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Executive Summary

The U.S. Department of the Navy (Navy) is revising the 2002 Naval Auxiliary Landing
Field San Clemente Island (SCI) Integrated Natural Resources Management Plan (INRMP)
for Naval Base Coronado. The revision is required due to the following: the SCI INRMP
marine management footprint expanded from 300 yards offshore from the Mean Lower
Low Water tide line to 3 nautical miles (6 kilometers); changes in military operations on
SCI as described in the 2008 Environmental Impact Statement for the Southern Califor-
nia Range Complex (Navy 2008); new natural resources data; new proposed projects; and
additional U.S. Department of Defense (DoD) and Navy guidance (DoD Instruction
4715.03, Natural Resources Conservation Program; Navy Chief of Naval Operations Guid-
ance of April 2006).

In 2010, the U.S. Coast Guard established permanent safety zones (Federal Register Vol.
75, No. 97) off the shore of SCI in order to conduct training essential to successfully
accomplish U.S. Navy missions relating to military operations and national security. The
safety zones are intended to protect the public from hazardous, live-fire, and testing
operations, and to ensure operations proceed as scheduled. With the establishment of
safety zones, the Navy withdrew such areas from unrestricted public use in favor of uti-
lizing these areas for military training. To achieve compliance with Navy INRMP Guid-
ance (2006) regarding INRMP coverage of “lands that are withdrawn from the public
domain for military uses,” the SCI INRMP boundary has been extended to align with the
safety zone boundaries.

The Navy’s mission is to organize, train, equip, and maintain combat-ready naval forces
capable of winning wars, deterring aggression, and maintaining freedom of the seas. This
mission is mandated by federal law (Title 10 U.S. Code [USC] § 5062), which ensures the
readiness of the nation's naval forces. SCI is part of the Southern California Range Com-
plex, the most capable and heavily used military range complex in the eastern Pacific. The
mission of the Southern California Range Complex is to serve as the principal Navy train-
ing venue in the eastern Pacific to support required current, emerging, and future training
(Navy 2008). It is the only remaining contiguous United States range that supports simul-
taneous live fire ship to shore, air to ground, and ground troop training. It allows for train-
ing in all Primary Mission Areas: Anti-Air Warfare, Amphibious Warfare, Anti-Surface
Warfare, Anti-Submarine Warfare, Mine Warfare, Strike Warfare, Electronic Combat, and
Naval Special Warfare. Forces need to “train the way they fight,” thus, they need to per-
form all of the above Primary Mission Areas together. SCI is uniquely capable of support-
ing such integrated training and, as such, is a highly valuable, irreplaceable asset to the
Navy. In addition to its direct training support value, its proximity to southern California
allows sailors and marines to effectively train in closer proximity to their families and sup-
port networks, increasing quality of life and force sustainability.

The Sikes Act, as amended (2012), requires preparation and implementation of INRMPs
at all DoD installations in the United States that contain significant natural resources.
An INRMP is the primary means by which natural resources compliance and stewardship
priorities are set and funding requirements are determined for DoD installations. The
main purpose of an INRMP is to help installation commanders more effectively manage
natural resources to ensure installation lands remain available and in good condition to
support the military mission; conserve and rehabilitate natural resources on military

Executive Summary iX



Final June 2013 Integrated Natural Resources Management Plan

installations; sustain multipurpose use of the resources and public access to military
installations to facilitate the use of those resources; participate, as appropriate, in
regional ecosystem initiatives; and preclude designation of critical habitat. The Navy is
required to ensure ecosystem management is the basis for all management of its lands
(Sikes Act, as amended [16 USC 670a]; DoD Instruction 4715.03). While the Sikes Act, as
amended, and other instructions, described above, require stewardship for natural
resources on military installations, including species not listed under the Endangered
Species Act, these projects support the military mission on SCI and do not foreclose cur-
rent or future training opportunities. Natural resources funding priorities are estab-
lished by regulatory drivers, such as the Biological Opinion on SCI Military Operations
and Fire Management Plan (U.S. Fish and Wildlife Service 2008), allowing projects not
driven by regulatory compliance to frequently fall below the funding availability cut-off.

The 2013 SCI INRMP was developed by an integrated working group of stakeholders,
including state and federal natural resource agencies, conservation organizations, and
the Navy. The 2013 SCI INRMP establishes planning and management strategies; identi-
fies natural resources constraints and opportunities; supports the resolution of land use
conflicts; provides baseline descriptions of natural resources necessary for the develop-
ment of conservation strategies and environmental assessment; serves as the principal
information source for the preparation of future environmental documents for proposed
SCI actions; and provides guidance for annual natural resources management reviews,
internal compliance audits, and annual budget submaittals.

The vision of the SCI INRMP is to ensure the continued ability of SCI to support its cur-
rent and evolving DoD mission requirements while conserving its natural resources,
cooperatively working with other agencies to manage those resources, and applying the
principles of ecosystem management and adaptive management.

The Goal of the SCI INRMP is to utilize adaptive management to maintain long-term eco-
system health and minimize impacts to natural resources consistent with the opera-
tional requirements of the DoD's training and testing mission. The SCI INRMP will
identify key components that:

m Facilitate sustainable military readiness and foreclose no options for future require-
ments of the DoD.

s Conserve, maintain, and restore priority native species and habitats to reach self-
sustaining levels through improved conditions of terrestrial, coastal, and nearshore
ecosystems.

» Promote ecosystem sustainability.
s Maintain the full suite of native species with appropriate emphasis on endemics.

The National Defense Authorization Act for Fiscal Year 2004 (Public Law 108-136)
amended the Endangered Species Act (7 USC § 136, 16 USC § 1531 et seq.) to limit areas
eligible for designation as critical habitat. Specifically, Section 4(a)(3)(B)(i) of the Endan-
gered Species Act (16 USC 1533(a)(3)(B)(i)) now provides: “The Secretary shall not desig-
nate as critical habitat any lands or other geographical areas owned or controlled by the
Department of Defense, or designated for its use, that are subject to an integrated natural
resources management plan prepared under section 101 of the Sikes Act (16 USC 670a),
if the Secretary determines in writing that such plan provides a benefit to the species for
which critical habitat is proposed for designation.”
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The federally threatened and endangered species within the SCI INRMP area are the San
Clemente Island indian paintbrush (Castilleja grisea), San Clemente Island larkspur
(Delphinium variegatum subsp. kinkiense), San Clemente Island woodland-star (Litho-
phragma maximum), San Clemente Island lotus (Acmispon dendroideus var. traskiae),
San Clemente [sland bush-mallow (Malacothamnus clementinus), Santa Cruz Island
rockcress (Sibara filifolia), island night lizard (Xantusia riversiana), San Clemente logger-
head shrike (Lanius ludovicianus mearnsi), San Clemente sage sparrow (Amphispiza belli
clementeae), western snowy plover (Charadrius alexandrinus nivosus), white abalone
(Haliotis sorenseni), black abalone (Haliotis cracherodii), loggerhead sea turtle (Caretta
caretta), green sea turtle (Chelonia mydas), olive ridley sea turtle (Lepidochelys olivacea),
leatherback sea turtle (Dermochelys coriacea), Guadalupe fur seal (Arctovephalus
townsendi), Steller sea lion (umetopias jubatus), southern sea otter (Enhydra lutris
nereis), blue whale (Balaenoptera musculus), fin whale (Balaenoptera physalus), hump-
back whale (Megaptera novaeangliae), North Pacific right whale (Eubalaena japonica), sei
whale (Balaenoptera borealis), and sperm whale (Physeter macrocephalus). The SCI
INRMP Chapter 3 Natural Resource Condition and Management Strategies and Appendix
F INRMP Benefits for Endangered Species discusses how the plan provides for the con-
servation of the essential physical or biological features, the effectiveness of current
management, and the monitoring implemented to ensure the conservation measures are
effective and can be adapted in the future in response to new information. Appendix B
Implementation Summary Table for the SCI INRMP lists all natural resources projects
with the implementation year and frequency.

The effects of implementing the 2013 SCI INRMP are addressed under the National Envi-
ronmental Policy Act by an Environmental Assessment and Finding of No Significant
Impact, appended to this document (Appendix I). The Navy will implement recommenda-
tions in the 2013 SCI INRMP within the framework of regulatory compliance, national
Navy mission obligations, anti-terrorism and force protection limitations, and funding
constraints. All actions contemplated in the 2013 SCI INRMP are subject to the availabil-
ity of funds properly authorized and appropriated under federal law. Nothing in the 2013
SCI INRMP is intended to be, nor must be, construed to be a violation of the Anti-Defi-
ciency Act (31 USC 1341 et seq).

SCl is achieving no net loss of training land through the implementation of the 2013 SCI
INRMP. The 2008 Environmental Impact Statement for the Southern California Range
Complex (Navy 2008) covers training conducted on SCI. Execution of threatened and
endangered species management projects listed in the INRMP support no net loss of training
through species recovery that results in long-term operation flexibility and reduced encum-
brances. Furthermore, management of candidate species and sensitive species reduce the
potential for future Endangered Species Act listings that could inhibit training. Lastly, in
capturing the on-going management of species (as required by the Biological Opinion
[USFWS 2008] and/or as new candidate species dictate) the INRMP provides an avenue for
exclusion from critical habitat, which is pivotal to no net loss of military training.
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Naval Auxiliary Landing Field San Clemente Island
Integrated Natural Resources Management Plan

1.0 Introduction and Overview

San Clemente Island harbors priceless assets that are inextricably linked. It
is an indispensable platform for national defense readiness and home to
globally significant natural resources. This Integrated Natural Resources
Management Plan sets the course for their management and protection,
including a no net loss to the military mission.

1.1 Purpose and Authority

The primary mission of Naval Auxiliary Landing Field San Clemente Island (SCI) is to pro-
vide the naval services and other military departments with air, land, and sea space to
conduct realistic training events in support of operational readiness requirements in a
maritime environment. Integrated Natural Resource Management Plans (INRMPs) ensure
military operations and natural resources conservation are integrated and consistent
with stewardship and legal requirements with no net loss to military training activities.

The 2002 SCI INRMP was developed by an integrated working group of stakeholders that
included state and federal governing bodies, natural resource regulatory agencies, con-
servation organizations, and the U.S. Department of the Navy (Navy). Revision of the
2002 INRMP was deemed necessary due to the following:

s The expansion of the SCI marine management footprint from 300 yards (0.14 nauti-
cal miles [nm]) out to 3 nm (6 kilometers [km)]);

s Changes in military operations on SCI, as described in the 2008 Environmental Impact
Statement (EIS) for the Southern California Range Complex (SOCAL) (Navy 2008);

s New natural resources data;
s New proposed projects; and

» Additional U.S. Department of Defense (DoD) and Navy guidance (DoD Instruction
4715.03, Natural Resources Conservation Program; Navy Chief of Naval Operations
Guidance of April 2006).

In 2010 (Federal Register Vol. 75, No. 97), the U.S. Coast Guard established permanent
safety zones off the shore of SCI to conduct training essential to successfully accomplish
U.S. Navy missions relating to military operations and national security. The safety zones
were established to protect the public from hazardous, live-fire, and testing operations and
ensure operations proceed as scheduled. The limits of the segmented safety zones range
from high tide seaward 3 nm (6 km) (See Section 4.1.3 Safety and Other Restricted Access
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Zones for detailed information on the safety zones). With the establishment of safety zones,
the Navy withdrew such areas from unrestricted public use in favor of utilizing these areas
for military training. To achieve compliance with Navy INRMP Guidance (Navy 2006) regard-
ing INRMP coverage of “lands that are withdrawn from the public domain for military uses,”
the SCI INRMP boundary has been extended to align with the safety zone boundaries.

Impacts and mitigation measures from changes in military training and operations on
SCI are discussed in the SCI Wildland Fire Management Plan, the Environmental Assess-
ment to the Wildland Fire Management Plan, and a Biological Opinion issued by the U.S.
Fish and Wildlife Service (USFWS) on SCI military operations and fire management
(FWS-LA-09B0027-09F0040; USFWS 2008).

This INRMP provides SCI with an implementable framework for managing natural
resources on the land and water it owns or controls. Required by the Sikes Act (as
amended) an INRMP is the primary means by which natural resources compliance and
stewardship priorities are set and funding requirements are determined for U.S. Depart-
ment of Defense (DoD) installations.

The Sikes Act (as amended, 2012) stipulates that this INRMP provide for:

m Conservation and rehabilitation of natural resources;
s Sustainable, multi-purpose use of resources;

m Public access that is necessary and appropriate for the use described above, subject
to safety and military security requirements;

m Specific natural resource goals and objectives, and time frames for acting on them;
s Fish and wildlife management, land management, and forest management;
» Fish and wildlife habitat enhancement or modifications;

s Wetlands protection, enhancement, and restoration where necessary for support of
fish, wildlife, and/or plants;

m Integration of and consistency among various activities conducted under the Plan;

» Sustainable use by the public of natural resources to the extent that use is not incon-
sistent with the needs of fish and wildlife resources;

s Enforcement of natural resource laws and regulations;

» No net loss in the capability of the military installation lands to support the military
mission of the installation; and

» Such other activities as the Secretary of the Navy determines appropriate.

The Sikes Act (as amended) directs the DoD to take appropriate management actions neces-
sary to conserve and enhance the land and water resources on all installations under its
control. The DoD Directive 4700.4, Natural Resources Management Program and DoD Direc-
tive 4715.03 (2011), Environmental Conservation Program have been implemented to estab-
lish fundamental land management policies and procedures for all military lands to preserve
the military mission while conserving natural resources. Naval Operations Instruction
(OPNAVINST) 5090.1C CH-1, Environmental Readiness Program Manual, 18 July 2011
Chapter 24 Natural Resources Management further establishes program responsibilities and
standards for complying with resource protection laws, regulations, and Executive Orders to
conserve and manage natural resources on Navy installations in the United States and its
territories and possessions. The Chief of Naval Operations (CNO) INRMP Guidance for Navy
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Installations, How to Prepare, Implement, and Revise INRMPs, April 2006 supplies guidelines
on the process and procedures for developing an INRMP. Finally, Naval Facilities Engineer-
ing Command (NAVFAC) Natural Resources Land Management Manual (NAVFAC MO-
100.1) provides basic technical guidance for land management practices of all DoD land and
water resources. The NAVFAC Natural Resources Management Procedure Manual (NAVFAC
P-73 Vol I]) gives further instruction on how to develop an INRMP and its content.

By direction of the Office of the Undersecretary of Defense Memorandum of 08 August
1994, Implementation of Ecosystem Management in the Department of Defense, INRMPs are
required to ensure that ecosystem management is the basis for all future management of
DoD lands and waters. Based on an ecosystem approach, this INRMP takes a whole-island
view to ensure the overriding purpose of protecting the properties and functions of natural
ecosystems (DoD Instruction [DoDINST] 4715.03, Natural Resources Conservation Pro-
gram). Since ecosystem boundaries are rarely synonymous with property ownership,
installations such as SCI are encouraged to form cooperative partnerships with nearby
communities, as appropriate, and take part in public awareness initiatives in an effort to
manage ecosystems more successfully. The Office of the Undersecretary of Defense Memo-
randum provides principles and guidelines for implementing ecosystem management on
DoD lands and includes participation in regional ecosystem initiatives.

The Sikes Act (as amended) requires preparation and implementation of INRMPs at all
DoD installations in the United States that contain significant natural resources. A suc-
cessfully implemented INRMP will:

s Ensure the sustainability of all native ecosystems encompassed by an installation, and
s Ensure no net loss of the capability of installation lands to support the DoD mission.

The National Defense Authorization Act for Fiscal Year 2004 (Public Law 108-136)
amended the Endangered Species Act (ESA) (7 U.S. Code [USC] § 136, 16 USC § 1531 et
seq.) to limit areas eligible for designation as critical habitat. Specifically, section
4(a)(3)(B)(i) of the ESA (16 USC 1533(a)(3)(B)(i)) now provides: “The Secretary shall not des-
ignate as critical habitat any lands or other geographical areas owned or controlled by the
Department of Defense, or designated for its use, that are subject to an integrated natural
resources management plan prepared under section 101 of the Sikes Act (16 USC 670a), if
the Secretary determines in writing that such plan provides a benefit to the species for
which critical habitat is proposed for designation.” The USFWS use a three-point criteria
test to determine if an INRMP provides a benefit to the species. These include:

s The plan provides a conservation benefit to the species.
» The plan provides certainty that the management plan will be implemented.
» The plan provides certainty that the conservation effort will be effective.

For more details on the criteria, see the Integrated Natural Resources Management Plan
Guidance for Navy Installations (Navy 2006).

Designed to facilitate both stewardship and compliance with natural resources laws
within the context of military mission requirements, this INRMP integrates natural
resources components of existing SCI plans; environmental documents; and the require-
ments of all applicable DoD, Navy, and installation regulations and guidelines.
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Consistent with all of the above, this INRMP provides goals and objectives for the use and
conservation of natural resources at SCI that integrate regional ecosystem, military,
social (community), and economic concerns. It establishes planning and management
strategies; identifies natural resources constraints and opportunities; supports the reso-
lution of land use conflicts; provides baseline descriptions of natural resources necessary
for the development of conservation strategies and environmental assessment; serves as
the principal information source for the preparation of future environmental documents
for proposed SCI actions; and provides guidance for annual natural resources manage-
ment reviews, internal compliance audits, and annual budget submittals.

The effects of implementing this INRMP are addressed under the National Environmental
Policy Act (NEPA) by an Environmental Assessment and Finding of No Significant Impact,
appended to this document (Appendix I). Other federal legal requirements that are the
primary drivers for natural resources management at SCI are listed in Appendix D.

The Navy and SCI will implement recommendations in this INRMP within the framework
of regulatory compliance, national Navy mission obligations, anti-terrorism and force
protection limitations, and funding constraints. All actions contemplated in this INRMP
are subject to the availability of funds properly authorized and appropriated under fed-
eral law. Nothing in this INRMP is intended to be, nor must be, construed to be a violation
of the Anti-Deficiency Act (31 USC 1341 et seq).

Organization of this INRMP is consistent with the 2006 DoD Template for INRMPs (DoD
2006) (See Appendix J for a crosswalk between this INRMP and the DoD Template). Since
Navy guidelines for INRMPs (Navy CNO Guidance of April 2006; DoD guidance March
2011; OPNAVINST 5090.1C CH-1) are more comprehensive than those identified in the
DoD Template, the outline of this INRMP has been revised to include additional material
that will ensure compliance with all guidelines (Navy 2006, 2007; DoD 2011).

1.2 Location and Planning Footprint

The SOCAL Range Complex encompasses surface and subsurface ocean operating areas,
over-ocean military airspace, and SCI (Map 1-1). SCI is the southernmost island of an
archipelago of eight major Channel Islands located in the Southern California Bight (SCB).
The SCB is a recessed curve in the southwestern California coastline from Point Concep-
tion in Santa Barbara County to just south of the Mexican border. The island is located 68
nm (125 km) west of San Diego and 55 nm (101 km) south of Long Beach, California.

The island is oriented northwest to southeast. Its size is approximately 21 miles (34 km)
long and 4 miles (11 km) at its widest point and is approximately 56 square miles (145
square kilometers) total. The island has a relatively broad open plateau on top and slopes
gently to the west. Marine terraces are conspicuous features, especially along the west-
ern slope of the island. To the east of the plateau, steep escarpments drop precipitously
to the rocky coastline along the southern half. The southern part of the island is deeply
dissected by many canyons up to 500 feet (152 meters) deep. The highest point is Mount
Thirst, which is approximately 1,965 feet (599 meters) (Yatsko 2000).
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The INRMP will be used to manage all SCI lands and adjacent waters in the nearshore
environment under the Navy command. The previous INRMP (Navy 2002) specifically
addressed the nearshore environment from —-1.61 feet (-0.5 meters) Mean Lower Low
Water to the approximate maximum depth of submerged vegetation. The INRMP plan-
ning footprint is larger and coincides with a 3-nm Naval Safety Zone designation (Map
1-2). All species and habitats documented on the island and within the waters of the 3-
nm planning footprint will be considered in this plan.

1.3 Real Estate Summary

In 1934, Executive Order 6897 mandated that control of SCI be transferred to the Navy.
SCI consists of 36,073 acres (14,598 hectares) and 54 acres (22 hectares) of offshore
rocks. The island has been owned and operated by various naval commands since its
transfer to Navy control. The Commander, Naval Forces Pacific is the major claimant for
the island, and Naval Base Coronado (NBC) is responsible for the administration of SCI.

1.4 Achieving Success and No Net Loss to the Military
Mission

In keeping with the principal use of military installations to Each INRMP shall ensure no

ensure the preparedness of the U.S. Armed Forces, the Sikes netloss to the training and
. testing capability and

Act (as amended) mandates that the INRMP shall provide for no

1. R . , capacity of the installation
net loss of the capability of the installation’s lands to support and range and enhance

the military mission. those capabilities to the
maximum extent practica-
The Navy’s mission is to organize, train, equip, and maintain ble (DoDINST 4715.03).

combat-ready naval forces capable of winning wars, deterring
aggression, and maintaining freedom of the seas. This mission is mandated by Federal
law (Title 10 USC 5062), which ensures the readiness of the nation’s naval forces.

The mission of SCI is to support Tactical Training and Research, Development, Test and
Evaluation efforts in the SCI Range Complex by maintaining and operating facilities and
providing services, arms, and material support to the U.S. Pacific Fleet and other
operating forces.

The mission of the SOCAL Range Complex is to serve as the principal Navy training venue in
the eastern Pacific to support required current, emerging, and future training (Navy 2008).

SCl is the only remaining contiguous United States range that supports live fire ship to
shore, air to ground, and ground troop training. It allows for training in all Primary Mis-
sion Areas: Anti-Air Warfare, Amphibious Warfare, Anti-Surface Warfare, Anti-Subma-
rine Warfare, Mine Warfare, Strike Warfare, Electronic Combat, and Naval Special
Warfare. Forces need to “train the way they fight,” thus, they need to perform all the able
Primary Mission Areas together. SCI is uniquely capable of supporting such integrated
training and, as such, is a highly valuable, irreplaceable asset to the U.S. Navy. In addi-
tion to its direct training support value, its proximity to southern California allows sailors
and soldiers to effectively train in closer proximity to their families and support networks,
increasing quality of life and force sustainability.

Introduction and Overview 1-7



Final June 2013 Integrated Natural Resources Management Plan

SCI currently supports seven general categories of training and testing. These include: 1)
offshore training, 2) Shore Bombardment Area training, 3) U.S. Marine Corps amphibi-
ous training outside the Shore Bombardment Area, 4) Naval Special Warfare training, 5)
other island operations, 6) Research, Development, Test and Evaluation of new systems,
and 7) airfield operations. These are discussed in detail in Chapter 2.

The link between land use and the Navy, SCI, SOCAL Range Complex, and tenant mis-
sions needs to be identified to ensure there is no net loss to the military mission from the
implementation of this INRMP. This is achieved through the description of military uses
in Chapter 2, objectives and strategies to achieve no net loss are discussed in Chapter 3,
and a strategy to sustain them in Chapter 4 (Section 4.1 Supporting Sustainability of the
Military Mission and the Natural Environment).

SClI is achieving no net loss of training land through the implementation of this INRMP.
Range capacity (in terms of area, uses, and frequency) has expanded since 2008 (Navy
2008; USFWS 2008), and the 2008 Environmental Impact Statement for the Southern
California Range Complex (2008) covers training conducted on SCI. Execution of threat-
ened and endangered species management projects listed in the INRMP support no net
loss of training through species recovery that results in long-term operation flexibility
and reduced encumbrances. Furthermore, management of candidate species and sensi-
tive species reduce the potential for future Endangered Species Act listings that could
inhibit training. Lastly, in capturing the on-going management of species (as required by
the Biological Opinion on Military Operations and Fire Management Plan [2008] and /or
as new candidate species dictate) the INRMP provides an avenue for exclusion from crit-
ical habitat designation, which is pivotal to no net loss of military training.

