
modating medians between travel lanes and park-
ing areas. The excavations of curves along Con-
zelman Road would provide the greatest amount of
sight distance of any of the alternatives. Additional
space would be provided at the overlook parking
areas to provide a circulation aisle and to make it
possible for drivers to back out of parking spaces
without entering travel lanes. Partial pullouts
would be eliminated by moving the guardrail
closer to the edge of the travel lane. Parallel park-
ing would be restricted only to those areas with
adequate sight distances. At Hawk Hill the road
bench would be widened to provide adequate
space for head-in parking, and the existing turn-
around would be enlarged.

The Conzelman Road / McCullough Road inter-
section would be converted to a roundabout, pro-
viding a turnaround and adequate capacity for all
turning movements. The intersections at Bunker
Road / Field Road; Bunker Road / McCullough
Road; and Bunker Road / Old Bunker Road /
Mitchell Road would be redesigned as T inter-
sections. At the latter intersection a stop sign
would be installed on Bunker Road for westbound
traffic. Traffic accident rates would be monitored
at this location for a minimum of three years.

Along Mitchell Road additional space would be
provided for head-in parking stalls to facilitate
backing movements onto the roadway. In certain
locations head-in parking stalls would be con-
verted to parallel stalls.

A lighted “turning traffic ahead” warning sign
would be installed inside the east portal of the
Barry-Baker tunnel for eastbound traffic.

A blind curve along a narrow stretch of McCul-
lough Road would be widened so that large vehi-
cles could stay within the travel lanes.

Visitors to the Point Bonita trailhead would be
directed to the Battery Alexander parking area.
Parallel parking would be blocked in areas with
inadequate space. This would minimize conflicts
between parking movements and traffic flows.
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Several improvements would be implemented
along the one-way stretch of Conzelman Road to
slow traffic and keep vehicles on the roadway.
These improvements include modifying the su-
perelevation, expanding the paved width by 3 feet
(1 m), placing rumble strips, and installing warn-
ing signs to encourage slower traffic speeds.

The composite effect of these safety improvements
would be to address existing vehicular safety is-
sues throughout the park, including the locations
where high rates of accidents have been reported
(see “High Motor Vehicle Traffic Accident Loca-
tions and Safety Improvement Prescriptions” in
Appendix C for descriptions of high accident loca-
tions). As a result, Alternative 4 would have a
long-term, major, beneficial impact on vehicular
safety.

Parking Utilization

As safety improvements were made at Battery
Spencer, parking would be reduced under this al-
ternative, causing a long-term, moderate, adverse
impact on parking utilization at this site. Providing
park shuttle bus service would partially mitigate
the parking impacts at Battery Spencer by provid-
ing connections to alternative parking areas. Park-
ing demand would exceed supply along Mendell
Road. The imbalances between parking supply and
demand at Battery Spencer and Mendell Road
would likely be perceptible to many visitors. Al-
ternative parking locations would help offset ad-
verse impacts, but there would be a long-term, mi-
nor, adverse impact to parking utilization.

During the construction of road, parking, and trail
improvements, some parking spaces could be inac-
cessible. The resulting impacts would be short
term, minor, and adverse.

Cumulative Impacts
Traffic

Traffic Volume. As described under Alternative 3,
implementation of policies established in the
Marin Countywide Plan and the proposed ferry
service would have a long-term beneficial effect
on traffic volumes that would be negligible. These
policies and projects, when combined with Alter-
native 4, would be long-term, negligible, and bene-
ficial.

Level of Service. None of the projects considered
for cumulative impacts (see sec. 4.1.2) would im-
pact the level of service within the study area, so
there would be no cumulative impacts to levels of
service in the Marin Headlands or Fort Baker.

Vehicular Safety

The proposed resurfacing of Alexander Avenue
and upgrading of its guardrails and shoulders to
allow for bike lanes, as well as actions proposed
under the Alexander Avenue Planning Study and
the improvements planned by the park to improve
safety in the Fort Baker area, would have a long-
term, minor, beneficial impact on safety. In com-
bination with Alternative 4, cumulative impacts to
vehicular safety would be long-term, major, and
beneficial. Most of the impacts would be a result
of Alternative 4 vehicular safety improvements.

Parking Utilization

The Fort Baker Plan proposes a new 50-car park-
ing lot at the Fort Baker waterfront and a new
parking facility at the Bay Area Discovery Mu-
seum. These new lots will increase parking supply
in Fort Baker, improving the parking balance in
these few specific locations, and will have a long-
term, minor, beneficial impact.

The proposed NPS parklands water shuttle study
would potentially provide ferry service between
Fort Baker and San Francisco. The service could
result in increased parking demand in Fort Baker if
San Francisco bound ferry passengers parked at
Fort Baker and boarded the ferry. The amount of
increased parking demand at Fort Baker would
depend on the way that the final plan addressed
parking pricing and feeder bus connections to ferry
terminal sites. Assuming that efforts would be
made to minimize parking demand within the park,
the ferry service would have long-term, minor,
adverse impacts on parking utilization in Fort
Baker. There would be no cumulative impacts to
parking utilization in the Marin Headlands.