1.5 INRMP Vision, Goals, and Objectives

The vision for this INRMP is to ensure the continued ability of SCI to support its current
and evolving DoD mission requirements while conserving its natural resources, coopera-
tively working with other agencies to manage those resources, and applying the princi-
ples of ecosystem management and adaptive management in an integrated approach.
This INRMP will help to guide the improvement of conditions for long-term certainty and
permanence for the Navy mission at SCI. This will be completed by defining appropriate
natural resources management actions and conservation measures that comply with
regulatory requirements and reduce impacts to military training activities. The INRMP
will lead SCI to integrating a Navy conservation ethic while outlining opportunities to
conserve and maintain natural resources and fully comply with regulatory requirements.
The standards of success for achieving this vision are:

s Navy mission accomplishment that is unimpeded
= A net gain in ecological productivity, natural biodiversity, and sensitive species recovery

s Ecosystems and habitats that are resilient and require minimal human intervention
to remain intact and functional

s Navy projects that are not delayed and contribute no net loss to conservation goals

» Interagency partnerships that result in mutual benefits and improved cost-effective-
ness of the work undertaken

» Full integration with SCI programs for cost-efficiency and mutual benefit towards
Environmental Programs and Services Office vision and goals
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m A growing internal (SCI) and/or external (public) conservation ethic as measured by
volunteerism, public interest, and participation

s Implementation of management strategies that allow progressive implementation of pro-
grams that contribute to ecosystem health while maintaining military operational flexibility

All INRMPs have specific goals that are shaped by DoD guidelines and directives, perti-
nent laws and regulations, public needs, public values, ecological theory, and practice
and management experience. A goal statement is necessary for setting the course
towards a successful plan (See Table 1-1 for definition of a goal). The planning terms
used in this document such as goal, objective, strategy, and guideline cover a gradient of
specificity and durability ranging from a very broad, enduring goal to specific guidelines.
Strategies are developed and presented using a step-down approach, using the planning
definitions in Table 1-1 (See Chapters 4 and 5 for examples).

Table 1-1. Planning definitions.

Hierarchy  Definition

Objective Specific statement that describes a desired future condition or successful outcome. Can be quantitative. Should be fol-
lowed by a “standard,” which is an observable indicator by which successful attainment of a condition stated in the
objective is measured. “How do we know we are making progress or have attained the desired condition or successful
outcome?” Should be good for at least five years.

Goal Broad statement of intent, direction and purpose. An enduring, visionary description of where you want to go. An out-
come. A goal is not necessarily completely attainable. It does, however, describe a desired outcome related to the mis-
sion, rather than an activity or process.

Strategy Explicit description of ways and means chosen to achieve objectives or standards. “What are we going to do about it?”

Project Specific step, practice or method to get the job done, usually organized sequentially with timelines and duty assign-
ments. These go out of date quickly and should be updated annually.

The goal of the SCI INRMP is to utilize adaptive management to maintain long-term eco-
system health and minimize impacts to natural resources consistent with the opera-
tional requirements of the DoD’s training and testing mission.

The SCI INRMP will identify key components that:

s Facilitate sustainable military readiness and foreclose no options for future require-
ments of the DoD

s Conserve, maintain, and restore priority native species and habitats to reach self-
sustaining levels through improved conditions of terrestrial, coastal, and nearshore
ecosystems

s Promote ecosystem sustainability against testing and training impacts
s Maintain the full suite of native species with appropriate emphasis on endemics

1.6 INRMP Responsibilities

This section discusses the internal and external stakeholders for this INRMP and
describes their responsibilities and participation in the development of this document.
Stakeholders initially met prior to INRMP preparation to discuss the INRMP process and
key issues on SCI; this meeting was followed by a site visit of the island. During the
preparation process, many stakeholders were interviewed to properly address issues and
capture important information in the INRMP. After completion of the Draft INRMP, stake-
holders had the opportunity to provide input on content and management strategies.
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Department of the Navy

Successfully implementing an INRMP requires the support of natural resources person-
nel, other installation, command personnel and installation tenants. The following dis-

cusses the responsibilities for INRMP implementation within the Navy. Policy leadership
and liaison with non-Navy partners is provided by the Commander Navy Region South-

west (CNRSW) N40, NAVFAC Southwest, and NBC.

Chief of Naval Operations. The CNO serves as the principal leader and overall Navy pro-
gram manager for the implementation of this INRMP. The CNO provides policy, guidance,
and resources for the development, revision, and implementation of the INRMP and asso-
ciated NEPA documentation. The CNO evaluates and validates Environmental Program
Requirements project proposals.

Commander, Navy Installations Command. The Commander, Navy Installations evaluates
and validates Environmental Program Requirements project proposal. Their role is to ensure
that installations comply with DoD, Navy, and CNO policy on INRMPs and their associated
NEPA documentation. They also ensure the programming of resources necessary to main-
tain and implement INRMPs, participate in the development and revision of INRMPs, and
provide overall program management oversight for all natural resources program elements.
The Commander, Navy Installations Command reviews and endorses projects recom-
mended for INRMP implementation prior to submittal for signature, and evaluates and vali-
dates Environmental Program Requirements Web-based project proposals (Navy 2006).

Commander, U.S. Pacific Fleet. The mission of the Commander, U.S. Pacific Fleet is to support
the U.S. Pacific Command’s theater strategy and to provide inter-operable, trained, and
combat-ready Naval forces to Commander, U.S. Pacific Fleet and other United States unified
commanders. As such, the U.S. Pacific Fleet is a force provider to unified commanders in
various regions around the world. In addition to its Operational and Type Commanders, the
Commander, U.S. Pacific Fleet also coordinates Navy support activities ashore through
Regional Coordinators. Overseas, these Regional Coordinators serve as the U.S. Pacific
Fleet’s military liaison with host governments to facilitate combined exercises and enhance
mutual force coordination. There are six regional coordinators; one of them is San Diego
CNRSW, which has responsibility over all facilities within the SOCAL Operational Area.
Commander U.S. Fleet Forces Command is ultimately responsible for SCI operations, main-
tenance, training, and support; however, regional command is provided by CNRSW. In prac-
tice, Commander U.S. Fleet Forces Command defers operational oversight to Commander,
U.S. Pacific Fleet. The Primary Host Command, CNRSW, and NBC have the principal inter-
est and responsibility for oversight and management of SCI Class I and II property.

Commander, Navy Region Southwest. Regional Commanders ensure that installations com-
ply with DoD, Navy, and CNO policy on INRMPs and their associated NEPA documenta-
tion. They ensure that installations under their control undergo annual reviews and formal
five-year evaluations. They ensure the programming of resources necessary to maintain
and implement INRMPs, which involves the evaluation and validation of Environmental
Program Requirements Web-based project proposals and the funding of installation natu-
ral resources management staff. Navy Region Southwest maintains close liaison with the
INRMP signatory partners (USFWS, National Oceanic and Atmospheric Administration,
and California Department of Fish and Wildlife [CDFW], formally known as California
Department of Fish and Game) and other INRMP stakeholders. They provide endorsement
of the INRMP through the Regional Commander signature (Navy 2006).
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Office of Counsel. The Office of the General Counsel, CNRSW, provides legal services to
NBC on a variety of environmental matters. Particularly pertinent to natural resources
management, is their review of NEPA documentation and legal interpretations involving
compliance with natural resources laws as they pertain to base operations.

Installation Commanding Officers. Installation Commanding Officers (COs) ensure the
preparation, completion, and implementation of INRMPs and associated NEPA documen-
tation. Their role is: to act as stewards of natural resources under their jurisdiction and
integrate natural resources requirements into the day-to-day decision-making process;
ensure natural resources management and INRMPs comply with all natural resources
related federal regulations, directives, instructions, and policies; involve appropriate
tenant, operational, training, or research and development commands in the INRMP
review process to ensure no net loss of military mission; designate a Natural Resources
Manager/Coordinator responsible for the management efforts related to the preparation,
revision, implementation, and funding for INRMPs, as well as coordination with subordi-
nate commands and installations; involve appropriate Navy Judge Advocate General or
Office of the General Counsel legal counsel to provide advice and counsel with respect to
legal matters related to natural resources management and INRMPs; and endorse
INRMPs via CO signature. The CO of NBC is responsible for management of natural
resources as summarized in the bullets below.

» Acting as a trustee for natural resources;

» Integrating natural resources requirements into decision-making process;

s Requesting funding;

s Ensuring preparation and implementation of this INRMP;

» Appointing an installation Natural Resources Manager;

s Implementing programs to reduce collisions between aircrafts and wildlife;

» Ensuring that all documentation related to impacts of wetlands are forwarded to the CNO;
s Ensuring incorporation of soil and water conservation into design of new projects;

s Coordinating with federal, state, and local resource agencies;

s Documenting the presence of threatened and endangered species;

» Identifying listed species habitat and determining potential critical habitat;

» Requesting NAVFAC Southwest support for consultations under the ESA, as required,;

s Taking action to avoid impacts to wetlands and waters of the U.S.;

» Ensuring actions affecting natural resources are considered under the NEPA process;
s Maintaining and sharing records of natural resources; and

s Ensuring that principles of natural resources management are integrated into conser-
vation programs.

Public Affairs Office. The Public Affairs Office is involved in aspects of the environ-
mental program at NBC. This includes being informed of the public notice process
required in various NEPA analysis processes.
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Naval Facilities Engineering Command Southwest

Public Works Department. The NBC Facilities Planning Office, Public Works Department, is
responsible for the comprehensive oversight and planning of all land use issues relating
to NBC. Their role in development of this INRMP is to provide document review confirm-
ing the INRMP description of compatible land uses.

The NBC Environmental Division, under the Public Works Department, is respon-
sible for the preparation and implementation of this INRMP. Acting through the Nat-
ural Resources Manager, the NBC Environmental Division is responsible for the
management of natural resources as part of the overall NBC environmental pro-
gram. NBC natural resources staff provides technical support. This INRMP is the
direct vehicle for accomplishment of many CO responsibilities. The Installation
Environmental Program Manager communicates directly to the CO.

Business Line Team (N45). Natural resources business line team specialists (N45) provide
technical support and contractual oversight in the development, revision, and imple-
mentation of this INRMP. In addition, NAVFAC Southwest is responsible for providing
support for natural resources management at NBC when requested. NAVFAC Southwest
personnel, such as the NEPA and INRMP coordinators, have natural resources program-
ming and/or technical support roles in developing this INRMP.

Tripartite Agreement Partners

The Sikes Act (as amended) provides a mechanism whereby the DoD, U.S. Department of
the Interior, and host states cooperate to plan, maintain, and manage fish and wildlife on
military installations. Cooperative management of terrestrial and marine flora and fauna
is required under the Sikes Act (as amended) and the Fish and Wildlife Coordination Act.
Therefore, the USFWS and CDFW have a statutory obligation to review and coordinate on
INRMPs. National Oceanic and Atmospheric Administration also reviews and coordinated
INRMPs that touch their jurisdiction, as appropriate (DoDINST 4715.03). Recognizing the
core, three-way partnership in preparing, reviewing, and implementing INRMPs among
the DoD, USFWS, and state fish and wildlife agencies, a Tripartite Agreement was signed
in January 2006 (DoD et al. 2006). The CDFW and other state fish and wildlife agencies
were represented by the International Association of Fish and Wildlife Agencies. The
desire is for “synchronization of INRMPs with existing fish and wildlife service and state
natural resources management plans” and “mutually agreed-upon fish and wildlife ser-
vice conservation objectives to satisfy the goals of the Sikes Act” (DoD et al. 2006). The
Sikes Act (as amended) no longer requires a Cooperative Agreement with the USFWS or
CDFW as a separate document; however, DoD guidance (17 May 2005) states that joint
review should be reflected in a memo or letters.

1.6.1 INRMP Working Group

A mission statement was developed by the working group at the initial INRMP stakeholder
meeting. The mission statement for the INRMP is: to develop an implementable plan to
maintain long-term ecosystem health and minimize adverse impacts to existing habitats
consistent with the operational requirements of the DoD’s training and testing mission.
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The preparation and/or revision of an INRMP draws from many disciplines and sources.
It is imperative that a cross-section of land users and land managers take part in INRMP
preparation and/or revision in order to meet legal requirements. Navy guidance (20006)
states that a small group of individuals representing the critical interests at the installa-
tion to serve as the core of the Working Group should be identified. The Group should
include representatives from the military operators and trainers and major tenants who
use natural resource areas, as well as natural resources managers, facility planners, and
environmental counsel. Initially, the Working Group identifies mission and supporting
land uses, legal and guidance drivers, and natural resources management goals and
develops natural resource management courses of action and monitoring. The Group
should agree on the purpose of the planning process, underlying assumptions, a protocol
for meetings, legal review, the role of stakeholders, and command support for conserva-
tion priorities and strategies. Effective leadership is important and should therefore be
the responsibility of the CO or Officer-in-Charge of the installation.

The Working Group should comprise, but not be limited to, the following:

s Managers of military operations/training activities
s Environmental managers

s Facility Planning staff

» Regional Environmental staff

n Federal and state agencies (at a minimum the USFWS and/or National Marine Fish-
eries Service, state fish and game departments)

m Local government planning groups

The Working Group should be tailored to the installation’s situation. The installation
should identify the key stakeholders and determine the level of interest of each.

The Working Group was formed consisting of both internal (Navy) and external stake-
holders. Navy stakeholders included representatives from: NAVFAC; Commander, Navy
Installations Command; Pacific Fleet; USFWS; CDFW; U.S. Bureau of Land Manage-
ment; Southern California Offshore Range; CNRSW; and NBC Public Works Department.

The following stakeholders are key operators and tenants at SCI:

s U.S. Navy, Commander Naval Air Forces

- Mission Statement: To man, train, equip, and maintain a Naval Air Force that is
immediately employable, forward deployed and engaged. We support the Fleet and
Unified Commanders by delivering the right force with the right readiness at the right
time with a reduced cost...today and in the future (http://www.cnaf.navy.mil /).

s U.S. Navy, Commander, Naval Surface Force, U.S. Pacific Fleet

- Mission Statement: Naval Surface Force, U.S. Pacific Fleet is comprised of surface
ships, and support and maintenance commands, provides operational command-
ers with well-trained, highly effective, and technologically superior surface ships
and Sailors.

s U.S. Navy, Commander U.S. Third Fleet
s U.S. Navy, Naval Auxiliary Landing Field San Clemente Island
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- Mission Statement: The mission statement of NBC is to arm, repair, provision, ser-
vice, and support the U.S. Pacific Fleet and other operating forces.
s U.S. Navy, Naval Special Warfare Command, Special Operations Command
- Mission Statement: Man, Train, Equip, Deploy, and Sustain Naval Special Warfare
Forces for operations and activities abroad, in support of Combatant Commanders
and U.S. National Interests (http:/ /www.public.navy.mil/nsw/Pages/Mission.aspx).
s U.S. Navy, Expeditionary Warfare Training Group, Pacific
- Mission Statement: To conduct and support Navy and Marine Corps training and
instruction in doctrine, tactics and techniques of Naval expeditionary warfare with
a focus on amphibious operations to support operational commanders' ready forces
that can project military power from the sea (http://ewtg-
pac.ahf.nmci.navy.mil/about/index.html).
s Southern California Offshore Range
- Mission Statement: 1) Improve the combat readiness of Pacific Fleet Air, Surface, and
Submarine units and Expeditionary forces in all warfare areas; 2) Provide instru-
mented operating areas, targets, and associated facilities which support Fleet training
exercises and tactical development; and 3) Schedule and coordinate Operational
Areas and ranges within the SCI Range Complex (R. Tahimic, pers. com. 2012).

» The Officer-In-Charge of SCI supervises non-range day-to-day operations and activi-
ties on and around the island.

s The SCI Range Complex Fleet Support Officer serves as the liaison and coordinates
between range operations (managed by Southern California Offshore Range) and island
support activities. This includes facilitating operational events, logistics support and
coordination with the CNRSW, Natural Resources Team Lead in reviewing operations
for compliance with all applicable statutes, laws, and environmental regulations.

The external stakeholders participating in this INRMP include:

s USFWS Ecological Services
s National Oceanic and Atmospheric Administration
- National Marine Fisheries Service Habitat Conservation
- National Marine Fisheries Service Protected Resources
s CDFW
- Habitat Conservation, Marine and Terrestrial
m Marine Protected Areas Monitoring Enterprise
s Bureau of Land Management California Coastal National Monument
m National Parks Service — Channel Islands National Park
s Water Quality State Water Resources Control Board Ocean Unit
s Catalina Conservancy

Members of the Working Group meet in the beginning planning stages of an INRMP to dis-
cuss what has changed since the previous INRMP, the expected INRMP structure, key
issues and concerns from Working Group member agencies, project schedule, and Work-
ing Group member expectations. In addition, many stakeholder were interviewed at later
dates to obtain input and expertise on resource areas. All stakeholders were provided ten
weeks to review and submit comments on the Draft INRMP before public review.
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1.7 Stewardship and Compliance

For the purposes of this INRMP, the terms stewardship and compliance have specific mean-
ings as criteria for implementing project lists (Navy 2006). Project rankings are assigned
based on whether an activity is mandatory to comply with a legal requirement such as under
the ESA, Clean Water Act, or Migratory Bird Treaty Act. Alternatively, a project may be con-
sidered good land stewardship but is not considered an obligation for SCI to be found in
compliance with environmental laws. Projects considered necessary to comply with the law
are generally funded within budget constraints whereas stewardship projects are ranked
lower for funding consideration when projects are competed among multiple installations.

The budgeting for the INRMP is based on programming and budgeting programs described
in DoDINST 4715.03. This Instruction defined four classes of conservation programs—the
first three falling into the class of conservation and the fourth falling under stewardship
activities. Funds are routinely programmed three years in advance of project implementa-
tion, and project tasks within the INRMP will be requested based on priority under this guid-
ance. Projects are also prioritized through the Navy Environmental Readiness Level system
(Environmental Readiness Levels 1-4). The highest Environmental Readiness Level (4) is
considered the absolute minimum level of compliance. It supports all actions specifically
required by law, regulation, or Executive Order. Accordingly, the projects recommended in
this INRMP have been prioritized based on compliance and stewardship criteria, and the
four programming and budgeting priority levels are described in Chapter 5.

1.8 Ecosystem Management, Adaptive Management,
and the Environmental Management System

Beyond funding classifications, the DoD and the Navy have adopted a policy of ecosystem
management for INRMPs and DoD and Navy Instructions mandate an ecosystem framework
and approach for the INRMP (DoDINST 4715.03; OPNAVINST 5090.1C CH-1). Ecosystem
managementin the DoD draws on a long-term vision of integrating ecological, economic, and
social factors. This approach takes a long-term view of human activities, including military
uses, and biological resources as part of the same environment. The goal is to preserve and
enhance ecosystem integrity as well as to sustain biological diversity and continued avail-
ability of those resources for military readiness and sustainability and other human uses (as
defined in OPNAVINST 5090.C CH-1). Managing for sustainability and ecosystem manage-
ment are approaches that attempt to integrate long-term goals with short-term project lists.

The ecosystem mandate is accomplished by applying principles of sustainable use at sev-
eral scales with emphases on partnerships, public outreach, long-term monitoring, and
adaptive management. Consistent with Navy policy, ecosystem-based management shall
include (OPNAVINST 5090.1C CH-1):

» A shift from single species to multiple species conservation;

s Formation of partnerships necessary to consider and manage ecosystems that cross
boundaries; and

» Use of the best available scientific information and adaptive management techniques.

An adaptive management approach is also a separate requirement for INRMPs. The DoD
Directive 4715.DD-R 1996 states: “Incorporate a dynamic, continuous process for deci-
sion-making, including future changes or additions to the INRMP.”
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Adaptive management is partly implemented through the Navy’s Environmental Manage-
ment System (EMS), used to integrate environmental considerations into day-to-day activ-
ities across all levels and functions of Navy enterprise. It is a formal management
framework that provides a systematic way to review and improve operations, create aware-
ness, and improve environmental performance. Systematic environmental management as
an integral part of day-to-day decision making and long-term planning processes is an
important step in supporting mission readiness and effective use of resources. The most
significant resource for every organization is their senior leadership’s commitment and vis-
ibility in EMS implementation and sustainability. A robust EMS is essential to sustaining
compliance, reducing pollution and minimizing risk to the mission. The Navy EMS con-
forms to the International Organization for Standardization 14001:2004 EMS standard.

Adaptive management is also part of the INRMP review and revision process as described
in Section 1.9 Revision and Annual Review and in Figure 1-1.

1.9 Revision and Annual Review

DoD policy requires installations to review INRMPs annually in cooperation with the two
primary parties to the INRMP (USFWS and the state fish and wildlife agency). Annual
reviews facilitate “adaptive management” by providing an opportunity for the parties to
review the goals and objectives of the plan as well as establish a realistic schedule for
undertaking proposed actions.

Section 101(b)(2) of the Sikes Act (as amended)[16 USC 670a(b)(2)] specifically directs that
INRMPs be reviewed “as to operation and effect” by the primary parties “on a regular basis,
but not less often than every five years,” emphasizing that the review is intended to deter-
mine whether existing INRMPs are being implemented to meet the requirements of the
Sikes Act (as amended) and contribute to the conservation and rehabilitation of natural
resources on military installations. The Office of the Secretary of Defense (17 May 2005)
guidance states that joint review should be reflected in a memorandum or letter.

Recent guidance on INRMP implementation mandated “external INRMP reviews for oper-
ation and effect no less than every five years.” The Annual Review process is broadly
guided by the DoD Natural Resources Conservation Program (DoDINST 4715.03 18
March 2011) and by OPNAVINST 5090.1C CH-1.

The INRMP Implementation Guidance (10 October 2002 Memorandum) improved coordi-
nation external (USFWS, state agencies, and the public) and internal to DoD (military
operators and trainers, cultural resources managers, pest managers). It also added new
tracking procedures, called metrics, to ensure proper INRMP coordination occurred and
that projects were implemented. See Chapter 5 for more detail.

According to Public Comment on INRMP Reviews Legislative Language Section 2905 of the
Sikes Act [16 USC 670a note|, the Secretary of each military department is required to
provide the public a meaningful opportunity for the submission of comments on the ini-
tial INRMPs prepared pursuant to new Section 101(a)(2) of the Sikes Act (as amended).
Because an INRMP is a public document that requires the mutual agreement of public
agencies, it is crucial that a common understanding is reached regarding which projects
contained in a Draft INRMP are most likely to receive funding under existing policy.
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Describe island ecological structure (patterns in space and time) and function (how » Rarity/Endemism
organisms and physical environment interact), natural range of variation, natural > Species of Concern
controls, current trends without management. » Population Trend
» Biodiversity/Heterogeneity/Endemism » Genetic Stability/Resilience
» Hydrology/Water Availability » Management Potential — methods, technology, budget
» Soils/Sedimentation/Nutrients/Salinity > Keystone/Engineer/Link/Umbrella/Indicator species
» Ecological communities and habitats » Assessment of vulnerability (risk/threat, exposure to
» Drivers of Change: risk/threat, and sensitivity/adaptive capacity)
Weather cycles
Climate change
Non-indigenous species
Land uses - historic and current

‘«

» If needed, use the desired future outcomes identified for plant communities and focus
species and apply them at an intermediate scale of analysis

» Regulatory Constraints
» Compatibility / Conflict Analysis (use GIS, matrices, other tools as necessary)
» Use areas and tempo of use (frequency and duration)

Problem/Concern
Desired outcome for structure

Desired outcome for function
Desired outcome for military use
Desired outcome for other resource uses

YV VYV VY

Define minimum standard and a metric
Define current management context and trends under current management direction
Define metrics for progress toward objective

Strategy/ Approach for achieving compliance and progress toward objectives

v

Y VYV

Project Identification
Consider partnership opportunities to leverage budget
Project Prioritization
Scheduling

Annual plan of action review

Y VYV VY

Figure 1-1. Ecosystem management-based decision process.
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There is no legal obligation to invite the public either to review or to comment upon the
parties’ mutually agreed upon decision to continue implementation of an existing INRMP
without revision (10 October 2002 Memorandum). If the parties determine that substan-
tial revisions to an INRMP are necessary, public comment shall be invited in conjunction
with any required NEPA analysis.

1.10 Regional Area Use and Planning Processes

1.10.1 Planning Processes

Designed to facilitate both stewardship and compliance with natural resources laws in
the context of military mission requirements, this INRMP integrates natural resources
components of existing SCI plans, environmental documents, and the requirements of all
applicable DoD, Navy, and installation regulations and guidelines.