Overall impacts from the parking improvements
and potential ferry service in Fort Baker could be
long-term, negligible to minor, and beneficial de-
pending on the balance between increased demand
for ferry parking and included supply at the water-
front and the Bay Area Discovery Museum. In
combination with Alternative 4, cumulative im-
pacts to parking in the Marin Headlands and Fort
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Baker would be minor and adverse. The majority
of these impacts would result from Alternative 4.

Mitigation Measures

SAF-1: Traffic Monitoring. Traffic accident rates
would be monitored at the stop-controlled Bunker
Road / Old Bunker Road / Mitchell Road intersec-
tion to determine if a redesigned intersection is
needed to address long-term vehicular safety im-
pacts.

Conclusion

There would be a long-term, negligible, adverse
impact on the average daily traffic volumes along
roadway segments in the study area. Short-term
impacts due to construction would be minor to
moderate and adverse. There would be long-term,
negligible, cumulative impacts to traffic volumes
on park roads.

Alternative 4 would have a long-term, minor,
beneficial impact to the level of service at the
Conzelman Road / McCullough Road and the
Bunker Road / Danes Drive intersections. If the
Alexander Avenue / Danes Drive intersection re-
mained unsignalized, the impact on the level of
service would be negligible and adverse; however,
if this intersection was signalized, the impact
would be long-term, minor, and beneficial. Long-
term impacts on the level of service at all other
intersections and roadway segments analyzed
would be negligible and adverse. Short-term im-
pacts due to construction would be minor to mod-
erate and adverse. There would be no cumulative
impacts to the traffic level of service under Alter-
native 2.

Alternative 4 would have a long-term, major bene-
ficial impact on vehicular safety as a result of road
widening, improved sight distances, safety im-
provements at parking areas, and guardrail and
media installation. Cumulative impacts would be
long-term, major, and beneficial.

Alternative 4 would have a long-term, minor, ad-
verse impact on parking utilization. Short-term
impacts due to construction would be minor and
adverse. Cumulative impacts would be minor and
adverse.

4.2.3 NONMOTORIZED USE AND ACCESS
Methodology and Intensity of Impacts
Impacts on Bicyclists

The quality of bicycling conditions in the study
area could be affected by various elements of the
alternatives that propose physical changes to
roadways, new trails, or new bikeways. A quali-
tative assessment was made of the impact that each
alternative would have on bike access and safety.

Bike Access

Bike access refers to the ease and convenience of
accessing park destinations by means of biking.
The bike circulation network was evaluated for
each alternative on the basis of its expected suc-
cess in connecting popular destination areas, as
well as linking the Marin Headlands and Fort
Baker. The following intensity thresholds, based
on professional judgment, were used to evaluate
the magnitude of change experienced by visitors:

Negligible: Bike accessibility would not

change.

Changes in bike accessibility
would be slightly detectable to
the user population.

Minor:

Moderate:  Changes in bike accessibility
would be readily apparent and
could lead to changed patterns in

bicycle circulation.

Major: Changes in bike accessibility
would be substantial and could
potentially lead to long-term

changes in travel behavior.

Enhanced bike accessibility to park destinations
would be a beneficial impact, and reduced or im-
paired access would be an adverse impact.

Bike Safety

Bike safety refers to the safe maneuvering of bicy-
cles throughout the park in a manner that would
minimize the possibility for conflicts with motor-
ized vehicles and pedestrians. Proposed changes in
the roadway design, bikeway infrastructure, and
circulation systems were evaluated for each alter-
native according to the following thresholds to
assess their impact on the safety of the park’s bike
network:

Negligible: Bike safety would not change.
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Minor: Changes in bike safety would be
slightly detectable to the user

population.

Changes in bike safety would be
readily apparent to the user popu-
lation but would affect less than a
majority of bicyclists.

Changes in bike safety would be
substantial and would affect a
majority of bicyclists.

Moderate:

Major:

Improved bike safety conditions would be a bene-
ficial impact, and the increased potential for bike
accidents and injuries would be an adverse impact.

Impacts on Pedestrians

The quality of pedestrian conditions in the study
area could be affected by various elements of the
alternatives that propose physical changes to
roadways, trails, and bikeways. A qualitative as-
sessment was made of the impact that each alterna-
tive would have on pedestrian access and safety.

Pedestrian Access

Pedestrian access refers to the ease and conveni-
ence of accessing park destinations as well as tran-
sit facilities by walking. The pedestrian circulation
network was evaluated for each alternative on the
basis of how well it connected popular destination
areas and linked the Marin Headlands and Fort
Baker. The following intensity thresholds, based
on professional judgment, were used to evaluate
the magnitude of change experienced by visitors:

Negligible: Pedestrian accessibility would not

change.

Minor: Changes in pedestrian accessi-
bility would be slightly detectable

to the user population.

Moderate:  Changes in pedestrian accessi-
bility would be readily apparent
and could lead to changed pedes-

trian circulation patterns.

Major: Changes in pedestrian accessi-
bility would be substantial and
could potentially lead to long-

term changes in travel behavior.

Enhanced pedestrian accessibility to park destina-
tions would be a beneficial impact, and reduced or
impaired access would be an adverse impact.

Pedestrian Safety

Pedestrian safety refers to the ability of pedestrians
to walk throughout the study area in a manner that
would minimize the possibility for conflicts with
motorized vehicles and bicycles. Proposed changes
in roadway design, pedestrian infrastructure, and
circulation systems were evaluated for each alter-
native to assess their impact on the safety of the
park’s pedestrian network. The following intensity
thresholds, based on professional judgment, were
used to evaluate the magnitude of change experi-
enced by visitors:

Negligible: Pedestrian safety would not

change.

Minor: Changes in pedestrian safety
would be slightly detectable to

the user population.

Changes in pedestrian safety
would be readily apparent to the
user population but would affect
less than a majority of pedestrians.

Changes in pedestrian safety
would be substantial and would
affect a majority of pedestrians.

Moderate:

Major:

Improved pedestrian safety conditions would be a
beneficial impact, and an increased potential for
pedestrian accidents and injuries would be an ad-
verse impact.

Impacts on Wayfinding

Wayfinding refers to the ease of locating destina-
tions in the study area by all modes of transporta-
tion. Factors affecting wayfinding include the de-
sign and operation of roadways, as well as the
visibility of signage. A qualitative assessment was
made of the change in wayfinding for each alterna-
tive.

The magnitude of change in wayfinding was
measured according to the following thresholds:

Negligible: There would be no perceptible
change in wayfinding for visitors.

Minor: Changes in wayfinding would be
slightly detectable to visitors.

Moderate:  Changes in wayfinding would be

readily apparent but would affect
less than a majority of park visi-
tors.
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Major: Changes in wayfinding would be
substantial and would affect the

majority of park visitors.

The improvement in the legibility of the park’s
circulation network and wayfinding would be a
beneficial impact, and a reduction in the legibility
of the park’s circulation network would be an ad-
verse impact.

Impacts of Car-Free Days

Car-free days are proposed on a limited number of
days in Alternatives 3 and 4. During car-free days,
private vehicle access would be restricted in some
areas, special parking facilities would be provided,
and transit services would be expanded, as pro-
posed in Chapter 2. The alternatives incorporating
car-free days were evaluated for impacts on access
to park features by private vehicles and impacts to
access by alternative travel modes, which collec-
tively include transit, bicycle, and pedestrian
travel.

Private Vehicle Access

This impact measure refers to the ease and con-
venience of driving to destinations within the park
and finding parking close to desired destinations.
For each alternative proposing car-free days, the
impact on private vehicle access was evaluated
according to the following thresholds:

Negligible: Car-free days would have an im-
perceptible effect on the ability of
visitors to access park destina-

tions in private vehicles.

Minor: Car-free days would have a per-
ceptible impact on the ability of
visitors to access a few park des-

tinations in private vehicles.

Moderate:  Car-free days would have a mod-
erate impact on the ability of park
visitors to access a few popular
destinations in private vehicles or
a perceptible impact on visitor
access to most park destinations

in private vehicles.

Major: Car-free days would substantially
change the ability of visitors to
access most park destinations in

private vehicles.

An improvement in the ease of traveling to park
destinations by private car would be a beneficial
impact, and more difficult travel to park destina-
tions by private vehicle would be an adverse im-
pact.

Access by Alternative Modes

Access by alternative modes includes travel to des-
tinations in the park by transit, bicycle, and/or
walking. The impact of car-free days on access by
alternative modes was evaluated according to the
following thresholds:

Negligible: Car-free days would not have a
perceptible impact on access to
park destinations by transit, bicy-

cling, or walking.

Car-free days would have a per-
ceptible impact on access to a few
park destinations by transit, bicy-
cling, or walking.

Car-free days would have a per-
ceptible impact on access to most
park destinations, or a moderate
impact on access to a few popular
destinations by transit, bicycling,
or walking.

Minor:

Moderate:

Major: Car-free days would substantially
change access to most park desti-
nations by transit, bicycling, or

walking.
An improvement in the ease or convenience of
traveling to park destinations by transit, bicycling,
or walking would be a beneficial impact, and more
difficult or less convenience in traveling to park
destinations would be an adverse impact.

Impacts of Alternative 1 — No Action
Alternative

Impact Analysis

Impacts on Bicyclists

Bike Access. Extending the San Francisco Bay
Trail along East Road would improve access to
scenic views and improve connectivity between
Fort Baker and Alexander Avenue. However, bi-
cyclists would continue to have to share the road-
way with motorists. The alternative would have a
long-term, minor, beneficial impact on bike access.
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Bike Safety. There is currently no dedicated bike
lane on East Road, and bicyclists must travel in
lanes with vehicle traffic. Extending the San Fran-
cisco Bay Trail along the majority of the East
Road shoulder would improve safety for bicyclists,
resulting in a long-term, minor, beneficial impact
to bike safety.