Certain related or neighboring planning processes may affect this INRMP and the Work-
ing Group assessed this Plan’s consistency with these plans:

s NBC Public Works Department SCI Master Plan

s NBC Activity Overview Plan

» Naval Special Warfare Master Plan

s NBC Pest Management Plan

m SCI Stormwater Pollution and Prevention Plan

= SOCAL EIS (2008)

s USFWS Five-Year Review for all threatened and endangered species
s NBC Oil Spill and Response Action Plan

m 1997 Feral Cat Management Plan

m Draft Erosion Control Plan for SCI 2012

Other plans in the region that could affect the decisions made in this INRMP or set the
stage for future partnership include:

s Point Mugu Sea Range EIS (2002)
s SOCAL EIS/Overseas Environmental Impact Statement (2008)

s Hawaii-Southern California Training and Testing EIS/Overseas Environmental
Impact Statement (2012)

s CNRSW Regional Shore Infrastructure Plan

s Naval Base Ventura County San Nicolas Island INRMP

s Regional Water Quality Control Board’s Los Angeles Basin Plan
s Channel Island National Park General Management Plan

» Channel Islands Recovery Plans

m Catalina Island Management

s Channel Islands National Marine Sanctuary Management Plan
» Marine Protected Area Planning
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» Recovery Plan for the Endangered and Threatened Species of the California Channel
Islands

s USFWS Channel Island Fox Recovery Plan

s Northern Channel Islands Plan 2001

s Western Snowy Plover Recovery Plan 2007

m California Coastal National Monument Resource Management Plan 2005

See Section 4.5 Integrating Other Plans and Programs for a brief summary on the key
interrelationships with these plans. Key interrelationships with these plans are dis-
cussed in the applicable sections in Chapter 3.

1.10.2 Regional Area Uses

SCl is located in the SCB and is part of an eight island archipelago called the Channel
Islands. The SCB lines two major metropolitan areas and is in close proximity to several
military installations. The Channel Islands are a unique ecological environment differing
dramatically from the heavily developed adjacent mainland. Five of the Channel Islands
are part of the Channel Islands National Park (Anacapa, Santa Cruz, Santa Barbara, San
Miguel and Santa Rosa), yet only three of those are entirely owned and managed by the
National Park Service. San Miguel Island is owned by the Navy, and the western 76% of
Santa Cruz Island is owned by The Nature Conservancy, an international non-govern-
mental organization. San Nicolas Island is another Navy-owned island. A majority of
Santa Catalina Island is owned by the Catalina Island Conservancy, a nonprofit conser-
vation organization, while the remainder is owned by the Santa Catalina Island Company
as well as smaller, private owners.

The islands are relatively unpopulated and used almost exclusively for commercial and rec-
reational purposes. Various entities use the Channel Islands for sailing, diving, sightseeing,
hiking, camping, and wildlife observation. Certain uses can be extractive. These include
drilling for petroleum and natural gas, shipping, commercial fishing, and spearfishing.

The islands experience natural resources protection through the Channel Islands
National Marine Sanctuary, Area of Special Biological Significance designation, and the
newly implemented Marine Life Protection Act Marine Protected Areas. Map 1-3 shows
the boundary of the state designated Area of Special Biological Significance surrounding
SCI. The Area of Special Biological Significance regulates discharge from adjacent land
“to assure maintenance of natural water quality conditions in these areas.”

San Diego County contains a majority of military personnel stationed in the area. San
Diego contains the largest Navy port, Naval Base San Diego, on the west coast of the
United States, as well as many other smaller installations. The county also contains the
major west coast base of the Marine Corps, Camp Pendleton, and serves as it prime
amphibious training base. The city of San Diego is the eighth largest city in the United
States and borders Mexico. San Diego’s economy relies heavily on the military and
defense-related activities, tourism, international trade, and manufacturing.
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2.0 Military Use and Natural Resources
Management

This chapter provides a summary of historic land use, the military mission,
current operations, and predicted future operations. It also describes the
regulatory framework around which the military mission and natural
resources conservation must be integrated.

2.1 Abbreviated History and Pre-Military Land Use

This section describes the history of human occupation and use of the environment on
and around San Clemente Island (SCI) prior to military activity. Knowledge of such past
use patterns is important to understand current conditions and processes. There are
currently no populations of indigenous people living on SCI. Archaeological research has
documented the effects of prehistoric populations on nearshore marine ecosystems.
These populations regularly introduced the intentional or unintentional burning of the
island’s terrestrial ecosystem. The historic period also introduced dramatic change to
native vegetation populations as a result of livestock grazing. As such, human use of the
island profoundly influenced the condition of the natural landscape, prior to U.S.
Department of the Navy (Navy) occupation.

2.1.1 Native Americans

When Euro-American explorers reached the coastlines of North America, they found
native maritime societies fringing on the continent. During the last century, archaeolog-
ical thinking generally consigned these coastal groups to the last stages of cultural devel-
opment in prehistoric North America. Researchers theorized that distinct maritime
cultural adaptations, including seafaring and primary dependence on marine foods, took
shape only after Ice Age big-game hunters of the continental interior were able to retool
their cultural ways for life on the oceans. However, new archaeological investigations
within the Channel Islands, including SCI, are fracturing the traditional foundation of
maritime cultural origins and the peopling of the new world (Raab et al. 2009).

Evidence of early maritime adaptations has led to renewed interest in the possibility sug-
gested by Fladmark (1979) that a migration route along the Pacific Coast may have played
a substantial role in the initial peopling of North America as full glacial conditions amelio-
rated at the end of the Pleistocene (Raab and Yaksko 2001; Erlandson 2002; Byrd and
Raab 2007; Erlandson et al. 2007). Alternatively, early coastal populations may have been
derived from earlier immigrant groups that had followed an inland corridor (Moratto 1984).

Military Use and Natural Resources Management 2-1



Final June 2013 Integrated Natural Resources Management Plan

Native American settlement of the southern California coastal region began in the termi-
nal Pleistocene or earliest Holocene, and established a coastal subsistence economy that
included abalone, mussels, mollusks, sea urchins, fish, sea otters, sea lions, harbor
seals, and cetaceans (dolphins or whales). Approximately 2,600 years ago, fish and
marine mammals became more important, perhaps due to over-harvesting of abalone in
response to human population increases (Schoenherr et al. 1999). Tools and clothing
were also fashioned from marine organisms, especially abalone shells (Noah 1987).

The island inhabitants sailed on the ocean in unique boats made of redwood planks
lashed together with sinew and waterproofed with natural asphaltum, and that could
carry 20 men (Hume 1959). Kelp forest, shallow rocky reef, and deep rocky reef nearshore
habitats of SCI provided a major fishery for the island inhabitants. Initially, shore-based
fishing accounted for most of the fish species present. Then, there was an expansion into
different nearshore marine habitats that corresponded to the appearance of the single-
piece shell fishhook and the exploitation of deeper water environments for rockfish
(Sebastes sp.). Fossil records for SCI indicate that inhabitants specialized in fishing for
California sheephead (Semicossyphus pulcher) (Salls 2000). The presence of white sea
bass (Atractoscion nobilis), ocean whitefish (Caulolatilus princeps), leopard shark (Triakis
semifasciata), and barracuda (Sphyraena barracuda) indicates considerable fishing off
the north end of SCI, where numerous schools of most species were observed. Eventually
marine resources declined in availability through constant exploitation (Salls 2000).

Some terrestrial resources were also exploited. Acorns of the island oak (Quercus tomen-
tella) and fruit from the Catalina Island cherry (Prunus ilicifolia subsp. lyonii), big berry
toyon (Heteromeles arbutifolia subsp. macrocarpa), laurel sumac (Malosma laurina), elder-
berry (Sambucus spp.), California boxthorn (Lycium brevipes var. brevipes), and cactus
(Family Cactaceae) were used. A few land animals were also taken, including land snails,
sea birds, and lizards. Grasses, including needlegrass (Stipa pulchra), were used for con-
structing huts and baskets, and grain was ground with rock mortars. SCI Native American
inhabitants traded with people of the other islands and the mainland (Noah 1987). Fresh
water was probably the most limiting resource, and Native Americans likely relied on peren-
nial tenajas (Noah 1987). The density of humans that the island supported at any one time
is difficult to estimate, but was probably less than 100 people (A. Yatsko, pers. com. 2002).

It is generally accepted that the last aboriginal people to inhabit SCI were the Island Gabri-
elino (Johnson 1988; Walker et al. 1993). The ethnohistoric record also suggests patterns of
economic and social interactions among the region’s protohistoric and Mission period pop-
ulations. The decline of the Native American population on SCI is thought to have occurred
in the late 18th or early 19th centuries. A date for final abandonment is not known, but
archaeological material suggests it may have occurred by the early to mid-19th century.

2.1.2 Spanish and Mexican Periods

The Spanish first arrived at SCl in 1769 when the first missions were established on the
mainland in San Diego. Juan Perez, a captain of a Spanish Manila galleon, led the initial
historic land exploration of SCI (Bruce 1994). Previous explorers, while noting the island
and its inhabitants, had not landed.

During the Spanish (1769-1822) and later Mexican (1822-1848) occupation of California
and its islands, use and exploration of SCI was sporadic. During these early periods, the
island was largely a base for otter hunting and smuggling. Chinese ports were the pri-
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mary destination for otter furs. After 1803, the slaughter of these animals became sys-
tematic, mostly as the result of the Russian importation of Aleut hunters. Russian fur
traders focused their efforts on the island to avoid conflicts with the Spanish, who were
mostly concerned with the mainland.

In 1846, near the end of the Mexican period, SCI was given as a land grant. However, the
grant was never fully legally recognized (Bruce 1994). Signed in 1848, after the Mexican-
American War, the Treaty of Guadalupe-Hildalgo gave California and its islands to the
United States. The U.S. Department of Commerce administered SCI and leased it out for
sheep ranching throughout the late 19th and early 20th centuries (Daily 1987). Prior to
this official leasing, small numbers of sheep appeared on the island as early as 1862.

2.1.3 Early Marine Resource Use (1850s)

The Channel Islands were also an occasional stopping point for Chinese laborers return-
ing to China, entering illegally into the United States. During their time on the island, the
Chinese were employed to procure abalone. Abalone was considered a delicacy in China
and the Chinese started exploiting the resources in America in the early 1850s. Abalone
fishing by the Chinese was restricted by the Exclusion Act of 1892 (Bruce 1994), which
increased previously intermittent smuggling of such from SCI.

2.1.4 Ranching (1850-1934)

When considering historical archaeological resources from the ranching period on SCI, it
is necessary to examine them from the perspective of 19th and early 20th century indus-
trial capitalism. The ranching landscape on SCI evolved in distinct phases as capital was
imported and ultimately removed from production of the land. Historical archaeological
resources recorded on SCI have provided insight into the transition from early specula-
tion to industrial capitalism through the lens of an isolated maritime operation. Similar
to the industry’s counterparts on the mainland, it is necessary to consider the data at
both the site specific level and as components of an island-wide feature system.

The speculative phase on SCI is represented by squatting and a documented history of
competition for island resources. Although it is likely that little remains from this period
due to ephemeral investment, future archaeological studies may uncover earlier rem-
nants of this phase in the landscape (Storey 2002). Bruce (1994) notes an 1896 article in
the San Diego Union that stated sheep grazing had been in operation on SCI since 1866.
In that year a trio of ranchers, Macy, Goodwin, and Crawford, began to use the island as
pasture for some 8,000 to 10,000 sheep. Another early sheep rancher, Tom Gallagher,
was reported living on the island in 1868. He operated out of the area known as Middle
Ranch and had as many as 20,000 sheep (Bruce 1994). During several years in the late
19th century, leasing rights to the island were under dispute.

The industrialized period on SCI is defined by the San Clemente Wool Company and the
San Clemente Sheep Company from 1901-1935. As per lease agreements, tenant compa-
nies were required to incorporate annual improvements throughout the landscape that
totaled a defined dollar amount. These improvements, years of drought, and a scabies epi-
demic resulted in a substantial complex that included at least three large concrete water
tanks, small earth berm reservoirs, roads, a wharf at Wilson Cove, the main ranching com-
plex known as Middle Ranch, fences, corral, pens, a barn, water tanks, troughs, and con-
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crete and cobble dams (Storey 2002). The company’s operations brought the year-round
residence to about six or seven men, with the number swelling to 65 for the six-week period
when sheep were sheared. Goats were also present on the island, although rarely herded.
The historic presence of sheep and goats heavily impacted the island’s vegetation.

The period of de-industrialization occurred with the transition to Navy ownership in 1934.
Although the ranching infrastructure was not relocated from the island, the notion of
investment of capital, labor, and technology were invested into events other than produc-
tion of the land. However, many goats, which had been used to herd the sheep and provide
food for the ranchers, were abandoned and eventually caused much disturbance on the
island. The goats were originally used for herding because of a California law which prohib-
ited the use of dogs for herding sheep (Andrew 1998). Goats were sometimes hunted for
sport by visitors in the early 1900s (Holder 1910). Because of their negative impact on the
island's ecosystem, goats were eventually removed by the Navy in the early 1990s.

2.1.5 Early Military Use (1934-1984)

Early on, SCI was found to be ideally suited for Naval missions because: 1) its remoteness
permits classified projects to be developed with adequate security; 2) its clear water, variety
of depths, and bottom conditions around the island are perfect for testing sonar equip-
ment, new weapons, and safety devices; and 3) there is adequate land area for separation
of test ranges for different types of use (Naval Undersea Center San Diego 1974). Soon after
SCI came under Navy control in 1960, many new facilities were developed, especially in
Wilson Cove. Throughout the next four decades, the number of personnel on SCI would
fluctuate, but the importance of the island for training exercises and the development of
new weapons systems would gradually increase (Table 2-1).

2.2 Current Operations and Activities

The following information on the military uses of SCI land and water is derived from the
Southern California Range Complex (SOCAL) Environmental Impact Statement (EIS)
(Navy 2008). The Navy completed Section 7 (Endangered Species Act) consultation with
the U.S. Fish and Wildlife Service in 2008 on the training activities described in the
SOCAL EIS 2008 (U.S. Fish and Wildlife Service 2008).

2.2.1 Ranges and Air Space

Military activities at and surrounding SCI occur within the SOCAL Range Complex 1) on
the ocean surface, 2) under the ocean surface, 3) in the air, and 4) on land. For purposes
of scheduling and managing these activities and the ranges, the SOCAL Range Complex
is divided into multiple components.

2.2.1.1 SCI Offshore and Nearshore Operating Areas and Ranges

The SCI Offshore and Nearshore operating areas and ranges are illustrated in Map 2-1.
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Table 2-1. Chronological summary of early military use on San Clemente from 1934-1984
(Sturgeon 2000; Linder 2001).

Year Activity
1934 SCl transferred to the Navy on 07 November 1934 by an Executive Order of the President.

1935-1936 22 new facilities were constructed, including the pier, fire station, and administrative buildings. Naval gunfire and bombing was first per-
formed and a target range was developed on the west coast, south of West Cove, and at the sand dunes area.

1937 The first large-scale landing exercise was undertaken, which included about 4,700 Army and Marine personnel and numerous aircraft
and landing vehicles. The first permanent Marine Corps unit was also assigned to the island.

1942-1945 In response to the beginning of World War I1, the use of the island for bombing exercises, especially in Shore Bombardment Area, was
greatly accelerated. A small airfield with support facilities was constructed 4 miles (6 kilometers) south of Wilson Cove.

1949 The island was in caretaker status with only four maintenance personnel on site, although it was still used as a testing range.

1950-1951 The first underwater test ranges were developed. The Air Force established a radar station with about 225 personnel at Wilson Cove
and was temporarily responsible for maintenance of the island.

1958 The Polaris missile launch program, which included the construction of new housing facilities at Wilson Cove, began.

1959 Approximately 265 personnel (mostly Air Force) were stationed at SCI.

1950-1969 Numerous surface and sub-surface testing ranges were used along the west shore of the island.

1960s The underwater range was enlarged into the Southem California Offshore Range for underwater tests and anti-submarine training.
SEALAB and America's Man-in-the-Sea Program was based off the east coast. Deep submergence rescue vehicle prototypes were
hosted by SCI.

1960 The Air Force radar unit left SCI, leaving it completely in Navy hands.

1961 A new 9,300-foot (2,800-meter) airstrip with support facilities was completed at the north end of the island and the old World War 1l airstrip

was deactivated. An underwater tower, the Pop-up Variable Depth Launch Facility was completed 2.5 miles (4 kilometers) south of Wilson
Cove. The structure has a base 170 feet (52 meters) below the surface and is used for testing Polaris missiles. Administrative command
of the island was transferred to the Naval Ordnance Test Station China Lake.

1962 A permanent complex for Navy SEAL training was constructed at Northwest Harbor.

1963 The QH-50C Destroyer Anti-Submarine Helicopter was tested and deployed.

1965 Fleet Operational Readiness Accuracy Check Site became fully operational for testing shipboard sonar, radar, navigation, and elec-
tronic systems.

1967 Administrative duties were transferred to the Naval Undersea Center San Diego. The Deep Submergence Rescue Vehicle project was
implemented and Poseidon missile testing began at the Polaris Pop-Up Range.

1968 The Poseidon test program was completed.

1970s Test site developed for over-the-horizon radar that could detect environmental conditions and aircraft at thousands of miles. Bogle
antennas were operating from the northwest shore aimed at the Gulf of Alaska in Project Sea Echo.

1984 Flight testing and development of Tomahawk cruise missiles begins.

1985 Installation of the Southemn California Anti-Submarine Warfare Range, a 670-square nautical mile (360 square kilometer) area of three-

dimensional underwater tracking and communication capability. First exercise on the Undersea Warfare range pitted an SH-3 helicopter
against a Los Angeles class submarine.

1995 Naval Special Warfare Group ONE Maritime Operations training and support facility was commissioned.

1996 Electronic Warfare and Command and Control Warfare training was conducted from five island sites: Range Electronic Warfare Simu-
lator, Threat Avoidance Systems at “Little Rock” and “Tombstone”, VC-3 area, and Southern California Anti-Submarine Warfare Range.

1997 Installation of Kingfisher Range, a tethered underwater mine avoidance training area for Commander Naval Surface Forces.

1998 Construction of facilities and equipment for Fleet Area Control and Surveillance Air Route Surveillance Radar-4 complex at Mount
Thirst. Island was re-designated “San Clemente Island Range Complex.”

2009 Formal designation of 22 Naval Special Warfare Training Area and Ranges and six Special Warfare Training Areas (Navy 2008).
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Map 2-1. San Clemente Island offshore and nearshore operating areas and ranges.
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Warning Area 291

Warning Area 291 (W-291) encompasses 113,000 square nautical miles (nm?) (387,500
square kilometers [ka]) located off the southern California coastline, extending from the
ocean surface to 15 miles (24 kilometers [km]) above mean sea level (Navy 2008). W-291
supports training and research, development, test, and evaluation (RDT&E) conducted
by all aircraft in the Navy and Marine Corps inventories. Ordnance use is permitted.

Operational Area 3803

Operational Area 3803 is an area overlying and adjacent to the northern portion of SCI.
The vertical dimensions are from the sea floor to an indefinite altitude above sea level.
The altitude required is activity dependent.

San Clemente Island Underwater Range

The San Clemente Island Underwater Range (SCIUR) is a 5 by 5 nautical mile (nm) (9 by 9
km) area off the northeast shore of the island. Airspace above SCIUR is controlled from the
surface to an altitude of 5,000 feet (1,520 meters [m]). The underwater tracking range con-
tains six bottom-mounted three-dimensional hydrophones that can automatically track up
to 12 underwater objects (Navy 2005). The primary purpose is to provide high accuracy
three-dimensional tracking for surface and subsurface platforms.

Mine Training Range

The Mine Training Range (MTR) and two mining areas are in the SCI Range Complex. MTR-
1 is the Castle Rock Mining Range off the northwest coast of the island. MTR-2 is the Eel
Point Mining Range at the midpoint on the southwest side. In addition, mining training
takes place in the China Point area, off the southwestern-most part of island, and in the
Pyramid Cove, off the island's southeast tip. These ranges are used for training of aircrews
in offensive mine laying by delivery of inert mine shapes (no explosives) from aircraft.

Kingfisher Mine Countermeasures Range

The Kingfisher Mine Countermeasures Range is a 1 by 2 nm (2 by 4 km) area northwest
of Eel Point, and is approximately 1 nm (2 km) off shore (Navy 2005). There are more than
a dozen mine-like shapes moored to the ocean bottom by cables and come within 50 feet
(15 m) of the surface (Navy 2005). The Kingfisher Mine Countermeasures Range provides
training to surface warfare units in mine detection and avoidance.

Southern California Anti-Submarine Warfare Range

The Southern California Anti-Submarine Warfare Range (SOAR) is located to the west of
SCI. The underwater tracking range covers over 670 square miles (1,735 km2) and con-
sists of seven subareas (Navy 2005). The range has the capability of providing three-
dimensional underwater tracking of submarines, practice weapons, and targets with a
set of 84 acoustic sensors (hydrophones) located on the seafloor (Navy 2005). Communi-
cation with submarines is possible through use of an underwater telephone capability.

Southern California Anti-Submarine Warfare Range Variable Depth SONAR Area
The Variable Depth SONAR Area is used as an unscheduled and no-notice area for train-

ing with surface ships' sonar devices. The vertical dimensions are from the surface to a
maximum depth of 400 feet (122 m) (Navy 2005).
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Shallow Water Training Range

The planned Shallow Water Training Range (SWTR) would provide underwater instru-
mentation for two additional areas of the current SOAR: one 226.2 nm? (776.8 km2) area
to the west of the already instrumented (deep water) section in the area of Tanner Bank,
and one 129.7 nm? (445.4 km2) area between the deep water section and the southern
section of SCI in the Pyramid Cove area (Navy 2008). The SWTR is planned for installa-
tion after Fleet Forces Command SWTR is fully funded and installed. This SWTR is dis-
cussed in greater detail in Section 2.4 Future Land Use Patterns and Plans. Two Mine
Countermeasure ranges were installed at Pyramid Cove and Tanner Banks. Pyramid
Cove will be seeded on an as needed basis. The Tanner Banks minefield is located 55
miles (89 km) west of SCI, occurring outside the INRMP Area of Responsibility.

Laser Training Range

Laser Training Ranges 1 and 2 are offshore water ranges, northwest and southwest of
SCI, respectively. The Laser Training Ranges were established to conduct over-the-water
laser training and training in the use of the laser-guided Hellfire missile. Designated for
use from the surface to a ceiling of 5,000 feet (1,524 m), lasers are employed inside the
Laser Training Ranges against targets that are towed or remotely controlled (Navy 2005).

Fire Support Areas | and I

The Fire Support Areas are designated locations offshore of SCI for the maneuvering of
naval surface ships firing guns into Impact Areas located on SCI.

2.2.1.2 San Clemente Island Onshore Ranges

The SCI Range Complex supports the largest concentration of naval forces in the world. The
SCI Range Complex land, air, surface, and sub-surface ranges provide the U.S. Navy, U.S.
Marine Corps, U.S. Air Force, Naval Special Warfare (NSW), U.S. Army, U.S. Coast Guard,
Homeland Security, and allied Navies with space and facilities that are used for conducting
unit level, integrated, and sustainment readiness training. SCI provides instrumented
ranges, operating areas, and associated facilities to conduct and evaluate a wide range of
exercises within the scope of naval warfare. SCI also provides range areas and services to
RDT&E activities. Over 20 Navy and Marine Corps commands conduct training and testing
activities at SCI. Due to its unique capabilities, SCI supports multiple training activities
from every Navy Primary Mission Area and provides critical training resources for Expedi-
tionary Strike Group (ESG), Carrier Strike Group (CSG), and Marine Expeditionary Unit
(MEU) certification exercises. These SCI onshore ranges are depicted in Map 2-2.

Shore Bombardment Area

The Shore Bombardment Area (SHOBA) covers offshore, nearshore, and onshore areas of
SCI. The southern third of the island is the onshore portion of SHOBA with its offshore part
extending to the south and southeast (Navy 2005). The main training activities that occur
in SHOBA are naval gun firing, ship-to-shore small arms firing, air-to-ground gunnery,
rocket, and missile firing, aerial bombing, and limited ground maneuver with small arms
firing. A variety of munitions, both live and inert, are expended in SHOBA. NSW operations
also occur in this area. Areas onshore (where ordnance is expended) are designated Impact
Areas [ and II. Training Areas and Ranges (TARs) 20 through 22 are located within the
boundaries of SHOBA.
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Naval Special Warfare Training Areas 1-6

A Special Warfare Training Area (SWAT) is a specially designed and designated training
area for NSW training operations. These large areas encompass land, water, and associ-
ated airspace, and well as infrastructure required to support NSW training operations.
SWATSs support all levels of NSW training continuum: Basic Underwater Demoli-
tion/SEAL (BUD/S), SEAL Qualification Training, Professional Development/Schools,
Troop unit level training, and Squadron Interoperability Training. NSW Command users
have primacy in scheduling these areas (Navy 2008; U.S. Fish and Wildlife Service 2008).
The SWATSs provide scheduling, safety, and assured access to training areas that offer
the required air, land, and sea interoperable areas, as well as infrastructure, required to
support NSW training operations. Six near-shore SWATSs have been designated at SCI
(Navy 2005). Both basic and advanced NSW operations may be conducted within these
areas, as well as special operations training by MEUs and other special operations forces.
Specific details, scheduling procedures, and management assignments are provided in
Fleet Area Control and Surveillance (FACSFAC) San Diego Instruction 3550.1 series.