Impacts on Pedestrians

Pedestrian Access. The only pedestrian access
improvement under Alternative 1 would be the
extension of the San Francisco Bay Trail along
East Road. Besides improving access to the scenic
viewing areas along East Road, this improvement
would improve connectivity between Fort Baker
and Alexander Avenue. The alternative would
have a long-term, minor, beneficial impact on pe-
destrian access.

Pedestrian Safety. There is no dedicated path for
pedestrians on East Road, and pedestrians are often
forced to walk in the travel lanes and around
parked vehicles on the roadway shoulder. Extend-
ing the San Francisco Bay Trail along East Road
would improve safety for pedestrians in this area.
However, for about 0.25 mile the road is too nar-
row to accommodate a separate pedestrian path,
and it would still be necessary for pedestrians to
walk in the travel lane or along the narrow road
shoulder in this area. Overall, these improvements
would have a long-term, minor, beneficial impact
on pedestrian safety.

Impacts on Wayfinding

The present signage and route marking system
would continue. This alternative would not have an
impact on wayfinding.

Impacts of Car-Free Days

Car-free days are not proposed under this alterna-
tive, so there would be no impacts on private vehi-
cle access or access by alternative modes.

Cumulative Impacts

Impacts on Bicyclists

Bike Access. As described for the cumulative im-
pacts scenario (see sec. 4.1.2), providing Class 2
bike lanes on Alexander Avenue would improve
bike access between the Golden Gate Bridge and
Sausalito, as well as between the Marin Headlands
and Fort Baker. Improvements under the Alexan-

der Avenue Planning Study include improving
non-motorized access across the Golden Gate
Bridge and into Fort Baker via West Bunker Road.
Proposed improvements to the bike and pedestrian
underpass of the Golden Gate Bridge would en-
hance bike access to the Marin Headlands. Recent
improvements to the H. Dana Bowers Memorial
Vista Point included widening and relocating the
bike/pedestrian path between Vista Point and the
Golden Gate Bridge to provide a more direct
northbound connection to the bridge. This action
improved bike access to Fort Baker. Together
these improvements would have long-term, mod-
erate, beneficial impacts on bike access in the
Marin Headlands and Fort Baker.

When combined with the actions of Alternative 1,
cumulative impacts to bike access would be long-
term, moderate, and beneficial. Most of the im-

pacts would result from other projects in the area.

Bike Safety. Bike improvements along Alexander
Avenue, at the Golden Gate Bridge, and at Vista
Point would enhance bicycle safety on major bike
access routes to the Marin Headlands and Fort
Baker. The improvements would have long-term,
minor, beneficial impacts on bike safety. These
improvements, when combined with the safety
measures proposed under Alternative 1, would
have long-term, minor, beneficial cumulative im-
pacts to bike safety.

Impacts on Pedestrians

Pedestrian Access. As described in the cumulative
impacts scenario (see sec. 4.1.2), providing side-
walks along Alexander Avenue throughout the
U.S. 101 interchange area would enhance access to
the study area, improve pedestrian connectivity
between the Marin Headlands and Fort Baker, and
improve access to transit stops. Access between
Vista Point and the trailhead lot and between Vista
Point and the Golden Gate Bridge would also be
enhanced through improvements to the Golden
Gate Bridge’s northern underpass and the bike/
pedestrian path between the bridge and Vista
Point. These improvements had long-term, mod-
erate, beneficial impacts to pedestrian access in the
Marin Headlands and Fort Baker.

When combined with the improvements proposed
under Alternative 1, cumulative impacts to pedes-
trian access would be long-term, moderate, and
beneficial. Most of the impacts to pedestrian ac-

184 MARIN HEADLANDS AND FORT BAKER TRANSPORTATION INFRASTRUCTURE AND MANAGEMENT PLAN



4.2. Transportation Impacts: Nonmotorized Use and Access

cess to the Marin Headlands and Fort Baker would
result from other projects in the area.

Pedestrian Safety. Providing sidewalks along
Alexander Avenue throughout the U.S. 101 inter-
change area would enhance pedestrian safety
around park entrances and transit stops. Improved
trail surfaces in Fort Baker (part of the Fort Baker
Plan) and the delineation of parking lot crossings
at Vista Point would also improve pedestrian
safety. The resulting impacts would be long-term,
minor, and beneficial. In combination with the im-
provements proposed under Alternative 1, these
improvements would result in long-term, minor,
beneficial cumulative impacts on pedestrian safety
in the Marin Headlands and Fort Baker.

Impacts on Wayfinding

Alternative 1 would have no direct impact on way-
finding. As a result, there would be no cumulative
impacts associated with this alternative.

Impacts of Car-Free Days

Alternative 1 would not propose car-free days. As
a result, there would be no cumulative impacts
associated with this alternative.

Mitigation Measures

There would be no mitigation for nonmotorized
access and uses under this alternative.

Conclusion

Alternative 1 would have a long-term, minor,
beneficial impact on bike access and safety as a
result of extending the San Francisco Bay Trail
along East Road. Cumulative impacts would be
long-term, minor to moderate, and beneficial.

Alternative 1 would have a long-term, minor,
beneficial impact on pedestrian access and safety
as a result of improving the San Francisco Bay
Trail along East Road. Cumulative impacts would
be long-term, minor to moderate, and beneficial.

Alternative 1 would not have an impact on way-
finding.

Car-free days would not be proposed under this
alternative.

Impacts of Alternative 3 — Preferred
Alternative

Impact Analysis

Impacts on Bicyclists

Bike Access. Surfacing the Rodeo Valley trail to
accommodate bicycles on a Class 1 bike path
would substantially improve access between the
Capehart housing area and Fort Cronkhite. Access
to the trail from Bunker Road would be made pos-
sible by way of two new bridges, one near the
northern terminus of McCullough Road and the
other at Smith Road. Bike access between the
Point Bonita trailhead and Bird Island Overlook
would be enhanced by the Class 1 bike path on
Mendell Road.

The striping of an uphill Class 2 bike lane on Con-
zelman Road between Lower Conzelman and
McCullough Road would not introduce a new bike
access route. However, the lane would formalize
bike access along the most frequently used road
segment in the park.

Rehabilitating Julian Road would enhance the bike
connection between the Conzelman Road / McCul-
lough Road intersection and the rifle range. Access
to Fort Baker would be improved by the new off-
road Class 1 bike and footpath from Danes Drive
parallel to East Bunker Road and through a new
tunnel below Alexander Avenue. The paved
shoulders on East Road would be widened to im-
prove this bicycle route. Additional width would
be provided where possible in the shoulder area for
bicyclists.

Cyclists would be allowed on the trail between
Conzelman Road north to Bunker Road, referred to
as the Rodeo Valley Connector Trail. Allowing
bicycle use on this trail would improve the bike
circulation system as it would provide a bicycle
connection from Conzelman into Rodeo Valley.
Cyclists would also be able to connect to the Ro-
deo Valley trail using Dubois Road (trail), which
would be converted to a pedestrian/bicycle trail
between Julian Road and McCullough Road. Both
pedestrians and bicyclists would use McCullough
Road between Rodeo Valley trail and Dubois
Road.

The combined effect of these changes would be a
more convenient, higher capacity, and more enjoy-
able bike circulation system. Changes in bike use
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patterns would likely occur, especially in the Bun-
ker Road corridor in the Marin Headlands and the
East Bunker Road corridor in Fort Baker. The in-
creased viability of biking as a means of accessing
study area destinations would likely generate more
biking use as a mode of park access and internal
circulation. As a result, this alternative would have
a long-term, major, beneficial impact on bike ac-
cess. Construction activities could disrupt seg-
ments of the bike routes, resulting in minor ad-
verse impacts in the short term.

Bike Safety. Providing off-road Class 1 bike paths
along the Rodeo Valley trail and Mendell Road in
the Marin Headlands, and parallel to East Bunker
Road in Fort Baker, would reduce the potential for
conflicts between bicyclists and motor vehicle
drivers in these corridors. Widening the shoulders
of East Road would provide an improved route for
bicyclists and pedestrians. Other than the pullout
areas, no formal parking would be provided along
East Road. Therefore, conflicts between cyclists
and parked vehicles would be minimal. During the
seven car-free days or special events, cars could be
parked along East Road. During those limited oc-
casions, there would be increased activity in gen-
eral along East Road, which would require visitors
to be more alert to potential safety issues.

Providing an uphill Class 2 bike lane on Conzel-
man Road would improve safety, particularly
along the winding sections of Conzelman Road
where there are blind curves. This lane would be
constructed on Conzelman Road from Alexander
Avenue to McCullough Road. The widening of the
sharp, blind curve on McCullough Road would
also substantially improve the safety of biking on
this road.

The combined effect of these changes would be
substantially safer biking conditions and an in-
creased viability of biking as a mode of trans-
portation within the study area. Consequently, Al-
ternative 3 would have a long-term, major,
beneficial impact on bike safety.

Impacts on Pedestrians

Pedestrian Access. Extensive changes to the pe-
destrian trail network under Alternative 3 would
substantially change the way pedestrians access
study area destinations. Extending the San Fran-
cisco Bay Trail would improve access to scenic
viewing areas along East Road and improve con-

nectivity between Fort Baker and Sausalito. Sepa-
rating the Bay Trail from bike use alongside East
Road would benefit pedestrians. An access route
based on new and existing trails would provide a
pedestrian pathway between Battery Alexander
and the Point Bonita Lighthouse. Closing Mendell
Road to vehicle traffic would allow a new ADA
accessible pedestrian connection to be provided
between the Point Bonita trailhead and Bird Island
Overlook. Access from Fort Cronkhite to the Ma-
rine Mammal Center would be enhanced by pro-
viding sidewalks along Old Bunker Road and the
Marine Mammal Center access road. Rehabili-
tating Julian Road would enhance its viability as a
pedestrian route between Rodeo Valley and Con-
zelman Road. Hardened surfaces at Battery
Spencer and Overlooks 1 and 2 would further en-
hance pedestrian access to the most popular scenic
viewing areas.