Naval Special Warfare Group ONE Training Areas and Ranges 1-22

A TAR is a geographically bounded area used for planning and scheduling purposes for
specific types of training operations and range activities. All TARs contain land area with
the exception of two (TAR 7 and 8), which are water drop zones. TARs support live fire
activities, including small arms, land demolitions, and underwater detonations. TARs
are generally small (1-800 acres [0.5-324 hectares (ha)]) and are designed to support
NSW training for “actions at the objective” (Navy 2005). TARs were developed from an
analysis conducted by Naval Special Warfare Group ONE in 1997-1998, in which the
command developed an urgent, compelling need for the expansion of quality tactical
training ranges and Over-the-Beach training at SCI.

Each TAR is designed to support a typical training exercise based on tactics and safety
requirements. These design requirements include items such as live-fire elements, dem-
olitions, firing lines and positions, maneuver areas, firing lanes, test pads, detonation
pads, Surface Danger Zones, and restricted access and exclusionary areas. TARs have
minimal facilities, to preserve their realism as tactical targets. Each TAR is intended for
live-fire and designed with appropriate Surface Danger Zones, but the TAR area does not
include the Surface Danger Zone (Navy 2005). There are 22 TARs, described in Table 2-2.

Assault Vehicle Maneuver Corridor
The Assault Vehicle Maneuver Corridor (AVMC) is the overall term for three linked areas

on the island, including the Assault Vehicle Maneuver Areas and Assault Vehicle Maneu-
ver Road (AVMR).

The AVMC is depicted in Map 2-3. The Assault Vehicle Maneuver Area accounts for areas of
authorized off-road vehicle use, including: a) the heavily disturbed area immediately south of
the Naval Auxiliary Landing Field (NALF) airfield; b) areas west of San Clemente Ridge Road
between the NALF airfield and West Cove, associated with the derelict WWII rifle range and
contiguous terrain to the north; c) Self Help between San Clemente Ridge Road and TAR 12;
and d) the area south of the island dump and encompassing VC-3 as generally contained
within San Clemente Ridge Road to the west and Reservoir Road to the east. Areas in provi-
sional planning for use as additional 1st Marine Expeditionary Force-requested Artillery Fir-
ing Points (AFPs) would concurrently be cleared for heavy artillery vehicle off-road use and
would be expected to tacitly become part of the overall Assault Vehicle Maneuver Areas.
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Table 2-2. San Clemente Island onshore Naval Special Warfare training areas and ranges (Navy 2008).

Name Description
TAR 1: Demolition Range  This 1.8-acre (0.7-ha) site includes a state-of-the-art demolition area with Over-the-Beach capabilities. This TAR
Northeast Point includes a safety bunker near the beach and a designated demolition area. No live-fire of small arms is used in TAR

1. All explosives would be non-shrapnel-producing up to 100 pounds (Ibs) (45 kilograms [kg]) net explosive weight
(NEW). Flares, illumination rounds, and pyrotechnics would also be used.

TAR 2: Graduation Beach ~ TAR 2 provides a state-of-the-art underwater and land demolition area with across the beach capabilities. This 13.8-

Underwater Demolition acre (5.6-ha) area s currently in use as a land demolition and an underwater demolition range and has been for over

Range 20 years. The site currently includes 10 feet x 20 feet (3 m x 6 m) temporary structures on existing slabs, and mock
mobile missile launch platforms and vehicles. The following site improvements will be made for safety and environ-
mental purposes: erosion control on the access road and in the demolition area, adding a telephone communica-
tions line, developing a demolition staging area, and making a demolition preparation area. Live fire use includes
blank fire, small arms, simunitions (blanks), short range training rounds, and crew-served weapons. All types of
underwater demolitions up to 500 Ibs (227 kg) NEW and land demolitions up to 100 Ibs (45 kg) NEW.

TAR 3: BUD/S Underwater ~ TAR 3is an underwater demolition range with across the beach capabilities. Blank fire for small arms and crew-
Demolition Range served weapons. Up to NEW of non-fragmentation producing land demolitions. All types of underwater demolitions
up to 500 Ibs (227 kg) NEW. TAR 3 is 4.1 acres (1.7 ha) in size.

TAR 4: Whale Point/ Castle Previously used as a demolition range and situated within the old antenna array, TAR 4 constitutes an area of 27.1

Rock acres (11 ha) on the northern tip of SCI. Live-fire and demolition tactical training is used here. A wide range of explo-
sives are also used in this area, including those up to a maximum of 300 Ibs (136 kg) NEW, blanks, smoke and gre-
nade simulators, flares and pyrotechnics, and small arms fire up to .50 caliber (cal). Contains Special Operations
Urban Complex.

TAR 5: West Cove Amphibi- This area is adjacent to the Southern California Offshore Range Cable Termination Facility. The beach is used for

ous Assault Training Area  insertion/extraction and routine amphibious landings and assaults. Potential uses include: nearshore reconnais-
sance, shallow water mine countermeasure range, and insertion/extraction en route to other TARs on SCI. The size
of TAR 5 is 2.1 acres (0.8 ha). Only blanks are permitted on TAR 5; no live fire or demolitions.

TAR 6: White House Training This site is on a bluff overlooking Wilson Cove. It contains a concrete pad with a 10 feet x 20 feet (3 m x 6 m) tempo-

Area rary structure and mock mobile missile launch platforms and vehicles. It has road access. The size of TAR 6is 3.3
acres (1.3 ha). This TAR is used as a controlled target area and communications base station. No live fire or demo-
litions. Blanks, simunitions, and pyrotechnics only.

TAR 7: Saint Offshore Para- This DZ is in the offshore waters opposite Wilson Cove on the leeward side of SCI. The purpose is to provide a DZ
chute Drop Zone (DZ) in offshore area for the parachute insertion of SEAL platoons and equipment. The transit to the beach is less than 3
nm (6 km). No live fire or demolitions.

TAR 8: Westside Nearshore This DZ is located on the west side of SCI in the nearshore area. It is used for day and night insertions including

Parachute Drop Zone parachute drops. No live fire or demolitions.
TAR 9: Photo Lab Training  TAR 9 is for training use only. Four buildings currently exist and are adequate to provide realistic simulated targets.
Area Some of these buildings are periodically in use by non-NSW units. The size of TAR 9is 26.3 acres (10.6 ha). No live-

fire outside; blanks and live-fire are allowed in close quarter combat facility with portable bullet traps. Small arms up
to 5.56 millimeter (mm). Breaching charges (< 1 Ib [0.5 kg] NEW) in designated areas.

TAR 10: Demolition Range  TAR 10 provides a land-based location for safe, operationally realistic live-fire and high explosive demolition training

West en route from a landing area, on patrol to other land-based TAR objectives with a minimum of environmental con-
straints. The site must support live-fire training for Immediate Action Drills with a minimum of 180 degrees of live-fire,
optimum 360 degrees. TAR 10 has a secondary mission of supporting Over-the-Beach operations. TAR 10 has an
area of approximately 54.9 acres (22.2 ha) and contains 10 feet x 20 feet (3 m x 6 m) temporary structures on exist-
ing slabs, and mock mobile missile launch platforms and vehicles.

TAR 11: Surveillance Training This 8.8 acres (3.5 ha) site is used as an objective, a target area for insertion, reconnaissance, and attack. No live-

Area fire or demolitions are allowed. Smoke, flares, pyrotechnics, and all types of blanks are authorized.
TAR 12: Radar Site Training  This smalltarget area highis located on the bluff overlooking NOTS Pier, on the site of an abandoned RDT&E radar facility.
Area TAR 12 provides an objective close to the shore in close proximity to RDT&E facilities to simulate a realistic adversary tar-

get. The size of TAR 12 is 5.1 acres (2 ha). No demolitions, flares, or pyrotechnics. Smoke and blanks only.

TAR 13: Randall Radar Site  This site is on the Eastern Escarpment. The area contains an abandoned bunker with attendant facilities. The bun-

Training Area ker was previously used for weapons system development. The size of TAR 13is 17.1 acres (7 ha). TAR 13 provides
a bunker area to conduct tactical land demolitions training and Close Quarters Combat training. No external firing of
live weapons. Small arms to include 5.56mm, 7.62mm, and .45 cal with bullet traps. Land demolitions under 5 Ibs

(2.3kg) NEW.
TAR 14: VC-3 Onshore Para- The DZ, named Twinky, is off the north end of the VC-3 northwest/southeast abandoned runway. Its use coincides
chute DZ Twinky with the use of VC-3, which includes parachute drops, patrolling, and related tactical operations. TAR 14 activities

include land-based parachute drops, static line, and free-fall, both day and night. All types of weapons up to 7.62mm
fired in an easterly direction are allowed. Also, land demolitions up to 100 Ibs (45 kg) NEW. Flares, illumination, and
pyrotechnics are used here.

TAR 15: VC-3 Airfield TAR 15 is an abandoned airfield, now used for SEAL platoon land raids, airfield attack training, and a Center of

Training Area Excellence for unmanned aerial vehicle training and testing. The size of TAR 15 is 770.8 acres (312 ha). All types of
weapons up to 7.62mm fired in an easterly direction are allowed. Also, land demolitions up to 45 kg (100 Ibs) NEW,
Flares, illumination, and pyrotechnics are used here.
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Table 2-2. San Clemente Island onshore Naval Special Warfare training areas and ranges (Navy 2008).

Name Description

TAR 16: South VC-3 TAR 16 is currently used for testing Joint Standoff Weapons and Tomahawk Missiles and can be used by special ops
forces as a parachute DZ and tactical air assault area. At the target, special operations forces would place explosive
charges, demolish the target, and extract from the area via beach, airlift, or existing roads. TAR 16 is 54.2 acres (22
ha). Small arms including 5.56mm and 7.62mm rifles, machine guns, and .50 cal sniper and crew served weapons
mounted on vehicles. Flares, pyrotechnics, and tracers. Demolitions up to 1,000 Ibs (454 kg) NEW.

TAR 17: Eel Point Tactical ~ TAR 17 provides a shore-based location for safe, operationally realistic live-fire and high explosive demolition train-

Training Range ing for actions at the objective and support amphibious landings, Over-the-Beach operations and patrol to other
land-based TARs. Existing facilities within the area include a gate and a target building. All types of explosives (25
Ibs [11 kg] maximum), 5.56mm and 7.62mm rifles and machine guns, .50 cal sniper/standoff, flares and pyrotech-
nics are used and all explosives are non-shrapnel-producing explosives.

TAR 18: Close Quarter Battle TAR 18 provides a set of movable target buildings that realistically simulate a terrorist camp (hostage location) for

Training Complex SEAL training. The proposed design would support four different types of Close Quarters Combat scenarios at one
time. TAR 18is a 0.6-acre (0.2-ha) site. 5.56mm, 9mm, and small demolition charges under 5 Ibs (2.3 kg) NEW. All
weapons firing is inside non-ballistic walls with berms surrounding the complex.

TAR 19: Simulated Prisoner TAR 19 provides a site that realistically simulates a Prisoner of War holding camp (hostage location) in the immedi-

of War Camp and Surface-to- ate vicinity of a Surface-to-Air Missile site for SEAL training. The size of TAR 19is 2.4 acres (1 ha). No live-fire. Blank

Air Missile Site 5.56mm, 7.62mm, 9mm, simunitions, smoke grenades, booby traps, and small demolition charges under 1 Ib (0.5
kg) NEW. Only blanks are used here.

TAR 20: Pyramid Cove This site is located in SHOBA and has been used extensively over the past decade for NSW training. TAR 20 pro-

Training Area vides a tactical firing area close to the shoreline for water and land use. Live-fire and inert training munitions; small
arms, .50 cal rifle, .50 cal machine gun on boats, 40mm, 25mm, 60mm, 81mm, 105mm, 127mm (5-inch naval gun-
fire mounted on destroyer), 155mm, AT-4, and MK-19; land demolitions 100 Ibs (45 kg) NEW onshore; no underwa-
ter demolitions. Firing in 360 degrees. Flares, illumination, tracers and pyrotechnics.

TAR 21: Horse Beach Cove TAR 21isa 88.1-acre (36.7-ha) site that provides an area close to the shoreline for day and night raids, insertion and

Training Area extraction in close proximity to a Close Quarters Combat target. Live-fire and inert training munitions; small arms,
9mm, 5.56, 7.62, .50 cal, and training practice (not dud producing) 40mm; land demolitions up to 100 Ibs (45 kg)
NEW and underwater demolitions up to 20 Ibs (9 kg) NEW. Flares, illumination, tracers, and pyrotechnics. Weapons
firing in 360 degrees.

TAR 22: China Cove Training TAR 22 provides a 289-acre (117-ha) area close to the shoreline for day and night raids and stand-off weapons

Area employment in Impact Area 1. Live-fire and inert training munitions; small arms, .50 cal, 30mm, 40mm, AT-4,
105mm, 127mm (naval gunfire), 155mm, Stinger Missile, and Light Anti-tank Weapon; land demolitions up to 500 Ib
(225 kg) NEW onshore in an extension of Impact Area IIA (designated for heavy ordnance use) to the shoreline; no
underwater demolitions. Also, flares, illumination, tracers and pyrotechnics.

The AVMR is a dirt road that runs from West Cove to Pyramid Cove. The improved AVMR
extends from West Cove to the SHOBA gate.

The road runs inside SHOBA from the gate past Observation Post 1 to the cul-de-sac near
Pyramid Head. The newest AVMR extension refers to the newly constructed segment
between VC-3 and SHOBA Gate. This new route was reviewed through the National Envi-
ronmental Policy Act process under an Environmental Assessment.

Infantry Operations Area

The Infantry Operations Area, generally located on both sides of the AVMC, is a section of
the upland plateau designated as available for foot traffic by military units. The Infantry
Operations Area is illustrated in Map 2-3. No vehicles are authorized. Specifically, this
area is for use by Marine Corps platoons and companies during the proposed Battalion
Landing and other Marine Corps amphibious operations. The quantitative requirement
supporting the size of the Infantry Operations Area is the Marine Corps Range Required
Capabilities Document. This requirement cannot be met on SCI, but it is large enough to
allow company maneuver and attack, and meets the objective of the 1st Marine Expedi-
tionary Force message.
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Artillery Firing Points and Artillery Maneuvering Points

An AFP is a location from which towed Howitzers such as the M777 (Lightweight 155mm
Howitzer) or Expeditionary Fire Support System (120mm towed mortar) are positioned
and used in live-fire employment of munitions. Howitzers are towed with seven-ton
trucks and the Expeditionary Fire Support System is towed with the Internally Trans-
portable Vehicle along primary roads, often in convoy with munitions vehicles and High-
Mobility Multi-Purpose Wheeled Vehicles. Artillery Maneuvering Points are similar to
AFPs; however, no live-fire employment of the weapon is conducted. The location of the
Artillery Maneuvering Points and the AFPs are illustrated in Map 2-3.

Old Airfield

The Old Airfield (VC-3), located within TAR 15, is approximately 6 nm (11 km) from the
northern end of the island. Access to the area is afforded by Ridge Road for ground vehi-
cles (Navy 2005). Virtually all types of military trainings ashore have occurred on VC-3. It
is ideally suited for company-sized units. It is used for air assault training for insertion of
troops by helicopter and for use by NSW as an Unmanned Aerial Vehicle Center of Excel-
lence. The presence of a number of buildings allows for training forces in a semi-urban
environment. Combat Search and Rescue and airlift extraction of forces are also con-
ducted on a routine basis at the Old Airfield.

Missile Impact Range

The Missile Impact Range (MIR) is in the north central portion of the island, just south of
VC-3. It is situated at the ridge crest of the island's central plateau. The MIR is 3,200 by
1,000 feet (975 by 305 m) at an elevation of approximately 1,000 feet (305 m) above sea
level (Navy 2005). The MIR is equipped by Space and Naval Warfare Systems Center
(SPAWAR) with multiple camera stations for recording the flight, impacts, and detona-
tions of weapons. There are fixed targets on the ground within the range boundary that
consist of both simulated structures and actual aircraft in bermed revetments. Typical
weapons tested on the MIR include the Joint Standoff Weapon and the Tomahawk Cruise
Missile. The Navy published an Environmental Assessment for the testing of the Joint
Standoff Weapons system on SCI at the MIR (April 1996). The Finding of No Significant
Impact was published in June 1996.

2.2.2 Facilities

2.2.2.1 Naval Auxiliary Landing Field Facilities

The NALF is located at the northern end of the island. It has a single runway oriented
northeast and southwest. There is a single parallel taxiway south of the runway with a
midfield parking area for aircraft adjacent to the control tower. The runway is 9,300 feet
(2,835 m) long and 200 feet (61 m) wide; it is equipped with two bi-directional aircraft
arresting gear, 2,000 feet (610 m) from the approach ends of the runway. The users of the
airfield include the Navy and Marine Corps, other military branches, contract air carri-
ers, and a few non-military federal aviation aircraft (Navy 2005). Airfield operations are
supported by surveillance radar.
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NALF is the host organization for all SCI activities. It is the responsibility of NALF to
maintain and repair the installation infrastructure. The facilities used by NALF are in
support of the airfield, waterfront operations, military and civilian support personnel
berthing, general messing, and administrative /supply buildings.

Currently, there are more than 350 buildings and structures on SCI (Navy 2002), the
majority of which are more than 60 years old and reflect that age in habitability, main-
tainability, and functionality. However, many of the berthing structures are less than ten
years old, and the mess hall is less than seven years old.

NALF is also responsible for the explosives storage or bunker area down-island and all
ready service lockers for munitions storage at several remote sites. At most times there
are approximately 350 personnel housed on the island, including Navy personnel, civil
service employees, and civilian contractors (Navy 2002) but this can exceed 1,000 for
short periods. Twenty-three berthing buildings accommodate all NALF personnel. Major
facility locations are identified in Map 2-4.

2.2.2.2 Fleet Area Control and Surveillance/Southern California
Offshore Range Facilities

The main FACSFAC facilities are located down-island at Mount Thirst and Mount Vista.
Mount Thirst is the location of the southern California area air control and surveillance
radar. This facility is comprised of five structures housing the radar antenna, electronics
equipment, and utilities support equipment.

Mount Vista Communications, located just south of Mount Thirst, is comprised of five
structures that house the FACSFAC Point Loma—San Clemente Island microwave link. A
surface search radar, SPS-10, is also located here.

The majority of SCI range related facilities are occupied by the Southern California Off-
shore Range (SCORE). Range facility site locations extend from the Cable Termination
Shelter site in West Cove at the north end of the island to Observation Post 1, located in
SHOBA at the south end. There are 20 range operations/equipment sites that comprise
the SCORE facilities on the island. At these sites there are a total of 22 permanent build-
ings and 18 operational/equipment support shelters.

Personnel assigned to the FACSFAC facilities use two separate berthing facilities at Wil-
son Cove. Several sites are operated remotely from the SCORE Range Operations Center,
located at Naval Air Station North Island Naval Base Coronado. Microwave links are pres-
ently used for this purpose. Future planning includes complete control of all Under Sea
Warfare and Electronic Warfare systems from the Range Operations Center via fiber-
optic communications. The majority of SCORE's contract personnel are housed in the
SCI trailer complex in the Wilson Cove area.

2.2.2.3 Basic Underwater Demolition/SEAL Complex

The BUD/S Complex is located at Northwest Harbor at the extreme north end of SCI. It is
comprised of 36 buildings accommodating 53,246 square feet (4,497 square meters) of

berthing, messing facilities, classrooms, and training range support structures. Berthing
facilities can accommodate 64 students and 48 staff personnel. This facility was rebuilt
in 1990. The BUD/S Complex also has a vehicle support structure in Wilson Cove.
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2.2.2.4 Maritime Operations Complex

The Maritime Operations Complex is comprised of three NSW buildings at Northwest
Harbor that provide 26,130 square feet (2,429 square meters) of training rooms, person-
nel accommodations, and vehicle and boat support. Berthing facilities can accommodate
60 personnel. Commander, Naval Surface Warfare Center is developing a SCI Master
Plan addressing facility modernization of BUD /S and maritime operations. The new facil-
ities include expanded berthing capability, administrative office space, dive lockers,
classrooms, armory, road improvements, medical facility, and waterside Naval Special
Warfare Group-4 infrastructure.

2.2.2.5 Space and Naval Warfare Systems Center Pacific

SPAWAR Pacific presently has 33 buildings assigned. However, 20 of these are simple
camera/tracking pad sites. Day-to-day staffing levels for SPAWAR Pacific are approxi-
mately five personnel; however, during a major test this level increases to approximately
40-50 persons. Berthing for SPAWAR Pacific personnel is in a six-trailer complex in Wil-
son Cove. Future facility construction plans are to build a berthing complex for approxi-
mately 60 persons in the same location as a replacement for the trailers. Planning for
future Unmanned Aerial Vehicle test and evaluation support calls for major construction
in the Old Airfield complex area. Two hangars and two office facilities are also planned for
this site (P. McKay, pers. com. 2012).

2.2.2.6 Public Works Center Facilities

The Public Works Center is assigned 29 structures on the island, which include mainte-
nance, warehousing, power plant, and other utility facilities. The majority of structures
are located in Wilson Cove. The Public Works Center is responsible for the operation and
maintenance of all island utilities and motor pool vehicles. In addition, Public Works is
responsible for delivering fuel and potable water to all outlying sites south of the Photo
Lab complex. There are currently 44 Public Works Center personnel. All personnel, with
the exception of four supervisors, are billeted in one berthing facility.

2.2.2.7 Naval Undersea Warfare Center

The Naval Undersea Warfare Center (NUWC) provides test and evaluation support for
forces afloat by operating underwater test ranges. The main support facility, Range Con-
trol, is located on the waterfront in Wilson Cove.

2.2.2.8 Transient Activity Facilities

Transient personnel are those present for temporary purposes, such as aviation detach-
ments, military construction units, and combat operations training detachments, among
others. Certain berthing facilities are specifically assigned to accommodate transient
personnel. Transient personnel numbers frequently exceed 150 people.
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2.2.3 Transportation, Circulation and Utilities

2.2.3.1 Transportation and Circulation

The main circulation artery of SCI is Ridge Road (Map 2-5), which extends from NALF

south for approximately 20 miles (32 km). Other secondary roads to sites along Ridge

Road are generally unpaved or partially paved. Conditions of SCI circulation roads are
poor, are generally non-maintainable, and lack pavement.

2.2.3.2 Utilities

Power Plant. The power plant at Wilson Cove is comprised of 2-500 kilowatts (kW), 1-
1,200 kW, and 1-750 kW diesel generators with a total capacity of 2,950 kW per hour.
This plant is presently loaded to a nominal capacity average of 35%. The plant is operated
and maintained 24 hours each day, seven days per week. A Strategic Environmental
Research and Development Program wind farm constructed in 1997-1998 augments the
existing power system, providing approximately 20% of the island's power, or approxi-
mately 150 kW per month. The monthly load is about one megawatt.

Power Distribution. The system consists of approximately 925 poles, spanning a distance of
45 miles (72 km). Several sites on the island were connected to the power grid in 1997,
which significantly increased the efficiency of power production.

Sewage. Sewage generated at SCI is treated in individual septic systems or at the waste-
water treatment plant, located approximately 1,500 feet (457 m) east of Wilson Cove, to
secondary levels before being discharged into the ocean water nearby (under National
Pollutant Discharge Elimination System Permit #CA 0110175 CI 6432, 31 July 2000).

The treatment plant is a dual unit, extended aeration system, presently at state-licensed
capacity of 25,000 gallons (gal) /day (94,635 liters [L]/day). The facility is capable of 60,000
gal/day (22,227,125 L/day) but is restricted by the state to its present processing level.
The plant is operated by Navy Public Works. Monthly monitoring reports are sent to the Los
Angeles Regional Water Quality Control Board. There are approximately 25 active septic
tank/leach field systems at SCI, located at the northern portion of the island. The septic
systems are maintained by Navy Public Works and serviced through a Navy contract that
performs preventive maintenance, pump out, and transportation of waste by pumper
truck and barge for proper disposal at a San Diego Metropolitan Waste pump station.

Potable Water. There is no on-island source of water. Approximately 245,200 gal (931,700
L) of drinking water are barged to SCI weekly at a cost of approximately $50,000 a week or
about $2.6 million a year. Potable water is initially supplied and tested by the Sweetwater
Authority, prior to loading on the barge at Naval Base San Diego. Once test results indi-
cate that the water meets all standards, it is transported to the island and pumped
ashore into distribution tanks. The Navy performs downstream testing (lead /copper, tri-
halomethanes, and chlorine) to comply with drinking water regulations and tracks deg-
radation in water quality related to long-term storage. The present capacity of the system
is 2.3 million gal (8.7 million L).
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Map 2-5. Roads on San Clemente Island.
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Communications. Telephone service is provided to the island via microwave relay from San
Pedro, California. This Consolidated Area Telephone System is a fully digital integrated
network that interfaces with the 11 military bases within the system. The on-island net-
work of equipment requires continuous maintenance.

Landfill. The current landfill is approximately 20 acres (8 ha) in size, of which 15 acres (6 ha)
are designated to receive municipal solid waste (under Los Angeles Regional Water Quality
Control Board Order No. R4-2010-0045, File No. 84-035, Compliance File No. CI1 9585, 09
March 2010). Closure of the landfill is anticipated in 2032, at 991 tons-per-year rate of dis-
posal use. It is currently augmented by shipping trash to the mainland, via the weekly barge.
Approximately 127 tons of recycled materials are also shipped to the mainland annually.
Since 01 October 1997, no burning of trash has been allowed, due to air quality concerns.

2.2.4 Airfield and Operations

SCl is administered by the Commanding Officer of Naval Base Coronado, San Diego, Cal-
ifornia. As the host for all tenants and users of the island, Naval Base Coronado is
responsible for all facilities and day-to-day control and compatibility of land uses.

The airfield itself, NALF, provides fleet aviation training and support. It functions as a pri-
mary, secondary, and emergency divert airfield. It hosts a number of major tenants and
frequent users, including those listed in Table 2-3.

Table 2-3. Users of San Clemente Island and associated offshore ranges.
Tenants
m Special Boat Team TWELVE
m Naval Facilities Engineering Command
m Military Welfare and Recreation
m Naval Medical Clinic
m Natural Resources Office
m Federal Fire Department
Frequent Users

m Expeditionary Warfare Training Group Pacific
m Submarine Squadron 11
m Helicopter Combat Support Squadron 85
m Helicopter Advanced Readiness Program
m Airline transport contractor
m 3rd Marine Air Wing

Intermittent Users

m Fleet Area Control and Surveillance Facility

m Southern California Offshore Range

m Space and Naval Warfare Systems Center Pacific
m Naval Undersea Warfare Center

m Naval Special Warfare Center

m Naval Special Warfare Group ONE

m Naval Air Force Pacific

m Naval Surface Forces Pacific

m Submarine Forces Pacific

m 1st Marine Expeditionary Force

m THIRD Fleet

m Commander Strike Force Training Pacific

m Naval Air Warfare Center Weapons Division (Point Mugu)
m Explosive Ordnance Demolition Mobile Unit 3

m California, Arizona, and Nevada National Guard Units

m California Army National Guard

= Mobile Diving Salvage Units

m Naval Construction Force Units

m U.S. Air Force Units

m U.S. Army Rangers and Special Forces
= Marine Air Wings

m Immigration and Naturalization Service
m University Research Programs

m State and Federal Resource Agencies

m U.S. Coast Guard

2.2.4.1 Overview of SClI Range Complex Operations

Operations performed in the SCI Range Complex are of three types: qualification train-
ing, tactical training, and testing (RDT&E). Operations are described in detail in the
SOCAL EIS (2008). An operation is defined as:
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m A live-training exercise, RDT&E test, or field maneuver conducted for a specific stra-
tegic, operational, or tactical military mission or task; a military action; the basic
metric of range activity.

s Operations may occur singly, or multiple operations may be accomplished as part of
a Major Range Event. Operations consist of a combination of activities accomplished
together. Operations can be characterized by their number (Operations Tempo), type,
participants, footprint, and ordnance expended. An operation can include air, land,
sea, and undersea warfare training or testing and can be identified by Naval Tactical
Task. Participants can include a specific number and type of aircraft, ships, subma-
rines, amphibious, or other vehicles and personnel. Ordnance broadly encompasses
all weapons, missiles, shells, and expendables (chaff and flares).

» An individual operation occurs over a given geographic footprint for a scheduled
period of time, usually less than one day. For example, a SEAL Gunnery Exercise;
each Gunnery Exercise is discrete, relatively short-term, but it may be combined with
other operations in a major training event, like a Joint Task Force Exercise (JTFEX),
which lasts for several days or weeks.

s Similarly, a Major Range Event is defined as: a significant operational employment
during which training or testing is accomplished. An event is a Navy approved
employment schedule term that can have multiple training operations (sub-events),
each with its own mission, objective, and time period. Training may also occur during
periods of operational employment that are considered major training events such as
Composite Training Unit Exercise (COMPTUEX) and JTFEX (Commander Fleet
Forces Command Instruction 3501.3 Fleet Training Continuum, 28 May 2002).

Tactical training operations cover the entire spectrum of tactical training levels-unit-
level, integrated, and sustainment, which can be equated to basic, intermediate, and
advanced training. Every ship, submarine, and deployable aircraft squadron in the Navy
are part of this Fleet Readiness Training Plan. The Fleet Readiness Training Plan, also
referred to as the Fleet Response Plan is a modification of the previous operating cycle,
the Inter-Deployment Training Cycle. The Fleet Response Plan extends the interval
between maintenance periods to attain a substantially larger surge force.

The typical Fleet Response Plan timeline involves a progressive approach of successive
training phases that sequentially increases training elements with respect to complexity,
intensity, duration, and level of threat. The initial unit-level training phase begins shortly
after a unit returns from deployment, lasts one to six days, and involves individual repeti-
tive performance of fundamental procedures by a single unit (aircraft, surface ship, or sub-
marine). Upon completion of the unit-level training phase, a unit is certified as
emergency surge ready, or deployable if an urgent need exists.

After the unit-level training phase, the integrated phase combines the elements of unit
training into larger, coordinated engagements within a simulated, higher threat, environ-
ment. Integrated training differs from unit-level training in complexity, intensity, dura-
tion, and level of threat.

The training mission of Commander, U.S. Pacific Fleet is to provide fully-trained Navy
and Marine forces to the Combatant Commanders as dictated by the National Command
Authority. In furtherance of this mandate, the U.S. Navy's THIRD Fleet conducts
COMPTUEXs and JTFEXs. These exercises are large, deployment-level exercises, requir-
ing vast and varied land, sea, and undersea training environments necessary to exercise
the full range of capabilities required of deploying naval forces.
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CSGs and ESGs conduct COMPTUEX and JTFEX training events. CSGs are formed and
disestablished on an as needed basis, and one may be different from another. However,
they all are comprised of similar types of ships. The CSG could be employed in a variety of
roles, all of which would involve the gaining and maintenance of sea control. The ESG cen-
ters on the flexibility and readiness of a combined expeditionary unit and an Amphibious
Readiness Group. The total ESG provides operational freedom and expanded warfare
capabilities, not only by land with embarked Marines, but at sea as well.

COMPTUEX, which is the intermediate phase of the Fleet Readiness Training Plan,
involves CSG or ESG assets engaging in a free play battle scenario against an opposition
force. The exercise provides integrated and realistic training on in-theater operations,
and provides a means for Commander, THIRD Fleet to evaluate the CSG's/ESG's ability
to assess and respond to battle scenarios utilizing previous training skill sets.
COMPTUEXs are longer in duration than JTFEXSs.

JTFEX is an at-sea Naval Strike Group training exercise for CSGs and ESGs, part of which
includes joint operations training for Navy and Marine Corps forces. The JTFEX is a sea
control/power projection exercise for purposes of evaluating the readiness and testing the
interoperability and proficiency of naval forces in realistic scenarios ranging from Military
Operations Other-Than-War to armed conflict. JTFEX is the final phases of a Naval Strike
Group's mandatory pre-deployment training program. It is dedicated to preparing Strike
Groups and military forces for joint combat operations and to demonstrating the ability of
those forces to communicate and operate in simulated hostile environments. The JTFEX
is a scenario-driven, free play exercise, designed not only to evaluate the performance of
the Strike Group, but also its decision-making processes as a whole. JTFEXs are shorter
in duration than COMPTUEXs. Sustainment Phase (advanced training) of the Fleet Read-
iness Training Plan, includes realistic opposing force and electronic threat replication to
support training of integrated and joint forces to maintain Strike Group proficiency.

The role of the SCl is to provide a wide range of training opportunities to support the
naval mission areas of: Anti-Submarine Warfare (ASW), Anti-Surface Warfare (ASUW),
Mine Warfare, Strike Warfare, Surface Warfare, Anti-Air Warfare Training, NSW, and
Amphibious Warfare. The following discussion of SCI airfield and waterfront operations
is adapted from the SOCAL EIS 2008.

Offshore Training Operations

Training is focused on preparing for worldwide deployment. Naval forces deploy in specif-
ically organized units called Strike Groups. A Strike Group may be organized around one
or more aircraft carriers, together with several surface combatant ships and submarines,
collectively known as a CSG. A naval force known as a Surface Strike Group consists of
three or more surface combatant ships. A Surface Strike Group may also be organized
around a MEU embarked on amphibious ships accompanied by surface combatant ships
and submarines, known as an ESG. The Navy and Marine Corps deploy CSGs, ESGs,
and Surface Strike Groups on a continuous basis. The number and composition of Strike
Groups deployed, and the schedule of deployment, is based on the Combatant Com-
mander's worldwide requirements and commitments. Pre-deployment training is gov-
erned by the Fleet Readiness Training Plan. The Fleet Readiness Training Plan
establishes a training cycle that includes four phases: 1) maintenance; 2) unit level train-
ing; 3) integrated training (COMPTUEX and JTFEX); and 4) sustainment.
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The offshore ranges and operational areas include: Fleet Training Area Hot, Missile Ranges
1 East and 1 West, Northern Air Operating Area, Laser Training Range, SOCAL missile
range, Fire Support Areas, SOAR, the Variable Depth SONAR no notice area, and SHOBA
(previously discussed), which has an offshore component. In addition, closer to the shore
of SCI are the MTRs, Kingfisher Mine Countermeasures Range, SCIUR, Operational Area
3803, and danger zones, which extend from offshore to nearshore. For more information
on training areas, see the SOCAL EIS (2008).

Airspace W-291 is included in the offshore ranges. It is the special use airspace that over-
lays SCI. Warning Areas are designated airspace for military activities in international
airspace, located over the coastal waters of the United States and its territories. Although
military activities conducted in Warning Areas may be hazardous in nature, there are no
restrictions to flight for non-participating aircraft, since the airspace is over international
waters. W-291, which encompasses 388,075 km? (113,000 nm2), is the Navy's most
heavily scheduled and utilized training area. FACSFAC San Diego provides scheduling,
surveillance, and control of military aircraft operating in the area.

Anti-Submarine Warfare Training

ASW tracking exercises train aircraft, ship, and submarine crews in tactics, techniques,
and procedures for search, detection, localization, and tracking of submarines. ASW
involves helicopter and maritime patrol aircraft, ships, and submarines. These units
operate alone or in combination to locate, track, and neutralize submarines. Controlling
the undersea battlespace is a unique naval capability and a vital aspect of sea control.
Undersea battlespace dominance requires proficiency in ASW. Every deploying strike
group and individual surface combatant must possess this capability.

Various types of active and passive sonars are used by the Navy to determine water
depth, locate mines, and identify, track, and target submarines. Passive sonar listen for
sound waves by using underwater microphones, called hydrophones, which receive,
amplify, and process underwater sounds. No sound is introduced into the water when
using passive sonar. Passive sonar can indicate the presence, character, and movement
of submarines. However, passive sonar provides only a bearing (direction) to a sound-
emitting source; it does not provide an accurate range (distance) to the source. Active
sonar is needed to locate objects, due to its ability to provide both bearing and range to
the detected contact (as an enemy submarine).

The Navy's ASW training plan, including the use of active sonar in at-sea training scenar-
ios, includes multiple levels of training. Individual-level ASW training addresses basic
skills, including detection and classification of contacts; distinguishing discrete acoustic
signatures, including those of ships, submarines, and marine life; and identifying the
characteristics, functions, and effects of controlled jamming and evasion devices.

More advanced, integrated ASW training exercises, involving active sonar, are conducted
in coordinated, at-sea operations during multi-dimensional training events involving sub-
marines, ships, aircrafts, and helicopters. This training integrates the full anti-submarine
warfare continuum from detecting and tracking a submarine to attacking a target using
either exercise torpedoes or simulated weapons. Training includes detection and tracking
exercises against enemy submarine contacts; torpedo employment exercises against the
target; and exercising command and control tasks in a multi-dimensional battlespace.
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Anti-Surface Warfare Training

ASUW is a type of naval warfare in which aircraft, surface ships, and submarines employ
weapons, sensors, and operations against enemy surface ships or boats. Aircraft-to-sur-
face ASUW is conducted by long-range attacks, using air-launched cruise missiles, other
precision guided munitions, or aircraft cannons. ASUW is conducted by warships
employing torpedoes, naval guns, and surface-to-surface missiles. Submarines attack
surface ships using torpedoes or submarine-launched, anti-ship cruise missiles.

Training in ASUW includes surface-to-surface gunnery and missile exercises, air-to-sur-
face gunnery and missile exercises, and submarine missile or torpedo launch events.
Training generally involves expenditure of ordnance against a towed target. A sinking
exercise is a specialized training event providing an opportunity for ship, submarine, and
aircraft crews to use multiple weapons systems to deliver live ordnance on a deactivated
vessel that was deliberately sunk.

ASUW also encompasses maritime interdiction; that is, the interception of a suspect sur-
face ship by a Navy ship for the purpose of boarding-party inspection, or the seizure of
the suspect ship. Training in these tasks is conducted in Visit, Board, Search, and Sei-
zure exercises.

Offshore Research, Development, Test & Evaluation

SPAWAR Pacific conducts RDT&E, engineering, and Fleet support for command, control,
and communications systems and ocean surveillance. SPAWAR's tests on SCl include a
wide variety of ocean engineering, missile firings, torpedo testing, manned and
unmanned submersibles, unmanned aerial vehicles, electronic combat, and other Navy
weapons systems. Specific events include:

m Ship Tracking and Torpedo Tests

s Unmanned Underwater Vehicle Tests

»  Sonobuoy Quality Assurance/Quality Control Tests
m Ocean Engineering Tests

s Marine Mammal Mine Shape Location and Research
m Missile Flight Tests

The San Diego Division of the NUWC is a Naval Sea Systems Command organization sup-
porting the U.S. Pacific Fleet. NUWC operates and maintains the SCIUR. The NUWC con-
ducts tests, analysis, and evaluation of submarine Undersea Warfare (USW) exercises
and test programs. NUWC also provides engineering and technical support for USW pro-
grams and exercises; design cognizance of underwater weapons acoustic and tracking
ranges and associated range equipment; and proof testing and evaluation for underwater
weapons, weapons systems, and components.

Nearshore/Onshore Training Operations

The following discussion addresses nearshore and onshore training conducted on SCI,
which in some cases involves movement from the marine to the terrestrial environment.
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Amphibious Warfare Training

Amphibious Warfare is a type of naval warfare involving the utilization of naval sea and air
space dominance plus firepower and logistics in concert with Marine Corps landing forces,
to project military power ashore. Amphibious Warfare encompasses a broad spectrum of
maneuver operations from the sea to objectives ashore, ranging from reconnaissance or
raid missions with a small unit, to large-scale amphibious operations involving over one
thousand Marines and Sailors. Multiple ships and aircraft embark in a Strike Group.

Amphibious Warfare training includes tasks at increasing levels of complexity, from indi-
vidual, crew, and small-unit events to large task force exercises. Individual and crew
training include the operation of amphibious vehicles and naval gunfire support training.
Small-unit training operations include events leading to the certification of a MEU as
“Special Operations Capable.” Such training includes shore assaults, boat raids, airfield
or port seizures, and reconnaissance. Larger-scale amphibious exercises involve ship-to-
shore maneuver, shore bombardment and other naval fire support, and air strike and
close air support training integrated with a ground force’s maneuver and fires ashore.

Naval Special Warfare Training

NSW forces (SEALs and Special Boat Units) train to conduct military operations in five
Special Operations mission areas: unconventional warfare, direct action, special recon-
naissance, foreign internal defense, and counter-terrorism. NSW training involves spe-
cialized tactics, techniques, and procedures, employed in training events that include
insertion/extraction operations using parachutes rubber boats or helicopters; boat-to-
shore and boat-to-boat gunnery; demolition training on land or underwater; reconnais-
sance; and small arms training.

Strike Warfare

Strike Warfare operations include training of fixed-wing fighter /attack aircraft in the
delivery of precision- guided and non-guided munitions, rockets, and other ordnance
against land targets in all weather and light conditions. Training events typically involve a
simulated strike mission with a flight of four or more aircraft. The strike mission may sim-
ulate attacks on “deep targets” (i.e. those geographically distant from friendly ground
forces), or may simulate close air support of targets within close range of friendly ground
forces. Laser designators from aircraft or ground personnel may be employed for delivery
of precision guided munitions. Some strike missions involve no-drop events, in which
prosecution of targets is simulated with video footage often obtained by onboard sensors.

Explosive Ordnance Disposal

The Explosive Ordnance Disposal mission area involves employment of skills, tactics, and
equipment designed to safely render unexploded ordnance. Explosive Ordnance Disposal
personnel are highly trained and operate in both tactical and administrative capacities.
Tactical missions include safe disposal of improvised explosive devices. Administrative
missions include range clearance and ordnance safety in support of operational forces.

Nearshore and Onshore Research, Development, Test & Evaluation

Space and Naval Warfare Systems Center Pacific conducts RDT&E, engineering, and
Fleet support for command, control, and communications systems and ocean surveil-
lance. SPAWAR tests on SCI include a wide variety of ocean engineering, missile firings,
torpedo testing, manned and unmanned submersibles, unmanned aerial vehicles, elec-
tronic combat training, and other Navy weapons systems. Specific events include:
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m Ship Tracking and Torpedo Tests

s Unmanned Underwater Vehicle Tests

= Sonobuoy Quality Assurance/Quality Control Tests
m Ocean Engineering Tests

s Marine Mammal Mine Shape Location and Research
m Missile Flight Tests

The San Diego Division of NUWC is a Naval Sea Systems Command organization supporting
the U.S. Pacific Fleet. NUWC operates and maintains the SCIUR. NUWC conducts tests,
analysis, and evaluation of submarine USW exercises and test programs. NUWC also pro-
vides engineering and technical support for USW programs and exercises; design cognizance
of underwater weapons acoustic and tracking ranges and associated range equipment; and
proof testing and evaluation for underwater weapons, weapons systems, and components.

Major Range Events

The Navy conducts large-scale exercises, called major range events, in the SOCAL Range
Complex. These exercises are required for pre-deployment certification of naval forma-
tions. The composition of the force to be trained and the nature of its mission upon
deployment determine the scope of the exercise. The Navy currently conducts up to eight
major range events per year in the SOCAL Range Complex.

Major range events bring together the component elements of a Strike Group or Strike
Force (that is, all of the various ships, submarines, aircraft, and Marine Corps forces) to
train in complex command, control, operational coordination, and logistics functions.

Major range events require vast areas of sea space and airspace for realistic training, as
well as land areas for conducting land attack training. The training space required for
these events is a function of naval warfighting doctrine that favors widely-dispersed units
capable of projecting forces and firepower at high speeds across distances of up to several
hundred miles in a coordinated fashion to concentrate on an objective. The three dimen-
sional space required to conduct a major range event involving a CSG or ESG is a compli-
cated polygon covering an area as large as 50,000 nm? (171,715 km2). The space
required to exercise an Expeditionary Strike Force is correspondingly larger.

A major range event is composed of several unit level range operations conducted by sev-
eral units operating together while commanded and controlled by a single commander.
These exercises typically employ an exercise scenario developed to train and evaluate the
Strike Group/Force in required naval tactical tasks. In a major range event, most of the
operations and activities directed and coordinated by the Strike Group commander are
identical in nature to the operations conducted in individual, crew, and smaller-unit
training events. In a major range event, however, these disparate training tasks are con-
ducted in concert, rather than in isolation.

For example, within a single exercise scenario a CSG could conduct a coordinated ASW
operation in which several ships and aircraft work together to find and destroy an enemy
submarine, while Marine forces, surface combatant ships, and/or aircraft conduct a
coordinated air and amphibious strike operation against objectives ashore. While exer-
cise scenarios for different major range events would be similar in some or many opera-
tional respects, they would not be identical. Operations are chosen to be included in a
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given major range event based on the anticipated operational missions that would be per-
formed during the Strike Group's deployment, and other factors, such as the com-
mander's assessment of the participating units' state of readiness.

Major range events include the following: Integrated ASW Course Phase II, COMPTUEX,
JTFEX, and Surge Exercise (SURGEX).

Integrated Anti-Submarine Warfare Course Phase I

The Integrated ASW Course (formerly Maritime Integrated Tailored Training [MITT]) exer-
cise is directed by the Fleet ASW Command and is performed after completion of Unit
Training Phase, prior to COMPTUEX/ESG COMPTUEX. The MITT Exercise is nominally
seven days long (five to ten days, depending on specific training requirements) and its pur-
pose is to increase war-fighting proficiency by training CSGs, ESGs, and theater assets in
integrated ASW and USW. CSG and ESG participants include the Sea Combat Com-
mander staff, surface ships, submarines, and fixed and rotary anti-submarine warfare air-
craft (Sea-Based ASW Helicopter on Aircraft Carrier, Sea-Based ASW Helicopter on Surface
Combatant, Fixed Wing Land-Based ASW Patrol Aircraft, and Fixed Wing Sea-Based ASW
Aircraft). During MITT, the Sea Combat Commander defends CSG or ESG units against
hostile surface and submarine threats. Participants receive feedback after each range
event with Navy Mission Essential Task List-based metrics and standards to improve inte-
grated ASW/USW tactics, mission performance, and effectiveness.

Composite Training Unit Exercise

The COMPTUEX is an Integration Phase, at-sea, major range event. For the CSG, this exer-
cise integrates the aircraft carrier and carrier air wing with surface and submarine units in
a challenging operational environment. For the ESG, this exercise integrates amphibious
ships with their associated air wing, surface ships, submarines, and MEU. Live-fire opera-
tions that may take place during COMPTUEX include long-range air strikes; Naval Surface
Fire Support; and surface-to-air, surface-to-surface, and air-to-surface missile exercises.

The MEU also conducts realistic training based on anticipated operational requirements
and to further develop the required coordination between Navy and Marine Corps forces.
Special Operations training may also integrate with the exercise scenario. The
COMPTUEX is typically 21 days in length. The exercise is conducted in accordance with
a schedule of events, which may include two one-day, scenario-driven, mini battle prob-
lems, culminating with a scenario-driven three-day final battle problem. COMPTUEX
occurs three to four times per year.

Joint Task Force Exercise

The JTFEX is a dynamic and complex major range event, the culminating exercise in the
Integrated Phase training for the CSGs and ESGs. For an ESG, the exercise incorporates an
Amphibious Ready Group Certification Exercise for the amphibious ships and a Special
Operations Capable Certification for the MEU. When schedules align, the JTFEX may be
conducted concurrently for an ESG and CSG. JTFEX emphasizes mission planning and
effective execution by all primary and support warfare commanders, including command
and control, surveillance, intelligence, logistics support, and the integration of tactical fires.
JTFEXs are complex scenario-driven exercises that evaluate a Strike Group in all warfare
areas. JTFEX is normally ten days long, not including a three-day in-port Force Protection
Exercise, and is the final at-sea exercise for the CSG or ESG prior to deployment. JTFEX
occurs three to four times per year. Elements of a typical JTFEX are illustrated in Figure 2-1.
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Figure 2-1. Elements of a typical Joint Task Force Exercise (Navy 2005).