Rerouting the Coastal Trail from the interior valley
to the Conzelman Road corridor would enhance
pedestrian access to the viewing areas along Con-
zelman Road, including Hawk Hill. New trails
connecting to the rerouted Coastal Trail at Battery
Rathbone-MclIndoe would enhance connectivity to
visitor destinations along Bunker Road in one di-
rection and to Battery Alexander in the other.

Pedestrian access between Battery Alexander and
Rodeo Lagoon would be improved by a new trail
route using a less steep switchback. Along the la-
goon, sand matting would improve access for
wheelchair as well as pedestrian users. On the
northern edge of the lagoon, installing a stabilized
soil sidewalk along the south side of Mitchell Road
would improve visitor access to the beach and
other destinations in Fort Cronkhite.

Connectivity between Alexander Avenue and Fort
Baker would be enhanced by developing an off-
road pedestrian path between Danes Drive and
Fort Baker and a sidewalk along the north edge of
Danes Drive.

The hardened (permeable) surfacing of the Rodeo
Valley Trail would create a continuous off-road
pedestrian connection between the Capehart hous-
ing area and Rodeo Lagoon. Removing the rifle
range trail bridge would not have adverse impacts
on pedestrian connections to the Rodeo Valley trail
because a new bridge would be provided at Smith
Road. Pedestrians would also be able to access the
trail by way of a new bridge just north of the Bun-
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ker Road / McCullough Road intersection in the
Capehart housing area. Rehabilitating Dubois
Road (trail) as a hiking trail would enhance pedes-
trian access between the Rodeo Valley trail and
Julian Road.

Slacker Road (trail) would be a rerouted pedes-
trian/equestrian-only trail. The reroute would re-
tain the connection to the SCA Trail. The existing
route to the top of Slacker Hill would be converted
from a road to a trail and some of the existing
route would be removed and the site restored. The
re-route would maintain access to the two GGRO
research sites. Access to the east side of the launch
site would be maintained for its views of the bay
and city. The spur road leading from this trail that
currently provides access to a raptor observatory
research site would be closed and restored; access
to this site would be provided through a new foot
trail. Existing access to the other GGRO research
site would be retained.

These changes would greatly enhance the viability
and enjoyment of walking in the Marin Headlands
and Fort Baker not only for recreational purposes,
but also as a mode of access to key park destina-
tions. Consequently, this alternative would have a
long-term, major, beneficial impact on pedestrian
access. Construction activities could disrupt walk-
ing routes, resulting in short-term, minor, adverse
impacts to pedestrian access.

Pedestrian Safety. Rerouting the Coastal Trail
along the shoulder of Conzelman Road would
separate pedestrians from vehicles on the park’s
most popular scenic corridor. Separating the San
Francisco Bay Trail extension from road shoulders
that would be used by vehicles and cyclists would
provide safer conditions for pedestrians along East
Road.

New bus stops on Field Road near the visitor cen-
ter and west of the Bunker Road / McCullough
Road intersection would include a variety of pe-
destrian safety features, including short sidewalks,
curb cuts, and crosswalks. Also, sidewalks with
curb cut ramps would be installed at all intersec-
tions along Bunker Road in the Capehart housing
area.

Providing an off-road trail connection between
Battery Alexander and Point Bonita would elimi-
nate the need for pedestrians to share Field Road
with vehicles. Access to the Marine Mammal Cen-

ter, a destination site popular with young children
and school groups, would be made safer by con-
structing a sidewalk on Old Bunker Road and the
center’s access road, with a crosswalk connecting
the two sidewalks.

Providing a larger diameter vehicle turnaround at
Hawk Hill would reduce the number of automobile
back-up maneuvers in an area with high pedestrian
volumes. A sidewalk east of the turnaround would
provide safe pedestrian access to viewing areas.

Installing a sidewalk along Mitchell Road would
provide pedestrians with a safer way of walking
along the waterfront. Closing Mendell Road to
vehicular traffic would allow pedestrians to access
Bird Island Overlook from the Point Bonita trail-
head without having to share the roadway with
vehicles. Also, pedestrians would be able to walk
around the scenic viewing areas at Bird Island
Overlook without the potential for conflicts with
vehicle drivers using the area as a turnaround.

Installing signage for safety, such as share the trail
and slow speeds for cyclists, at Rodeo Valley Trail
would enhance safety for pedestrians and all trail
users on this route.

The extensive trail improvements included in Al-
ternative 3 would enhance safety by encouraging
park visitors to use the trails instead of the road-
ways to access major park destinations. The com-
bined effect of these improvements would be a
long-term, major, beneficial impact on pedestrian
safety.

Impacts of Wayfinding

Improving transit stops with benches and signs
would increase the visibility of transit services in
the study area. This would have a long-term, mi-
nor, beneficial impact on wayfinding.