Surge Exercise

The SURGEX is a recently developed (late 2003) Fleet Readiness Training Plan exercise
that is designed to maintain CSG or ESG readiness and proficiency in situations where
groups complete JTFEX and are not immediately deployed. World events or the National
Command Authority determines when there is a requirement to deploy the CSG or ESG.
If they are not deployed as originally planned, their readiness and proficiency will decay
without periodic repetitive training. SURGEX is designed to reset their readiness to levels
achieved immediately after JTFEX. SURGEX is normally eight days in length, conducted
in the SOCAL Range Complex, and is primarily oriented toward maintaining CSG and
ESG readiness and proficiency.

2.2.5 Security, Safety, and Other Restricted Zones

Several coastal areas in and around SCI have been identified in the Code of Federal Regula-
tions as restricted to Navy vessels or as presenting a significant hazard to mariners. These
restricted, safety, security, and danger areas are identified in Map 2-6. These areas are
described in Title 33 of the Code of Federal Regulations. The descriptions in the regulation
provide notice to mariners about hazards to the operation of vessels in the vicinity of SCI.

The security zone, restricted anchorage, safety zone and restricted area in the vicinity of
Wilson Cove are continuously restricted. Public access is restricted in Safety Zone Sec-
tion G off the northwest portion of SCI. The Wilson Cove Exclusive Use Zone is used
extensively by Navy ships for anchorage and port facilities. The West Cove Restricted
Area precludes anchorage by ships to avoid damage to underwater cables laid on the sea-
floor supporting the acoustic sensors on the SOAR range.
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To protect the public from potentially hazardous training and testing activities, and to
ensure the military's sustained use of the waters around SCI, the U.S. Coast Guard estab-
lished a 3-nm (6-km) Safety Zone around SClin 2010. In an effort to ensure public safety,
while still optimizing the public's access to these waters, the Safety Zone is divided into
eight sections. The public is restricted from entering only those sections scheduled for
potentially hazardous military activities while still retaining access to unscheduled sec-
tions. This approach was developed to prevent having to restrict all offshore areas for a sin-
gle scheduled training activity anywhere around SCI. The segmented configuration
provides the public with access to areas not scheduled for potentially hazardous opera-
tions, while ensuring the military's continued use of the waters for critical naval training.
Safety Zones are not a biological management tool; however, there may be beneficial sec-
ondary ecological effects from the closure of these zones.

Some of the designated zones are not in effect on a continuous basis, and when not in use
by the Navy, are accessible to the public. This is done for protection of vessels from the
extensive firing and demolition activities that can occur in these areas. When areas are
scheduled to be active, a Notice to Mariners is published to inform the public. This informa-
tion can be obtained at the website www.scisland.org or by telephone (619) 545-6536. A
summary of the formal access regulations published in navigation regulations of The U.S.
Coast Pilot 7 45th Edition (U.S. Department of Commerce 2012).

2.3 Other Land Uses

s Landscaping and vegetation exists around several developed facilities on the island
(Section 3.10 Landscaping and Grounds Maintenance).

m There are 17 installation restoration sites addressed through the Resource Conserva-
tion and Recovery Act as of 2010 (Section 4.5.1 Environmental Restoration Program).

s Outdoor recreational opportunities exist on SCI for military and SCI personnel (Section
4.3.3 Outdoor Recreation and Environmental Education for On-Island Personnel).

m SClis a popular fishing site for fishermen and aquaculturists given the highly pro-
ductive waters surrounding the island (Section 4.3.2 Public Access and Outreach).

» Recreational diving by the public in SCI nearshore waters is popular due to its clear
waters and diverse marine life (Section 4.3.2 Public Access and Outreach).

2.4 Future Land Use Patterns and Plans

Proposed projects for the island are incorporated into the SCI Master Plan (as funding
allows) and include the following:

» Replacement of fuel storage and distribution system
» Construction of wind and solar equipment

s Construction of fire station berthing

» Construction of a new concrete pad and taxiway

m Construction of aircraft and maintenance facility

s Construction of terminal

s Extension of the Wilson Cove Pier

s Installation of a reverse osmosis system
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There are additional plans to extend the West Coast SWTR. The purpose of the extension
is to support Fleet readiness through training and tactical development of submarine,
surface ship, and aircraft ASW and mine warfare. The extended SWTR (Map 2-7) would
provide underwater instrumentation for two additional areas: one 226.2 nm? [776.8
km2] and west of the current SOAR and the other 129.7 nm? [445.4 km2] and east of the
current SOAR. If installed in these areas, use of the SWTR would increase the use of ASW
training involving mid-frequency active sonar.

2.5 Regional Planning Jurisdictions

2.5.1 Ownership and Control

The U.S. Department of Commerce acquired control and jurisdiction of SCI for light-
house purposes through Executive Orders (EOs) dated 11 September 1854 and 26 Jan-
uary 1867. In the 1930s, President Franklin D. Roosevelt transferred control and
jurisdiction of SCI from the Secretary of Commerce to the Secretary of the Navy on 07
November 1934, by EO 6897. This EO formalized the Navy's control and jurisdiction of
the island to the mean high tide line. In 1937, President Roosevelt established a “Defen-
sive Sea Area” from the low water mark extending out for a distance of 300 yards (275 m)
for purposes of national defense through EO 7747. This EO gave the Secretary of the
Navy the authority to revoke access by vessels or other craft within this boundary.

Ten years after its establishment, President Harry Truman discontinued the “San Clem-
ente Island Naval Defensive Sea Area” through EO 9894 dated 23 September 1947. In the
following decade, the island became embedded within a patchwork of underwater test
ranges encompassing the nearshore and offshore waters of SCI. The underwater ranges
were enlarged in the 1960s into SCORE for underwater tests and anti-submarine train-
ing. In subsequent years and decades, additional safety and security restrictions to ves-
sel or craft access were added, due to Naval exercises in the SOCAL Range Complex,
available to mariners on the National Oceanic and Atmospheric Administration chart for
the island and in Chapter 2 of the U.S. Coast Pilot.

Below the Mean Lower Low Water mark and seaward to 3 nm (6 km), waters and sub-
merged lands are owned by the State of California. Although owned by the state, the fed-
eral government has what amounts to an easement on submerged lands and navigable
waters (below ordinary high-water mark), including for dredging or construction of facil-
ities, based on an authority called navigational servitude. This authority originates from
the constitutional power over interstate and foreign commerce, and the control and
improvement of navigation.

All offshore rocks (See Section 3.8.4 Offshore Rocks and Islets for a description of off-
shore rocks) within the SCI management footprint are management by the Bureau of
Land Management under the California Coastal National Monument. A Memorandum of
Understanding was signed in 2007 between the Navy and the Bureau of Land Manage-
ment regarding the California Coastal National Monument. Under the Memorandum of
Understanding, the Navy agreed to serve as a steward for the portion of the California
Coastal National Monument off the shoreline of SCI.
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Map 2-7. Proposed location of Shallow Water Training Range extensions of the Southern California
Anti-Submarine Warfare Range.

Military Use and Natural Resources Management 2-33



Final June 2013 Integrated Natural Resources Management Plan

For in-water construction, bulkhead lines are usually within federal property boundaries
and are not at issue. However, pierhead boundary limits are defined for construction and
fill planning purposes so as to avoid impacts to navigation, the protection of which is
enforced by the U.S. Coast Guard. Federal code refers to them as “federal control lines,”
and the U.S. Army Corps of Engineers refers to them as “Navigational Impact Lines.”
There is no precise distance from shore defined, but the U.S. Coast Guard must concur
that any construction will not affect navigation.

2.5.2 Jurisdictional Boundaries

A summary of jurisdiction and ownership is depicted in Figure 2-2.
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Figure 2-2. Legal control and jurisdictions relevant to managing the San Clemente Island Range
Complex.
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3.0 Natural Resource Condition and
Management Strategies

Management of San Clemente Island’s natural resources demands an
understanding of the island’s ecology. This chapter is intended to provide
managers with current status and trends of natural resources found on San
Clemente Island, and describes and assesses management. It then sets
objectives and provides strategies for achieving each objective.

3.1 Ecoregional Setting

San Clemente Island (SCI) and its surrounding waters are located in the Southern Cali-
fornia Bight (SCB). The SCB is a recessed curve in the southwestern California coastline
from Point Conception in Santa Barbara County to just south of the United States—Mex-
ican border (Map 3-1). SClis the southern-mostisland in the California Channel Islands,
an archipelago of eight islands located within the SCB. The Channel Islands are sepa-
rated into northern islands and southern islands. The northern group of Channel Islands
includes San Miguel, Santa Rosa, Santa Cruz, and Anacapa Islands. The southern group
of Channel Islands consists of San Clemente, Santa Barbara, San Nicolas (SNI), and
Santa Catalina Islands.

San Miguel, Santa Rosa, Santa Cruz, Anacapa, and Santa Barbara Islands were made
into the Channel Islands National Park (CINP) in 1980. Santa Catalina Island is the only
island with significant permanent civilian settlement. A large portion of Santa Cruz
Island, the largest of the Channel Islands, is owned by The Nature Conservancy.

The marine region of the SCB is among the most productive and diverse in the world due
to a unique water circulation pattern. The SCB is influenced by two major oceanic cur-
rents: the southward-flowing, cold water California Current and the northward-flowing,
warm water California Counter-Current (See Map 3-1). Warm equatorial waters flow up
from the south eddy nearshore along the coastline, while subarctic waters flow south
from Point Conception to create cool offshore water conditions. For marine species, the
SCB represents a mixing zone, where the northern range of many tropical species and
the southern terminus for temperate species share waters.
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Map 3-1. Channel Islands and the adjacent mainland. The intermediate beige tone surrounding
each island approximates the extent of the islands at sea level minima (17,000-18,000 years before
present). The large southward pointing arrows (dark) represent the California Current. The large
northward pointing arrow (grey) indicates the California Counter-Current. The large dashed lines
indicate the Southern California Eddy. The small dashed lines indicate a small eddy flow in the
Santa Barbara Channel (Modified and combined from Seapy and Littler 1980; and Browne 1994).

Cyclical seasonal phenomena also contribute to the richness of the marine biological
diversity present within the SCB. An upwelling current in the SCB occurs from February
or March through August. High nutrient levels, combined with increasing day length and
light intensity, produce exceptionally high phytoplankton and algal production. Thor-
ough and frequent mixing of these waters creates conditions to support a rich, varied
marine flora and fauna year-round (Leatherwood et al. 1987). This increase in food sup-
ply supports greater numbers of fish, shellfish, and other marine life.
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3.2 Ecological Isolation and Consequences for Island
Communities

On SCI, food webs have been disrupted by an introduction of feral mammals, non-native
species, and other effects of human disturbance. Competition from non-native, annual
grasses and the presence of short fire intervals altered or disrupted present vegetation com-
munities. This affects the ability of primary and secondary consumers to locate food and
protective cover. For example, it is believed that one of the reasons for the historic decline of
the San Clemente loggerhead shrike (Lanius ludovicianus mearnsi was the lack of suitable
woody vegetation used for nesting sites during a period when feral herbivores decimated
island habitats (Scott and Morrison 1990). Additionally, in the marine environment,
humans have over-harvested populations of primary consumers, such as abalone, which
could have unknown effects on populations of both producers and higher consumers.

Since SCI is an oceanic island originating from volcanic activity at the sea floor three mil-
lion years ago, all plants and animals that populate the island originated from the main-
land. To get to the island, plants and animals had to find a mode of transportation (e.g.,
flying/floating, ocean currents, rafting, hitch hiking).

When an organism reaches an island it is often presented with slightly different conditions
than are found on the nearby mainland. For example, the island may have a different cli-
matic pattern or a different geologic history, which in turn will affect the island's soil types
and vegetation. In addition, competition and predation are often less prevalent because
island communities support fewer species overall than their mainland counterparts. If
there are vacant niches to occupy or new habitats to expand into, this lack of competition
will allow organisms to become established and diversify. This diversification can lead a
species down a different evolutionary path than its mainland or neighboring island coun-
terpart, resulting in one or more new species or subspecies. The new species or subspecies
is now considered endemic to that area, meaning it is unique and found only in the place in
which it evolved. This process is referred to as adaptive radiation.

The relatively high number of endemic land snail species, 17 out of 23 total species
(Cohen 1978), found on the Channel Islands is a good example of adaptive radiation.
Even though terrestrial snails cannot disperse easily across the ocean, they have diversi-
fied once becoming established on an island.

SCI harbors more endemic species than any other island in the Channel Islands archipel-
ago (Table 3-1). Unlike most other Channel Islands, SCI has not been completely covered
by the ocean during times of high sea level, due to its relatively high relief. Consequently,
many species currently inhabiting the island have been present for millions of years.

Islands may also contain relictual endemic species, which are the living remnants of spe-
cies that have become extirpated on the mainland. On three Channel Islands, including
SCI, the Santa Cruz Island ironwood (Lyonothamnus floribundus subsp. aspleniifolius)
represents the last surviving individuals of the species, which were formerly widespread
on the mainland (Bushakra et al. 1999). After the last ice age, the mainland individuals
were presumably unable to cope with the new warmer and drier climate present in Cali-
fornia. While on the islands, the species survived in what remained a slightly cooler and
foggier climate (Schoenherr et al. 1999).
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Table 3-1. Number of endemic species (including subspecies) within the San Clemente Island
footprint.

Total Number SCI Channel Islands Number of Federally-

Group of Species on SCI®  Endemics  Endemics b or State-Listed ¢
Terrestrial Invertebrates 536 20 21 0

Reptiles 2 0 1 1

Native Resident Breeding Birds 30 2 5 2

Terrestrial Mammals 6 2d 1 1

Marine Invertebrates 92 0 0 2

Marine Vertebrates 55 0 0 5

Vascular Plants 272 14 29 8

Total 993 38 57 20

a Total number of species currently identified. Some taxonomic groups may not have been adequately surveyed at this time.

P No overlap of SCl endemics and Channel Island endemics unless stated.

€ Federally-listed species are listed under the Endangered Species Act. State-listed species are listed under the California Endangered Species Act.
d Subspecies of island fox and deer mouse are endemic to SCI. Fox species that are endemic to the Channel Islands are counted in both columns.
Sources: M. Booker, pers. com. 2011; CINP 2004a, 2004b; Merkel 2007; Institute for Wildlife Studies 2010; TDI 2009, 2010, 2011a, 2011b.

Endemic island populations are often considered high priority for conservation because of
their vulnerability to extinction. Small, isolated populations are vulnerable to extinction for
anumber of reasons. A resulting population with little genetic variability may be unable to
respond to sudden environmental change or the introduction of a disease (Simberloff 1988,
1994). Within a population, the higher the genetic variability, the better the chance that at
least some individuals will adapt to changing conditions. Small populations are also vul-
nerable to extinction from singular catastrophes. Large-scale, catastrophic events, such as
hurricanes, devastating fires, or droughts, can affect an entire island and leave few places
untouched. Extinction may be the direct result of a catastrophe or an indirect result of the
further shrinking of an already small gene pool.

In addition, further shrinking of the gene pool can occur when rare alleles are lost to a pop-
ulation through genetic drift. Genetic drift is a random fluctuation in allele (two or more
expressions of the same gene in the gene pool) frequency that occurs in most populations.
In small, isolated populations, genetic drift results in the random loss of genetic diversity.
Its expression in small, isolated populations can result in deleterious effects and the col-
lapse of the remnant population.

Island species may also be particularly susceptible to the introduction of non-native spe-
cies. Frequently, island species evolve without the presence of many predators or com-
petitors, which may inhabit the mainland. Consequently, when a new species is
introduced to an island ecosystem, native species may not have defenses to protect them-
selves from predation or the ability to compete with a new threat. The new threat may
come in the form of a disease. The introduction of non-native species to islands by
humans has been devastating to many island species, both as a direct result of predation
and competition and indirectly from habitat destruction. Overall, there is often a combi-
nation of factors acting synergistically that may lead to the extinction of a species.
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3.3 Ecosystem Management

Current Management

Per U.S. Department of Defense (DoD) Instruction (DoDINST) 4715.03 (18 March 2011), the
U.S. Department of the Navy (Navy) is required to approach natural resources management
from an ecosystem management perspective. DoDINST 4715.03 defines ecosystem man-
agement as “a goal-driven approach to managing natural and cultural resources that sup-
ports present and future mission requirements; preserves ecosystem integrity; is at a scale
compatible with natural processes; is cognizant of nature's timeframes; recognizes social
and economic viability within functioning ecosystems; is adaptable to complex and chang-
ing requirements; and is realized through effective partnerships among private, local, state,
tribal, and federal interests. Ecosystem-based management is a process that considers the
environment as a complex system functioning as a whole, not as a collection of parts, and
recognizes that people and their social and economic needs are a part of the whole.”

The Navy’s removal of feral grazers at SCI was the single most effective ecosystem man-
agement action taken on the island. Current management is heavily oriented toward the
conservation of federally-listed species. SCI incorporates ecosystem management
(DoDINST 4715.03) indirectly through compliance with federal laws such as the Endan-
gered Species Act (ESA), Migratory Bird Treaty Act (MBTA), Marine Mammal Protection
Act (MMPA), and Magnuson-Stevens Fishery Conservation and Management Act (MSA).

Some examples of ecosystem-based management conducted on SCI include:

s Natural resources personnel conduct invasive species control, non-native predator
control, erosion control, and implement the Integrated Pest Management Plan (IPMP)
(Navy 2009d) to reduce negative impacts to habitats.

s Wildland fire management planning and fuelbreak installation.
s Nursery propagation and outplanting of non-listed species.

s Non-native predator control in support of the San Clemente Loggerhead Shrike
Recovery Program.

» A video and pamphlet is shown to island visitors, including military personnel, civil-
ians, and contractors, about natural resources on the island and possible non-com-
pliance consequences to the military mission.

» Avoidance and minimization measures implemented through the Site Approval Pro-
cess and Best Management Practices (BMPs) are used for routine maintenance, as
well as newly proposed activities and projects. See Figure 4-1 for a flow chart of the
Site Approval and Project Review Process.

s Long-term monitoring and natural resources programs, including kelp forest moni-
toring and the Loggerhead Shrike Recovery Program, among others.

» Resource management plans and agreements (e.g., wildland fire management, fox
conservation, and clean water compliance programs).

s Implementation of Naval Safety Zones (NSZs) (i.e., Safety Zones Wilson Cove and G).
These safety zone restrictions include access restrictions for the general public, com-
mercial and recreational fishing/diving (for the public), and fishing restrictions for
SCI personnel.

Natural Resource Condition and Management Strategies 3-5



Final June 2013 Integrated Natural Resources Management Plan

Continued cooperative relationships among the National Marine Fisheries Service
(NMFS), U.S. Fish and Wildlife Service (USFWS), and California Department of Fish
and Wildlife (CDFW). The NMFS has ongoing research monitoring pinniped species
that haul out and breed on SCI. The USFWS and NMF'S collaborate with natural
resources managers on research related to ESA-listed species. The CDFW is currently
working on pink and green abalone surveys and water quality monitoring.

Cooperative partnerships support the application of best available science for adap-
tive management. Examples include: collection of weather data by California State
University Northridge (CSUN), weed eradication completed by the Channel Islands
Restoration Group, kelp forest surveys conducted by University of California Santa
Barbara, black abalone (Haliotis cracherodii) surveys conducted by University of Cali-
fornia Santa Cruz (UCSC), and kelp forest surveys in NSZs by Occidental College.
Future partnerships include rocky intertidal monitoring in safety zones, which are
planned for 2013 by University of California Santa Barbara and UCSC, and safety
zone habitat mapping to be performed by California State University Monterey Bay.

Continued use of Geographic Information System (GIS) for natural resources
management.

Assessment of Resource Management

Since the removal of feral goats from SCI in 1992, vegetation communities have been
recovering very well towards pre-grazing conditions. Natural resources personnel
should allow the natural progression of habitats to continue with the periodic control
of erosion and non-native species.

Although terrestrial habitats on the island have recovered significantly from historic
grazing from feral mammals, there are still many threats to island communities,
including invasion by non-native species, climate change, military activities, and
human-induced fires.

Wildland fire management planning and fuelbreak installation provide habitat and
species conservation.

Nursery propagation and outplantings of non-listed species contributes to habitat
recovery and improved knowledge on how to assist recovery of endemic species.

The management of federally-listed species may indirectly and positively affect other
non-listed species and perhaps a greater proportion of the island ecosystem. For
example, non-native predator control, in support of the San Clemente Loggerhead
Shrike Recovery Program, benefits other native species.

Focused species population surveys help document important abundance and trends
of ESA-listed species and biodiversity of the habitat.

Resource management plans and agreements (e.g., wildland fire management, fox con-
servation, and clean water compliance programs) contribute to habitat-level conserva-
tion and reduce threats to biodiversity.

Implementation of NSZs complement the state’s efforts to implement provisions of the
California Marine Life Protection Act (MLPA).

Partnerships in habitat management benefit natural resources programs at SCI, such
as the Channel Islands weed eradication group that volunteers on various islands.

Continued use of GIS for natural resources management helps integrate, organize,
and analyze data at multiple scales, consistent with an ecosystem approach. This
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supports the application of best available science under the National Environmental
Protection Agency (NEPA).

While ecosystem management is the required approach stipulated by the Sikes Act
(as amended, 2012), the SCI Natural Resources Office (NRO) must meet important
compliance requirements related to ESA-listed species. Current demands of NRO
staff are concentrated on species-specific recovery and working with military opera-
tors on compliance with the Southern California (SOCAL) Range Complex Environ-
mental Impact Statement (ELS) (Navy 2008) and the USFWSS Biological Opinion (BO)
(FWS-LA-09B0027-09F0040) on SCI Military Operations and Fire Management Plan
(USFWS 2008a).

SCI has a range of terrestrial and marine natural resources monitoring programs,
which provide valuable status and trends information on individual species and hab-
itats. This monitoring helps to form a foundation for development of an effective eco-
system management approach.

Management Strategy

Objective: Conserve essential ecological functions and services, including endemic biodiversity,
with the maximum ecological benefit, while ensuring a full spectrum of military use possibilities.

I

.

.
v.

3.

Monitor the ecosystem using terrestrial and marine indicators.
A. Use Integrated Natural Resources Management Plan (INRMP) objectives to answer
annual metrics questions.

Plan for and conserve natural resources at various ecological and hierarchical spatial
scales.

Assess natural resources status and trends over time using long-term regional data.
Support effective regional partnerships to protect ecosystem integrity and services
while providing for the military mission (DoDINST 4715.03).

A. Participate in or encourage consistency with regional monitoring protocols to
derive additional interpretive power from Navy data sets.

B. Support cooperative research to support natural resources management.
C. Support regional (e.g., Channel Islands) biosecurity planning and coordinating
efforts.

Promote adaptive management through the annual review of the INRMP, when neces-
sary, to reflect changes in the natural environment, military use, and/or the regula-
tory requirements.

4 Climate and Climate Change

Climate and weather patterns influence natural resources seasonally and annually on the
Channel Islands, including SCI. Even when all other conditions are favorable, the distribu-
tion and condition of the native terrestrial plant communities are driven by climate.
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Regional Climate

The climate of the Channel Islands is characterized as Mediterranean with dry summers,
winter rains, and mild temperatures for most of the year (Miller 1985). Strong winds and
heavy fogs are also characteristic of the Channel Islands environment. Long-term cli-
matic influences include El Nifio-Southern Oscillation (E1 Nino), Pacific Decadal Oscilla-
tion (PDO), and climate change.

The recurring El Nifio pattern is one of the strongest in the ocean-atmosphere system. El
Nino is defined by relaxation of the trade winds in the central and western Pacific, which
can set off a chain reaction of oceanographic changes in the eastern Pacific Ocean. El

Nino events are generally characterized by increases in ocean temperature and sea level,
enhanced onshore and northward flow, and reduced coastal upwelling of deep, cold, and
nutrient-rich water. Rainfall is also elevated during E1 Ninno events (National Oceanic and
Atmospheric Administration 2012a). The intensity and duration of El Nifio is variable as
are its effects on the environment. El Nilo often causes a decrease in plankton abun-

dance, resulting in a decrease in survivorship and reproductive success of planktivorous
invertebrates and fishes. During this time, marine mammals and seabirds, which feed on
these organisms, may experience widespread starvation and decreased reproduction.