Impacts of Car-Free Days

Private Vehicle Access. Designating car-free days
would result in major changes in the availability of
private vehicle access by visitors to portions of the
Marin Headlands on one day a month. (Provisions
would be made to accommodate access to work
sites for NPS and park partner staff.) Visitors
would not be able to drive west of McCullough
Road on Conzelman Road or west of Smith Road
on Bunker Road. Nor would visitors be able to
drive to many popular destinations, including Fort
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Cronkhite, Rodeo Beach, Battery Alexander, the
Nike missile site, the Point Bonita YMCA, the
visitor center, the Marin Headlands Center for the
Arts, Hawk Hill, and the hostel. Visitor parking
would be established at Smith Road and on the
Bunker bypass, where shuttle bus service would be
available. The lot at Smith Road would provide
parking for 150 vehicles. On car-free days, this
number of spaces may be insufficient to meet de-
mand. The result may be more overflow parking
along the shoulders of Bunker Road, which is al-
ready a disturbed area. On car-free days visitors
would not be able to drive on the internal roads
within Fort Baker. Private vehicles would be re-
stricted to a one-way loop route using East Road to
enter Fort Baker and Bunker Road to exit. Visitors
to Fort Baker would not be able to drive around the
main post area or the waterfront on car-free days.
However, the number of parking spaces allocated
to the Bay Area Discovery Museum would not
change. Other visitors to Fort Baker would park on
one lane of East Road.

New parking would be developed along East Road
as decided in the Fort Baker Plan and would pro-
vide the parking capacity committed to in that
plan. Until these lots are built, overflow parking
would continue to occur along the waterfront.
These new parking lots would provide the spaces
that are committed to the Bay Area Discovery Mu-
seum.

Car-free days would be implemented on a limited,
trial basis on off-peak days, such as one Sunday
per month. The park would work with park part-
ners to determine how to provide access to visitors
and with recreational groups to determine how to
transport gear. As a result of restricting private
vehicle access to many of the park’s popular desti-
nations on these days, Alternative 3 would have a
long-term, major, adverse impact to private vehicle
access only on car-free days.

Access by Alternative Modes. Shuttle services to
destinations within the Marin Headlands and Fort
Baker would be expanded on car-free days. These
shuttle routes would substantially expand transit
service convenience for visitors arriving by private
vehicle and parking in designated areas and for
visitors arriving by public transit. Bicycle and pe-
destrian travel would be facilitated on the portions
of the road systems in the Marin Headlands and

Fort Baker that would be closed to private vehicle
travel on car-free days.

An expanded shuttle service, combined with clos-
ing portions of the road system to private vehicles
on car-free days, would result in long-term, major,
beneficial impacts to access to park destinations by
alternative modes on these days.

Cumulative Impacts

Impacts on Bicyclists

Bike Access. As described in the cumulative im-
pacts scenario (see sec. 4.1.2), providing Class 2
bike lanes on Alexander Avenue would sub-
stantially improve bike access between the Golden
Gate Bridge and Sausalito, as well as between the
Marin Headlands and Fort Baker. Improvements
under the Alexander Avenue Planning Study in-
clude improving non-motorized access across the
Golden Gate Bridge and into Fort Baker via West
Bunker Road. Proposed improvements to the bike
and pedestrian underpass of the Golden Gate
Bridge would also enhance bike access to the
Marin Headlands. Recent improvements to the H.
Dana Bowers Memorial Vista Point included wid-
ening and relocating the bike/pedestrian path be-
tween Vista Point and the Golden Gate Bridge to
provide a more direct northbound connection to
the bridge. This action also improved bike access
to Fort Baker. Policies established in the Marin
Countywide Plan support promoting transportation
alternatives and increasing bicycle access by con-
necting to federal parklands. Together these im-
provements would result in long-term, moderate,
beneficial impacts on bike access to the Marin
Headlands and Fort Baker.

When combined with Alternative 3, cumulative
impacts for bike access would be major and bene-
ficial. The majority of these impacts would result
from actions taken under Alternative 3.

Bike Safety. Bike improvements along Alexander
Avenue, at the Golden Gate Bridge, and at Vista
Point would enhance bicycle safety on major bike
access routes to the Marin Headlands and Fort
Baker. The improvements would have minor bene-
ficial impacts on bike safety. These improvements,
when combined with the safety measures proposed
under Alternative 3, would have long-term, major,
beneficial cumulative impacts to bike safety. Most
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of the perceived change in bike safety conditions
would be attributable to Alternative 3.

Impacts on Pedestrians

Pedestrian Access. As described in the cumulative
impacts scenario (see sec. 4.1.2), providing side-
walks along Alexander Avenue throughout the
U.S. 101 interchange area would substantially en-
hance access to the park, improve pedestrian con-
nectivity between the Marin Headlands and Fort
Baker, and improve access to transit stops. Access
between Vista Point and the trailhead lot and be-
tween Vista Point and the Golden Gate Bridge
would also be enhanced with improvements to the
Golden Gate Bridge’s northern underpass and the
bike/pedestrian path between the bridge and Vista
Point. Policies established in the Marin County-
wide Plan support promoting transportation alter-
natives and increasing pedestrian access by con-
necting to federal parklands. These improvements
would have long-term, moderate, beneficial im-
pacts to pedestrian access in the Marin Headlands
and Fort Baker.

When combined with the improvements proposed
under Alternative 3, the cumulative impacts to pe-
destrian access would be long-term, major, and
beneficial.

Pedestrian Safety. As described in the cumulative
impacts scenario (see sec. 4.1.2), sidewalks along
Alexander Avenue throughout the U.S. 101 inter-
change area would substantially enhance pedes-
trian safety around park entrances and transit stops.
Improved trail surfaces in Fort Baker (part of the
Fort Baker Plan) and the delineation of parking lot
crossings at Vista Point would also improve pedes-
trian safety. The resulting impacts to pedestrian
safety would be long-term, minor, and beneficial.
In combination with the improvements proposed
under Alternative 3, these actions would result in
long-term, major, beneficial cumulative impacts on
pedestrian safety in the Marin Headlands and Fort
Baker. Most of the perceived change in pedestrian
safety conditions would be attributed to actions
taken under Alternative 3.

Impacts on Wayfinding

No other projects would impact wayfinding in the
Marin Headlands and Fort Baker, and there would
be no cumulative impacts on wayfinding with this
alternative.

Impacts of Car-Free Days

Private Vehicle Access. There would be no cumu-
lative impacts on automobile access related to car-
free days.

Access by Alternative Modes. The proposed NPS
parklands water shuttle study would potentially
provide ferry service between San Francisco and
Fort Baker. The service could be used as an alter-
native mode of travel on car-free days, resulting in
minor beneficial impacts to park access by means
of ferry service. When combined with the ex-
panded transit services and pedestrian and bike
enhancements proposed in Alternative 3, cumula-
tive impacts to access by alternative modes on car-
free days would be long-term, major, and benefi-
cial.

Mitigation Measures

There would be no mitigation measures for this
alternative.

Conclusion

Alternative 3 would have a long-term, major,
beneficial impact on bike access and safety from
adding bike paths, lanes, and routes, resulting in a
more convenient, higher capacity, safer, and more
enjoyable bike circulation system. Short-term im-
pacts due to construction would be minor and ad-
verse. Cumulative impacts would be long-term,
major, and beneficial.

Alternative 3 would have long-term, major, bene-
ficial impacts on pedestrian access and safety be-
cause of extensive changes to the pedestrian trail
network that would greatly enhance the viability,
safety, and enjoyment of walking in the Marin
Headlands and Fort Baker for recreation as well as
access to key park destinations. Short-term impacts
due to construction would be minor and adverse.
Cumulative impacts would be long-term, major,
and beneficial.

Alternative 3 would have a long-term, minor,
beneficial impact on wayfinding as a result of bet-
ter directional signs. There would be no cumula-
tive impacts on wayfinding.

Car-free days under Alternative 3 would have a
long-term, major, adverse impact on automobile
drivers wanting to access study area sites on car-
free days. There would be no cumulative impacts
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on automobile access related to car-free days.
However, car-free days would have a long-term,
major, beneficial impact on access to the park by
alternative modes. Cumulative impacts would be
long-term, major, and beneficial.

Impacts of Alternative 2
Impact Analysis

Impacts on Bicyclists

Bike Access. Installing Class 2 bike lanes on Bun-
ker Road between the western terminus of the
Barry-Baker tunnel and McCullough Road would
improve bike access to the Capehart housing area.
Providing an uphill bike lane on McCullough Road
would offer visitors a continuous dedicated bike-
way from the intersection of Conzelman Road and
McCullough Road to the eastern end of the Barry-
Baker tunnel.

Partially closing Mendell Road and providing a
Class 1 bike path would enhance bike access be-
tween Battery Mendell and Bird Island Overlook.
Rehabilitating Julian Road would enhance the bike
connection between Conzelman Road’s intersec-
tion with McCullough Road and the rifle range.
Extending the San Francisco Bay Trail along East
Road would improve connectivity between Fort
Baker and Alexander Avenue. However, bicyclists
would continue to share the road with motorists.

The combined effect of these changes would be a
higher quality bike circulation system. However,
major changes in the patterns of bike use would be
unlikely. Alternative 2 would have a long-term,
minor, beneficial impact on bike access.

Bike Safety. A few minor bike safety improve-
ments, including closing a parking pullout on Con-
zelman Road just west of the McCullough Road
intersection, would reduce conflicts between vehi-
cles pulling out of parking stalls and fast-moving
bicycles on Conzelman Road. Providing a 500-foot
Class 1 bike lane on Mendell Road, an uphill Class
2 bike lane on McCullough Road, Class 2 bike
lanes on Bunker Road between McCullough Road
and the east portal of the Barry-Baker tunnel, and
extending the San Francisco Bay Trail on East
Road would improve safety by separating bike
traffic from vehicular traffic.

The combined effect of these changes would be
slightly detectable to users. Consequently, the al-

ternative would have a long-term, minor, benefi-
cial impact on bike safety.

Impacts on Pedestrians

Pedestrian Access. A variety of access improve-
ments would be made to the pedestrian network.
As in Alternative 1, extending the San Francisco
Bay Trail would improve access to scenic viewing
areas along most of East Road. A path would not
be provided along the northernmost segment of
East Road. New and existing trails would provide
a pedestrian route between Battery Alexander and
the Point Bonita Lighthouse.

P