The PDO is a climate index based upon patterns of variation in sea surface temperature
of the North Pacific from 1900 to the present (Mantua et al. 1997). The PDO is often
referred to as in one of two phases, a warm phase and a cool phase, according to the sign
of sea surface temperature anomalies along the Pacific Coast of North America. Warm
and cold phases can persist for decades. This shift in temperature may affect the abun-
dance and distribution of many species throughout the food chain.

Climate Change

While the Earth’s climate has undergone shifts over the course of history caused by natu-
ral factors, such as volcanic eruptions and solar activity (U.S. Environmental Protection
Agency [EPA] 2011), recent human activities, such as the burning of fossil fuels and defor-
estation, are starting to drive a shift in global climate. Through the increased release of
greenhouse gases such as carbon dioxide, average surface temperatures have increased by
1.2-1.4 degrees Fahrenheit (°F) in the last 100 years (EPA 2011). Additionally, all of the
world’s oceans have warmed considerably over the last 50 years (Levitus et al. 2000, 2009).
Although this warming is partially obscured by interdecadal climate shifts, the overall
trend shows a marked increase in global ocean heat content. Climate change can also be
observed through changes in rainfall patterns, snow and ice cover, and sea level.

Shifts in climatic patterns can have profound effects on both marine and terrestrial biota
in a variety of ways (Parmesan et al. 2000):

s Phenological shifts in seasonal patterns, such as hibernation, flowering, migration,
and breeding season.

» Distributional shifts either poleward or upward in elevation as temperatures rise and
flora and fauna populations shift to track optimal conditions.

It is unknown how climate change will affect the flora and fauna of the Channel Islands,
particularly populations of island endemics with limited distribution and/or narrow
microhabitat requirements.
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Regional Weather Patterns

Diurnal differences in air temperature are generally small and characterized by relatively
cool days and warm nights. Air temperatures are coolest in February and warmest near
September (Yoho et al. 2000). Although days in early summer may be frequently cloudy,
summer is characterized by a lack of moisture. Ninety-five percent of annual precipita-
tion falls between November and April (Yoho et al. 2000). Temperature regimes and pre-
cipitation vary from north to south, largely driven by ocean currents and wind patterns
(Junak et al. 2007) such that SCI, as the southern-most Channel Island, is considerably
more arid than Catalina Island, just to the north (Figure 3-1). The outer coastal waters
around SCI are typically warmer than the water around the northern Channel Islands.

Much of the rain that falls regionally originates in the winter with frontal storms advanc-
ing from the northwest (Yoho et al. 2000). Air flow in the region is typically northwesterly;
northwest winds are strongest and most constant during warm months. In advance of
winter storms, regional winds are commonly southeasterly, shifting northwesterly as a
storm passes. Relative humidity generally varies throughout the day, often reaching
100% at night and in the early morning hours, declining to about 60% as the afternoon
drying effects of solar radiation increases. Relative humidity drops considerably during
Santa Ana conditions in fall and winter (Yoho et al. 2000).
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Figure 3-1. Distribution of annual rainfall within the Channel Islands, California.
Data source: Western Regional Climate Center.

San Clemente Island Weather Patterns

A number of weather stations were established over the years to track weather patterns
on the island (Map 3-2; Table 3-2); not all are currently in operation and some stations
record data intermittently. Data collected at the stations include wind speed and direc-
tion, temperature, relative humidity, rainfall, solar radiation, and fuel moisture (note
that not all of these attributes have been recorded at all stations over the entire periods of
record). Current conditions at the Eel Point Station can be accessed at any time at
<http:/ /www.csun.edu/scisland/>.

Currently, five active weather stations and data sets are operated by the Geography
Department at CSUN, and ten are operated by the Southern California Offshore Range
(SCORE) (Table 3-2).
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Map 3-2. Location of weather stations on San Clemente Island.
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Table 3-2. Weather stations on San Clemente Island, arranged in a roughly north-to-south order as
they occur on the island.

Station Data Currently  Elevation
Weather Station Administrator Period of Record Operating  (in feet)
Target Shop SCORE November 2008-present Yes 160
Wilson Cove SCORE November 2008—present Yes 50
old Nursery1 CSUN May 1996-March 2001; March 2008-present Yes 667
SCORE Fac SCORE April 2011-present Yes 700
VC3 SCORE September 2010-present Yes 960
Nanny CSUN January 1996-August 1998 No 223
Eel Point! CSUN January 1996-August 1998; January 2009-present Yes 45
Hoeppel1 CSUN January 1996-August 1998; April 2008—present Yes 1,187
Tombstone SCORE September 2009-present Yes 1,050
Peak SCORE November 2008—present Yes 1,603
REWS SCORE November 2008—present Yes 1,515
Observation Post3%2%  CSUN January 1996-March 2005; April 2008-December 2010 Yes 1,123

SCORE November 2008—present
SCI (California Data California Data January 2002-October 2008 No 915
Exchange Center) Exchange Center
Observation Post 1123 CSUN October 1996-December 2001; January 2007-February 2010; Yes 926

September 2010-December 2010

SCORE November 2008—present

Observation Post 2 SCORE September 2010-present Yes 250

LArchived data, currently available on the CSUN website, runs through 2010 only. Data for 2011 is not yet available.

Both CSUN and SCORE operate stations at these locations, apparently using different equipment arays; the two datasets do not match
where they overlap in the respective periods of record.

These weather stations are factored into calculations for the Fire Danger Rating System.

The following summaries of monthly weather patterns on SCI were derived from three
representative weather stations operated by SCORE from 2008-2011 (Wilson Cove,
Peak, and Observation Post 3).

Air Temperature

Average monthly temperatures at Wilson Cove range from a low of 58°F (14 degrees Celsius
[°C]) in February, March, and December to a high of 66°F (19°C) from August through
October (Figure 3-2). Average monthly maximum temperatures at Wilson Cove reach 72°F
(22°C) in August, while monthly minimum temperatures reach about 51°F (10°C) in
December. At the Peak and Observation Post 3 weather stations, average monthly tem-
peratures are cooler in the winter months and warmer during the summer (Figure 3-2).

Relative Humidity

Average monthly relative humidity at Wilson Cove is between 70-80% much of the year,
reaching a low of nearly 60% in November (Figure 3-3). Further south at both Peak and
Observation Post 3 weather stations, relative humidity fluctuates throughout the year,
from a high of 85.8% relative humidty in June (Peak station) to a low of 54% in November
(both Peak and Observation Post 3 stations).
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Figure 3-2. Monthly temperature regimes at (A) Wilson Cove, (B) Peak, and (C) Observation Post 3) on
San Clemente Island. Data Sources: Southern California Offshore Range weather stations at Wilson
Cove and Peak, and Observation Post 3.
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3) on San Clemente Island. Data Sources: Southern California Offshore Range weather stations at
Wilson Cove and Peak, and Observation Post 3.
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Precipitation

SCI experiences dramatic fluctuations in annual rainfall, even over relatively short time
spans (Figure 3-4, top), with an average of 6.6 inches (16.8 centimeters [cm]) annually (CSUN
and SCORE weather stations, 1997-2011). Rain year data (i.e., total precipitation falling from
July of one year through the June of the following year) yields a more dramatic fluctuation
(Figure 3-4, bottom), although the average across all rain years is similar at 6.8 inches (17.3
cm). The rain year total is particularly key in that it represents the rainfall input leading into
the growing season on the island, where annual growth is often greatly influenced.
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Figure 3-4. Total annual rainfall (top) and total Rain Year rainfall (bottom) at San Clemente Island, 1997-
2011. Data sources: California State University Northridge and Southern California Offshore Range
weather stations.

Most rainfall that occurs on SCI falls from October through April (Figure 3-5). An excep-
tion was an unusually dry February and March in 1997, leading up to the 1997-1998 El
Nino winter. No rainfall was recorded at most stations on SCI for those two months. Little
rain falls on SCI between May and October, and fog drip at that time is likely a vital
source of moisture to the SCI ecosystem during the typical dry season (Photo 3-1).
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Figure 3-5. Average monthly rainfall at San Clemente Island. Data sources: California State University
Northridge and Southern California Offshore Range weather stations, 1997-2011.

Photo 3-1. Summer afternoon fog blanketing the north end of San
Clemente Island.
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Island location and topographic position have an important effect on precipitation. The

higher parts of the island tend to receive more rainfall than the lowest elevations (Figure
3-6, A). Along the north-south axis of the island, however, there is little difference in aver-
age annual rainfall, although the northern end tends to be slightly wetter (Figure 3-6, B).

10

1A (B)

Average annual rainfall (in.)
Average annual rainfall (in.)

ok N ®w & O o ~ o ©
—
o kM w A& 0 o N ® ©

Low elevation Mid-elevation High elevation North Central South

Figure 3-6. A) Average annual rainfall by elevation level (Low = 4 stations, 45’-225" elevation; Mid-
elevation = 3 stations, 667’-926° elevation; High = 5 stations, 1060’-1603"). B) Average annual rainfall
by island location along a north-south axis (North = 3 stations, Central =5 stations, South = 4 stations).

Wind

Average monthly wind speeds at Wilson Cove are fairly consistent throughout the year,
ranging between 5 and 7.5 miles per hour (mph) (8-12 kilometers per hour [kph]), with
average maximum gusts of 15.1 to 22.5 mph (24.3-36.2 kph) (Figure 3-7). Average wind
speeds at both the Peak and Observation Post 3 weather stations tend to be somewhat
higher than at Wilson Cove (Figure 3-7), with average monthly wind speeds of 7.1 to 13.7
mph (11.4-22.0 kph) (both Peak and Observation Post 3 stations; Data sources SCORE
and CSUN weather data, respectively). Wind speeds at the Peak and Observation Post 3
Stations are similar to one another throughout the year.

Although the direction of the winds on SCI tend to be predominantly from the west or
northwest quadrants, there are seasonal shifts in some locations. Figure 3-8 and Figure
3-9 depict wind data for six weather stations. The data is analyzed across four seasons:
spring (March—-May), summer (June-August), fall (September—November), and winter
(December-February). At the Peak Station, summer winds shift and blow more from the
southeast, rather than the predominantly westerly winds of the remainder of the year. At
Eel Point there is a shift in the winter months such that winds are blowing at least as
much from the northeast as from the northwest. The Wilson Cove Station is the only sta-
tion that varies from this west or northwesterly wind pattern with winds blowing almost
exclusively from the north throughout the year.

3.5 Physical Conditions

SCI lies northwest and southeast. Its length is just under 21 miles (34 kilometers [km)]),
with a width of 1.5 miles (2.4 km) towards the northern end that broadens to over 4 miles
(6 km) towards the southern part of the island (Walcott 1897; Olmstead 1958). The
island’s area is about 56 square miles (145 square kilometers [ka]) and is 36,073 acres
(plus 54 acres of offshore rocks). The highest point of elevation is Mount Thirst, located
slightly east of the center of the island, at 1,965 feet (599 meters [m]) (Navy 2008).
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Figure 3-7. Monthly average wind speeds and average maximum wind gusts at A) Wilson Cove, B)
Peak, and C) Observation Post 3 on San Clemente Island. Data Sources: Southern California Offshore

Range weather stations at Wilson Cove and Peak, and Observation Post 3.
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(right) weather stations. Data sources: California State University Northridge and Southern California
Offshore Range weather stations.
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3.5.1 Seismicity

SClis located entirely on the Pacific Plate, a highly active seismic zone with several faults
(Map 3-3). Tectonic mechanisms have fragmented the landscape of SCI, forming unique
geologic features. The San Clemente Escarpment is bounded on the northeast by the San
Clemente Fault, a major active fault. The San Clemente Fault is at least 131 miles (211
km) long and exhibits right lateral and vertical offset faulting. Several small, unnamed
faults are located on the island and in the offshore area nearby.

3.5.2 Geology

SCl is the exposed portion of an uplifted fault block composed primarily of a stratified
sequence of submarine volcanic rock (andesite, dacite, and rhyolite). The volcanic rock is
over 1,969 feet (600 m) thick (Navy 2008). These volcanic rocks are overlain and interbed-
ded with local sequences of marine sediments.

The volcanic and sedimentary rocks that form the bulk of SCI have been dated to the Mio-
cene Epoch (Olmstead 1958; Ward and Valensise 1996; Walcott 1897). The rocks eroded
before the deposition of marine sediments, indicating that the island entered a period of
submergence sometime in the Middle Miocene. Walcott (1897), who gives one of the only
thorough descriptions of the geologic history of the island, believes that the San Clem-
ente volcanics poured over Catalina long after they reached San Clemente, forming a
continuous mass during the Miocene Epoch. Based on this theory, San Clemente did not
exist as a separate land mass, but formed part of a large area of low relief, consisting of
volcanic flows.

The San Clemente crust-block had no significant elevation during the late Miocene, since
erosion occurred during this time period. It was during the succeeding Pliocene Epoch
that further faulting occurred and the San Clemente crust-block became an island with
significant elevation for the first time. This faulting created the steep eastern escarp-
ments currently seen on the island, while the west shore remained at a low elevation.
This low angle, in addition to the strong wave action coming from the west, provided
favorable conditions for the formation of marine terraces (Walcott 1897).

Dacite, a volcanic rock with a purplish hue, occupies a significant area near the center of
the island (from about Lemon Tank to Twin Dams, and west to Seal Cove), exposed at the
summit and the southern tip of Pyramid Head. Where present, dacite overlays andesite
and often takes the form of outcrops. In the central part of SCI, the dacite ranges in thick-
ness from 100 to 225 feet (30 to 69 m) (Muhs 1980).

The youngest volcanic rock is rhyolite, light-colored with a reddish tinge. Rhyolite occurs
at the northwestern end of the island (in the uplands of Northwest Harbor and Wilson
Cove), forming a band from one shore to the other, and southeast of Wilson Cove, where
its width averages approximately 0.5 miles (0.8 km). Thickness of the flows range from 33
to 150 feet (10 to 46 m). Rhyolite is found in the form of loose boulders or stacks on the
terraces and, more commonly, at the base of the eastern escarpments.
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Map 3-3. Fault lines on San Clemente Island.
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Sedimentary limestones, siltstones, diatomites, and shales from the middle to upper
Miocene partly overlay each other and, in some places, are interrelated with the upper
part of the volcanic rocks (Olmstead 1958). Marine sedimentary rocks contain diatoms,
Forminifera, and Mollusca, indicating that these materials were deposited in a marine
environment of shallow to moderate depth during the Miocene Epoch. Marine sedimen-
tary rocks mostly overlay the volcanic rocks, are exposed in some places on the island,
and vary in thickness from 250 to 300 feet (76 to 91 m). Olmstead (1958) believes these
deposits were once much thicker and more extensive.

3.5.3 Terrestrial Topography

The terrestrial topography of SCI includes coastal terraces, upland marine terraces, a
plateau, an escarpment, major canyons, sand dunes, and sandy beaches.

Coastal and Upland Marine Terraces. The coastal and upland marine terraces dominate the
western side of SCI (Photo 3-2) as well as its northern and southern ends, and include
over 20 distinct wave-cut marine terraces (Navy 2008). The coastal terrace is made up of
the first two marine terraces, gently sloping from sea level to about 98 feet (30 m) above
mean sea level (MSL), where it meets the upland marine terrace. The latter includes up to
19 marine terraces in some areas, ranging from 394 feet (120 m) above MSL in the south-
ern portion of SCI, to 1,476 feet (450 m) above MSL mid-island, and 902 feet (275 m)
above MSL at the southern end of SCI (Navy 2008). Terraces are absent from 1,500 feet
(457 m) to the island's summit at 1,965 feet (599 m) (Navy 2008). The lack of terraces
above 1,500 feet (457 m) led some geologists to believe that the island was never fully
submerged during the Miocene Epoch or that the island rose steadily above sea-level,
rather than intermittently, prior to the cutting of the highest terrace at 1,500 feet (457 m)
(Olmstead 1958; Ward and Valensise 1996).

Plateau. The plateau is a moderately rolling, upland terrain that encompasses roughly
the middle third of SCI (Photo 3-3). The highest point on SCI is about 2,000 feet (610 m)
above MSL (Navy 2008). Elevations gradually slope toward the northern and southern
ends of SCI (Olmstead 1958).

Escarpment. The steep escarpment, known as the San Clemente Escarpment, borders the
entire eastern side of SCI, rising dramatically from the ocean (Photo 3-4) and contrasting
sharply with the more gently sloping southwestern portion (United States Department of
Agriculture [USDA] 1982). The San Clemente Escarpment extends from Pyramid Head at
the extreme southeastern end of SCI to Wilson Cove near its northwestern end with an iso-
lated segment between Wilson Cove and Lighthouse Point (Dolphin Bay) farther north. Ele-
vations of the eastern escarpment range from sea level to 1,965 feet (599 m) above MSL
(Navy 2008).

Canyons. Steep, narrow canyons are located throughout SCI (Photo 3-5), but are more
common in its southern half. Some canyons are over 500 feet (152 m) deep, dropping
sharply into the sea (USDA 1982; Navy 2008).
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Photo 3-3. Plateau near Cave Canyon.

3-22 Natural Resource Condition and Management Strategies



Naval Auxiliary Landing Field San Clemente Island Final June 2013

P w . i

Photo 3-5. Box Cnyo on San Clemente IsIn.
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Sand Dunes. Whereas marine terraces record sea level maxima, older sand dunes (Photo
3-6) may record sea level minima on SCI (Muhs 1980). During high sea level periods, ter-
races are cut and calcareous sands are deposited. As sea level drops these sediments can
be deflated and redeposited downwind as dunes. The oldest dunes, found extensively
over the north central part of SCI, formed from sand deposited above marine terraces
during the early Pleistocene (Navy 2008). Active and recently stabilized dunes, found
mainly on the northern end of the island, are the youngest sand deposits on the island
(Photo 3-7; Photo 3-8).

Photo 3-6. Aerial view of San Clemente Island showing dune systems circa
1930 (Navy).

San Clemente Island, 1923
(Ralph Glidden Collection)

Photo 3-7. West Cove Beach and the dune that supplied sand to it before construction of the airfield
(Ralph Glidden Collection 1923). The beach is much narrower today as the sand has eroded away.
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Photo 3-8. Sand dunes on San Clemente Island.

Sandy Beaches. Sandy beaches are found near the northwestern and southern ends of the
island at West Cove (See Photo 3-7), Northwest Harbor (BUD/S Beach), Graduation
Beach, China Beach, Horse Beach Cove, and Pyramid Cove (Walcott 1897). Beach depos-
its are found on some of the lower terraces, frequently capped by alluvial fans 10-33 feet
(3—10 m) thick, particularly at the mouth of the main southwest draining canyons (Ward
and Valensise 1996). Alluvial fan deposits are ill-sorted gravels, sands, and silts with
larger fragments consisting mainly of andesite, which were deposited on the lowest ter-
races near the mouths of the larger canyons along the southwestern and southern mar-
gins of the island.

3.5.4 Nearshore Island Bathymetry and Currents

A narrow island shelf surrounding SCI extends to a depth of about 330 feet (100 m),
extending from 0.3 to 3 nautical miles (nm) (0.6 to 6 km) from the island's coast (Navy
2008). Due to the San Clemente Escarpment, the ocean floor on the east side of the
island drops quickly, leveling off at a depth of about 1,000 m (3,280 feet) below MSL.
Ocean depths decrease at a more gradual rate on the south and west sides of SCI. The
ocean floor surrounding SCI is characterized by high relief rocky habitat surrounded by
soft sandy bottoms (Navy 2008).

SCl is located in the pathway of the warm, northerly flowing California Counter-Current
(Navy 2008) (See Map 3-1). Dye studies conducted from the Wilson Cove wastewater outfall
indicate that the predominant water movement is generally southern (Coastal Resources
Management 1998). Nearshore local currents are driven by wind and tides. The leeward
(mainland) side of SCI is relatively free from substantial wave and swell disturbance.
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3.5.5 Marine Ecoregions

Four distinct marine ecoregions (Map 3-4) have been identified at SCI: north island, east
shore, pyramid, and west shore (Merkel and Associates 2007). The differences between
ecoregions are associated with variations in nearshore island bathymetry, variations in
substrate composition, exposure to different oceanic water masses (e.g., warmer or
cooler waters), and winds.

Given the bathymetry and exposure to winds and oceanic swells on the northern portion
of the island, the north and west regions are dominated by mature kelp forests and sand
bottom with sub-canopy brown algae (Merkel and Associates 2007). These mature kelp
forests in the north and west regions support dense stands of understory algae, unlike
the pyramid and east regions that are dominated by encrusting invertebrates on hard
substrate (Merkel and Associates 2007). The pyramid ecoregion has a southeast aspect
and typically experiences less wind and swell than other exposures throughout the
island (Merkel and Associates 2007). This difference in aspect between the northern and
pyramid regions of the island and their concomitant exposure to cooler and warmer
water masses, respectively, causes variation in community assemblages in similar
sandy, intertidal, and subtidal habitats in nearshore waters of the island.

3.5.6 Water Resources and Hydrology

The steep eastern escarpment differs in water regimes (Map 3-5) from the west side SCI;
this difference can be seen in the varying habitats and vegetation communities on each
side. Physical infrastructure on the island, such as the road system, also affect the
course of water and sediment movement by redirecting and channelizing runoff.

Past overgrazing of island vegetation and trampling compaction of the soil by non-native
sheep, goats, cattle, and pigs affected the water regime through the removal of vegetation
that intercepts moisture from the air and root systems that anchor the soil in place. It is
thought that the loss of fog moisture captured by vegetation significantly impacted avail-
able soil moisture, and the resulting aridification may preclude recovery of native fog-
harvesting vegetation (McEachern 2010). The inability to capture fog may also affect the
potential of a site to resist invasive annual grasses (Evola and Sandquist 2010). As
expected in this maritime climatic regime the hydrologic cycle has a high percentage of
source moisture tied to fog.

Current Management

The water resources and hydrology of SCI are not managed directly; however, the
resource benefits by properly maintained roads and vegetation restoration on slopes,
especially certain kinds of perennial grasses, shrubs, trees, and cryptogams that have
evolved to capture and retain moisture from the air. Additionally, the removal of feral
grazers and the subsequent increase in shrub cover during the past 20 years benefited
soil water retention overall.

Assessment of Resource Management

m Since the removal of feral goats in 1992, the vegetation communities of SCI have been
recovering remarkably well. Natural resources personnel should allow the natural pro-
gression of habitats to continue with periodic control of erosion and non-native species.
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Natural Resource Condition and Management Strategies

3-27



Final June 2013 Integrated Natural Resources Management Plan

MNOTICE: Do not reproduce or distribute without
U.S5. Navy permission [see Document Disclaimer].

g‘) Watersheds
wWatercourses
Roads
L
N Miles
Hydrology on San Clemente Island W@]_ 0 075 L% 3
— Kil 5
Integrated Natural Resources Management Plan, NALF San Clemente Island S o 1 2 4

Map 3-5. Hydrology on San Clemente Island.
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m The description of the role of fog on SCI has not been described. The identification of these
roles would help to identify potential management gaps for SCI vegetation communities.

s Current natural resources projects and programs provide indirect, positive benefits to
water resources and hydrology on SCI.

Management Strategy

Objective: Maintain and enhance the water holding capacity of the island’s native plants and
cryptogams to facilitate recovery of SCI’s ecosystems.

I. Continue to investigate fog capture for support of various isolated restoration sites on
the island.

ll. Perform island-wide surveys to inventory surface water courses and determine each
water course relationship to the ocean.

Hl. Increase vegetation cover that increases fog collection and shading.

IV. Support efforts to analyze and integrate current imagery data obtained from high res-
olution aerial reconnaissance surveys to inform the development of accurate topo-
graphic contour maps for SCI (e.g., Light Detection and Ranging Contour Mapping).

V. Integrate water resources management strategies into various natural resources plans.

A. Continue to implement watershed-based approaches, wherever possible, in sup-
port of Navy policy on Watershed Management (Naval Operations Instruction
[OPNAVINST] 5090.1C: 9-5.2).

B. Improve the integration of natural resources professionals into sustainability
planning for water resources.

3.5.7 Soils and Soil Condition

The Natural Resources Conservation Service completed a draft soil survey for SCI in 1982
(USDA 1982). The survey identified eight series, three soil variants (soils distinctive from
existing series, but not widespread enough to warrant the creation of a new series), and 43
mapping units. Areas that were difficult to access were mapped only to the soil suborder level
as Ustalf. This included the Pyramid Cove area, eastern escarpment, and west shore canyons.

All soils (Map 3-6) on the western slopes have a distinctive silt loam surface cap or hori-
zon that has been described by both Muhs (1980) and the Natural Resources Conserva-
tion Service (SCS 1982). The silt loam horizon was formed, according to Muhs (1980),

from windblown transport of airborne dust. This horizon is a thin (2—-8 inches [5-20 cm)]),
light colored layer with a silt loam texture and, judging from its unique mineralogy, is

unrelated to the profile beneath. It is found on all geomorphic surfaces on the island from
andesitic and dacitic marine terraces and alluvial fans to calcareous dune sand, covering
surfaces ranging in age from 2,760 years to greater than 1.2 million years (Muhs 1980).

There are conflicting theories regarding the origin of the surface horizon on the western
island terrace flats (hypotheses below), such as slopewash or deposition, formation
through profile leaching, and windblown transport (Muhs 1982). The slopewash theory
suggests that sediment is carried by water downhill and deposited in areas of low eleva-
tion, but this seems unlikely due to the fact that the silt horizon is almost uniformly dis-
tributed throughout the island. The silt horizon does show some properties of a leached
horizon (which implies in-situ soil development), but ferrolysis, the chemical reaction
responsible for such horizons, requires far more rainfall than SCI receives.
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Map 3-6. Soils on San Clemente Island (U.S. Department of Agriculture 1982).
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Muhs'’s theory of windblown transport is the more plausible of the three. The uniform
thickness of the silty layer, its occurrence over the entire island and on other Channel
Islands, and its distinct mineralogy (quartz, biotite, and K-feldspar) suggest something
other than local origin (Muhs 1980). Muhs’ studies show that soils in the southwestern
deserts of the United States are presently eroded by wind and are transported to coastal
regions of southern California, including Santa Barbara Island, SCI, and SNI. Eroding
soils in the Mojave Desert are most likely the main source of dust for SCI and other Chan-
nel Islands. Soil samples taken from these areas contain all of the minerals found in the
silt fraction of the silty horizon on SCI. In particular, the high concentrations of quartz,
plagioclase, and mica in the Mojave soils are matched by the distribution in the silty sur-
face horizons on SCI. The silty materials are transported primarily in winter, but also
during the fall and spring when Santa Ana winds prevail. The path of these winds has
been well traced. Air from the high pressure fronts of the Great Basin finds outlets to the
west through the canyons of the coastal mountains as well as to the south toward the
Gulf of California. Wind speeds in the Mojave Desert during a Santa Ana can reach up to
at least 32 mph (51 kph), well within the range of velocities capable of transporting silt
sized particles to SCI (Muhs 1980).

Variation in plant communities of the island is expected to correlate primarily with a gra-
dient of soil moisture availability, or evapotranspirative stress (Westman 1983). In Map
3-7 soils are grouped by their water holding capacity, which is a measure of how much
soil water is accessible to a plant. The droughtiest soils are along the west shore, imme-
diately adjacent to the coast where the California boxthorn (Lycium californicum) plant
community is best expressed, and the very shallow loams on the southern high plateau
grasslands. Clay soils at intermediate elevations have the highest water holding capacity,
and support a mix of grassland on the flats and maritime desert scrub vegetation on the
rockier slopes. Most west shore soils also support low total annual production of vegeta-
tion (0-1,499 pounds/acre/year), which depends upon a mix of water availability and
soil fertility. The grasslands and scrub areas of the plateau are moderately productive
(1,500-2,499 pounds/acre/ year), with the exception of some of the heavy clay soils,
such as near the Old Airfield (VC-3) which are the most productive soils on the island
(2,500-3,500 pounds/acre/year).

Salinity gradients can also place controls on vegetation. Along the west shore, salt aero-
sols from wave action result in soil salinity levels from 3.9 to over 8 millimhos per centi-
meter, high enough to affect species composition on the terraces close to shore. Plateau
and upper terrace soils are essentially non-saline.

Although not well-investigated, nutrient cycling on SCI is tempered compared to the
mainland because of the general lack of burrowing animals and low numbers of soil
arthropods to turn the soil (D. Estrada, pers. com. 1995). Soil anthropods are fundamen-
tal to the breakdown of organic materials (e.g., leaves, vegetation, and carcasses) and the
release of nutrients for new plant growth in mainland systems. This absence no doubt has
profound local effects on the distribution and abundance of plants and, by extension, car-
rying capacities for animals that rely directly or indirectly on plant materials for energy.

Soil Erosion

Soil erosion is a naturally occurring process caused by the action of water and wind
wearing away the land’s surface. Accelerated soil erosion is a net loss of soil beyond the
natural background levels due to land use.
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Under natural conditions in southern California, undisturbed vegetation acts as a check
on the erosion process. The onset of fall rains trigger the germination of seeds from her-
baceous species with as little as 0.50-0.75 inches (1.3-1.9 cm) of rainfall within days.
Roots of perennial, shrub, and tree species begin to produce the annual mass of tiny
feeder roots just beneath the surface of the soil.

Two major factors that can negatively impact vegetation cover and species composition
on SCI are overgrazing and fire. A century of ranching on the island greatly reduced and
simplified the natural vegetation cover and composition of the island. With the removal of
the feral goat population in 1992, the vegetation cover of the island recovered remarkably
well. Fire has become a significant factor in vegetation cover as a result of military train-
ing activities. Both overgrazing and relatively frequent fire events can lead to the invasion
of non-native species, especially annual grasses, which do not possess the permanent
deep roots typical of native perennial grasses. In a positive feedback loop, annual grasses
can make the ecosystem more flammable and more likely to burn in accelerated inter-
vals, suppressing native, deep-rooted species. This is evident on SCI in numerous natu-
ral drainages that have eroded into canyons hundreds of feet deep. Map 3-7 shows the
relative water erosion potential on SCI by drainage (Tierra Data Inc. [TDI] 2007). An esti-
mated 70% of eroded soils eventually are transported to the ocean, amounting to 1,428
tons per year for the island (Navy 2006Db).

Large and small gullies have been documented across SCI, at least since the late 1970s
(SCS 1982). While gullying is sometimes natural, gullies on SCI have been attributed to
surface runoff from unpaved roads, road maintenance activities, military vehicle maneu-
vers without erosion control measures (SCS 1982), and a soil process known as piping.
Piping is concentrated flow, unbroken or continuous from a disturbed point of origin.
Notable examples of gullying with at least some active piping occur just south of Stone
Station. Soils that are high in clay, such as China Point, Eel Point, Lost Point, and NOTS
Pier, have a high shrink-swell potential due to the presence of montmorillonite clays. If
early rains are moderate to light, the clay’s cracks in these soils reabsorb the water and
swell to close the cracks. However, early heavy rain causes sufficient surface runoff that
enters the cracks and moves directly downward. When the free water reaches the bed-
rock or about 3 feet (1 m) in depth, it continues laterally. With increasing velocity it
detaches soil prisms and becomes a pipe-like underground tunnel, ranging 20-200 feet
(6—60 m) long (SCS 1982). The soil above eventually collapses onto itself, and the pipe
continues as a gully with nickpoints creeping upslope each year.

Additionally, the island’s constant sea spray adds sodium to most of the soils. Sodium
disperses the clays, which impedes drainage and makes them more vulnerable to erosive
forces of rain (SCS 1982) and wind; this is most detectable on the west shore soils.

Current Management

Island activities are required to comply with federal statutes on soil conservation (Title 16
U.S. Code [USC] 590a-590q 3), non-point source pollution (Title 33 USC 1323, Soil Con-
servation), and management with a watershed approach (Unified Federal Policy for a
Watershed Approach to Federal Land and Resource Management, pp. 62565 to 62572,
Vol. 65, Federal Register [FR]).
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The focus of soil management is compliance with measures from the SOCAL EIS (Navy
2008) and the BO on SCI Military Operations and Fire Management Plan (USFWS
2008a). These documents identified erosion from military activities as a concern and spe-
cific measures were committed to by the Navy as a result. Additionally, the Navy is in the
process of completing an Erosion Control Plan for the island. Measures in place to con-
serve soil resources on the island are described below (Table 3-3).

Table 3-3. Conservation requirements for soil resources.

Conservation Measure AVYMC-M-3. The Navy will develop a plan that will address soil erosion associated with planned military opera-
tions in the Assault Vehicle Maneuver Area, Artillery Firing Points, Artillery Maneuver Points, and Infantry Operations Area. The Navy
will finalize Assault Vehicle Maneuver Areas, Artillery Maneuver Points, and Artillery Firing Points based on field review with soil erosion
experts and military personnel, such that operational areas minimize inclusion of steep slopes and drainage heads. The goals of the
plan would be to: 1) minimize soil erosion with in each of these operational areas and minimize offsite impacts; 2) prevent soil erosion
from adversely affecting federally-listed or proposed species or their habitats; 3) prevent soil erosion from significantly impacting other
sensitive resources, including sensitive plant and wildlife species and their habitats, jurisdictional wetlands and non-wetland waters, the
Area of Special Biological Significance surrounding the island, and cultural resources. The erosion control plan would lay out the Navy's
approach in assessing and reducing soil erosion in the Assault Vehicle Maneuver Areas, Artillery Maneuver Points, Attillery Firing
Points, and the Infantry Operations Area, as well as routes used to access these areas. The plan would consider the variety of available
erosion control measures and determine the most appropriate measure(s) to control erosion in the area. The plan would include an
adaptive management approach and contain the following essential elements: maps defining boundaries of operational areas that pro-
vide appropriate setbacks; a BMP maintenance schedule; a plan to monitor soil erosion and review the effectiveness of BMPs; site-spe-
cific BMPs to minimize soil erosion on site and minimize offsite impacts, which could include: (a) setbacks or buffers from steep slopes,
drainages, and sensitive resources; (b) site specific engineered or bio-engineered structures that would reduce soil erosion and trans-
port of sediment off site; and (c) revegetation. The Navy will coordinate with the USFWS during development of the erosion control plan
and will submit the draft erosion control plan to the USFWS for review. If the USFWS does not provide comments within 30 days, the
Navy will move forward with implementation of its plan.

Conservation Measure AVMC-M-6. The Navy will develop and implement a project to monitor for erosion, dust generation, and depo-
sition of dust in adjacent habitats.

Conservation Measure AYMC-M-9. The Navy will direct tracked and wheeled vehicles to use the existing route for ingress and egress
to/from the beach at West Cove.

The DoD shall incorporate the BMPs for runoff for the state in which the installation is located to minimize nonpoint sources of water pol-
lution (DoDINST 4715.03).

Conservation Measure FMP-M-7. The Navy will monitor soil and vegetation responses to retardants and herbicides and use this infor-
mation to maximize the effectiveness of fuelbreak installation and minimize impacts to native vegetation.

Road maintenance responsibilities come under the Public Works Department. Off-road use
is only permitted in designated off-road areas or on established trails approved by the
NRO through a Naval Air Station North Island Instruction to minimize erosion. Portions
of Ridge Road have been paved, and some areas north of VC-3 have been graveled and
graded. REWS Road is also now paved. A majority of secondary roads are maintained,
although not on an annual basis. The Amphibious Construction Battalion has also per-
formed road maintenance activities on SCI.

Revegetation efforts have been attempted at the airfield and West Cove beaches to address
coastal erosion. Areas on SCI considered to have erosion issues include: West Cove, the
Airfield, near Arizone Road, portions of West Shore Road, Wilson Cove, along Flasher Road,
Tota Road, Magazine Road, Vista Escarpment, Tombstone Trail, scattered areas on the
upland terrace flats from Eel Point south to Horse Canyon, and Dolphin Bay at the fuel
farm.

Assessment of Resource Management
» There is concern about sedimentation plumes in nearshore waters, during and after
storms, especially since the nearshore waters of SCI are designated as an Area of Special
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Biological Significance (ASBS). The soil retention in the uplands and filtering capacity of
the drainage system is ineffective compared to historic vegetation conditions.

s BMPs identified in Categorical Exclusions for road improvement projects are not
always followed. Failure to implement these BMPs could result in non-compliance
with NEPA requirements.

m Soil surface stabilization is needed to minimize erosion and maximize opportunities
for soils to self-stabilize after disturbance. This threshold is not known for the soils
and vegetation of SCI. This is in part because training load impacts on soils are not
quantified, but also because no conceptual model has been developed that links site
hydrology, soil health, sedimentation, fire, non-native species invasion, historic site
potential to grow vegetation, and recoverability. Such conceptual models are derived
by interdisciplinary teams and are in development internationally, led by the Natural
Resources Conservation Service, and are a component of Ecological Site Descrip-
tions; this approach should be emulated at SCI.

Management Strategy

Objective: Conserve soil resources, especially erodible soils near the heads of canyons, knick-
points of gullies, and areas threatening the uninterrupted continuation of the military mission
or special status species, to provide drainage stability, native vegetation cover, and soil water
holding capacity and protect site productivity, native plant cover, receiving waters, and
access for the military mission.

I. Develop, implement, and enforce an island-wide erosion prevention and control plan
for a five- to ten-year time frame, including a handbook of BMPs.

A. Comply with the BO on SCI Military Operations and Fire Management Plan (USFWS
2008a) by developing a soil erosion plan for planned military operations at SCI.

1. Implement proposed measures to minimize impacts of Assault Vehicle Maneu-
ver Corridor (AVMC), Assault Vehicle Maneuver Road, Assault Vehicle Maneu-
ver Area (AVMA), Artillery Firing Points (AFPs), Artillery Maneuvering Points
(AMPs), Infantry Operations Area (IOA), and Amphibious Landing Sites.

a. Regularly monitor storm runoff and its effect on particularly vulnerable
areas such as steep slopes.

b. The Navy will develop and implement a project to monitor for erosion, dust
generation, and deposition of dust in adjacent habitats.

2. The Navy will identify an ingress/egress and travel route that avoids impacts to
wetlands and minimizes impacts to coastal dune scrub at the Horse Beach Cove
Amphibious Landing and Embarkation Area at Training Area and Range (TAR) 21.

B. Continue to prioritize erosion control based on potential impact to the military
mission or the legally protected resources. To reduce impacts to natural resources
and maintain the desired level of training, erosion control activities should be pri-
oritized according to the seriousness of the degradation and its potential impacts
using the following parameters:

1. Potential impact on high-value facilities, including frequently-used roads that,
if impassable, could hamper training access.

2. Likelihood of sediment entering a jurisdictional wetland or waters of the U.S.,
impacting a listed species, or affecting significant cultural resources.

3. Volume of potential soil loss.
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4. Cost-effectiveness of the control measure.

Implement standardized BMPs from a handbook or other compiled source, as well
as emerging technologies for control.

1. Keep informed and up-to-date on improved methods for preventing environ-
mental impacts during maintenance activities and on revisions in laws, regu-
lations, guidance, and policies.

2. Install water bars, retaining walls, or diversion culverts in areas of high runoff
to provide drainage.

3. Support proper road and utilities development and maintenance in a strategic
manner that secures soil from erosion and considering wildland fire management.

4. Implement roadway improvement recommendations.

5. Assure that all project work areas, including transit routes necessary to reach
sites, are clearly identified or marked. Workers shall restrict vehicular activi-
ties to identified areas.

6. Stabilize disturbed sites with protective materials or erosion control plants.

a. Vegetate disturbed sites with appropriate erosion control or landscape
plants that are native to SCI and grown in the island nursery.

Soil conservation should be considered in all site feasibility studies and project
planning, design, and construction. Appropriate conservation work and associ-
ated funding shall be included in project proposals and construction contracts
and specifications.

1. Use specific guidance for selecting BMPs as presented in the California Storm-
water BMP Handbook, including project planning and design guides, Storm-
water Pollution Prevention Plans (SWPPPs), Water Pollution Control Programs
preparation manuals, Construction Site BMPs Manual (California Department
of Transportation 2003), other specifications in use on SCI projects, and other
proven techniques.

2. Evaluate the success of BMPs utilized at SCI.

3. Minimize disturbance by locating ground disturbing activities on previously
disturbed sites whenever possible. Staging areas shall be prohibited within
sensitive habitat areas. Staging areas shall be delineated on the grading plans
and reviewed by the resource agencies and project biological monitors prior to
start of construction.

Natural resources management at SCI may save costs in the long term with an
investment in staffing to ensure BMPs are implemented on the ground, as
required for the project. A soil erosion expert should also be involved in developing
BMPs and NEPA Categorical Exclusion erosion control measures.

F. Develop a Naval Base Coronado (NBC) Instruction to enforce best practices.

Continue to evaluate and adapt techniques for revegetation through a log of work
accomplished. Ensure it is available to improve future techniques.

A.

Inventory non-essential roads, retire them, and restore to native habitat.

Implement an integrated strategic soil conservation plan in concert with non-point
source management, watershed management (including the hydrologic cycle and fog
harvesting plants), wildland fire management, non-native species, and island recov-
ery goals (See Section 3.9.7.3 Non-Native Terrestrial Wildlife).
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A. SCI shall use a watershed-based approach to manage operations, activities, and
lands to avoid or minimize impacts to wetlands, ground water, and surface waters
on or adjacent to installations. This is in accordance with the guidelines and goals
established in the Unified Federal Policy for a Watershed Approach to Federal
Land and Resource Management, pp. 62565 to 62572, Vol. 65, FR.

IV. To support the evaluation of sustainability, incorporate into long-term monitoring
programs: measures of ground cover, residual biomass, or other indicators of soil and
watershed health.

3.5.8 Water Quality

Nearshore Marine Water Quality

Geographic separation from the mainland tends to separate SCI from many sources of
mainland pollution and anthropogenic inputs. Dynamic current regimes, seafloor topog-
raphy, and meteorological influences all interact to isolate SCI nearshore water quality,
and are primarily subjected to impacts from point sources. Direct impacts and point
source discharges may result from sea and/or shore based training activities.

To assess impacts from these types of activities, water quality within the nearshore
waters of SCI were tested in 2005 and compared to the California Ocean Plan criteria for
the protection of aquatic life (Table 3-4) as promulgated by the State Water Resources
Control Board (SWRCB). SCI reference site samples exhibited pollutant concentrations
below the water quality objectives for the instantaneous maximum, daily maximum, and
six-month median thresholds.

Table 3-4. Water pollutant concentrations in surface waters at San Clemente Island

(Navy 2006a).

Concentration (micrograms per liter)
Constituent SCI Reference Sampling Site  Ocean Plan Objective
Antimony 0.18 1,200°
Arsenic 1.19 ga
Beryllium ND 0.033"
Cadmium ND 1@
Copper 0.142 3a
Lead 0.228 24
Mercury ND 0.042
Nickel 0.25 54
Selenium ND 152
Silver ND 0.7
Thallium ND pR
Zinc 2.65 208
PCBs ND 0.000019°
Phenols ND 308
Chromium, hexavalent ND 28
Cyanide ND 12

Notes: (a) 6-month median value; (b) 30-day arithmetic average; ND - nondetectable concentration.
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Zinc had the highest concentration (2.65 micrograms per liter) of all pollutants tested,;
however, the concentration was an order of magnitude below the water quality objective
(the six-month median). Most concentrations of pollutants tested were determined to be
below or slightly above analytical detection limits (Navy 2006a). Pollutants detected
above limits included copper (0.142 micrograms per liter) and lead (0.228 micrograms
per liter). Non-detectable results were reported for both mercury and total polychlori-
nated biphenyls (PCBs), among others.

These results suggest that training events and activities on or around SCI have an insig-
nificant impact, if any, on nearshore water quality. Many priority pollutants (e.g., metals
and PCBs) were detected in concentrations that were below Ocean Plan objectives, indi-
cating reduced concentrations within the nearshore waters of SCI, and negligible
impacts from point source inputs.

In 2011, comprehensive sampling of ecological communities occurred in rocky intertidal
habitats as part of a regional study in the SCB to assess the potential effects of discharge
on intertidal communities that are located in an ASBS. On SCI, two sites were selected, a
reference site, Eel Point, and a discharge site, Boy Scout Camp. Raimondi et al. (2011)
found there was no general difference in species richness or biological communities at
discharge sites compared to reference sites. These results strongly support the idea that
there is no common impact associated with discharges.

Nearshore Sediment Quality

Sediment quality within the nearshore environment of SCI is largely influenced by point
source discharges and SCI operations. The Navy conducted receiving water and sediment
testing at eight locations around SCI in support of an ASBS exception application. Four
locations were selected to represent areas that receive stormwater discharges associated
with distinct Navy operational activities, such as airfield operations, training ranges, or
in one case, underwater detonation. Other locations were chosen representing areas that
receive stormwater runoff not associated with Navy activities, considered a reference
condition. Data were evaluated using a simplified weight-of-evidence approach that com-
pared data collected at sites associated with Navy activities with accepted water quality
benchmarks (e.g., Ocean Plan limiting concentration), guidelines (e.g., Effects Range Low
[ER-L]), and reference conditions (Navy 2006a).

Table 3-5 indicates chemical concentrations within SCI reference sediments are below
National Oceanic and Atmospheric Administration and EPA sediment quality guidelines.
Metals, such as copper, mercury, and chromium, were found to be below ER-L and
Effects Range Medium (ER-M) concentrations. ER-L and ER-M are indicators of potential
toxicity within sediments. ER-L values are concentrations suggesting a potential for
observable toxicity in sediments. ER-M values are concentrations where observable tox-
icity might be expected. In either case (ER-L or ER-M), concentrations above these
thresholds do not imply toxicity (or adverse benthic effects), rather concentrations above
the ER-L and ER-M criterion indicate potential for adverse effects, and can be used as a
surrogate for potential sediment toxicity, when bioassay data is not available.

Solid phase amphipod testing data is also available for the SCI reference station. The ten
day solid phase amphipod test is a direct effects test, exposing amphipods to collected

sediment for ten days under laboratory conditions. After ten days of exposure the amphi-
pods are assessed for survival and statistically compared to both a sediment control and
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areference station. Toxicity is determined based on survival when compared to reference
sediments. SCI reference sediment showed no signs of elevated mortality in test sedi-
ments, suggesting limited to no toxicity through direct exposure pathways.

Table 3-5. Contaminant concentrations in bottom sediments at San Clemente Island
(National Oceanic and Atmospheric Administration 1999; Navy 2006a).

Sediment Concentration at SCI EPA Sediment Quality
Constituent  Reference Sampling Site (ppm) Guidelines (ER-M Values) (ppm)

Arsenic 2.87 70
Cadmium 0.11 9.6
Chromium 8.56 370
Copper 7.48 270
Lead 2.19 218
Mercury 0.275 0.71
Nickel 4.6 51.6
Selenium 0.56 NA
Silver 0.09 3.7
Zinc 19.2 410
PCBs ND 180
Phenols ND NA
Dioxins 0.0-0.028 NA

Notes: ppm - parts per million; ER-M - Effects Range Median; ND - nondetectable concentration; NA: not
available; TEQ - toxicity equivalency factor.

Using a simplified weight-of-evidence approach, there appeared to be no impact to bene-
ficial uses at any of the sampling locations for the following reasons: 1) Chemical constit-
uents measured in receiving water and sediment at sites affected by Navy operations did
not exceed Ocean Plan Objectives or numerical guidelines (ER-L), respectively, or were
below values measured at reference locations, and 2) No toxicity was observed in receiv-
ing water and sediment.

Current Management

While pollution entering storm drains is usually from diffuse or non-point sources, out-
falls from storm drains represent a point source of discharge to SCI waters. The federal
Clean Water Act (CWA), as amended in 1987 (402[p]), and the Coastal Zone Act Reautho-
rization Amendments of 1990 (Section 6217) are driving regulatory forces in addressing
non-point source pollution from stormwater runoff. The Coastal Zone Act Reauthoriza-
tion amendments require the EPA and the state to develop and implement management
measures to control non-point source pollution in coastal waters, which California has
done through a procedural guidance manual produced by the California Coastal Com-
mission (2000).

The waters surrounding SCI fall under the jurisdiction of the Los Angeles Regional Water
Quality Control Board (LARWQCB). SCI is included in the San Pedro Channel Islands
Hydrologic Unit, along with Anacapa, Santa Barbara, San Nicolas, and Santa Catalina
Islands (LARWQCB 1994). The LARWQCB identifies water quality standards, which are
mandated under the California Water Code and CWA, through the Los Angeles Basin
Plan. Congress delegated certain responsibilities under the CWA to the states and, within
this federal-state partnership, the federal government sets the agenda and standards for
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pollution abatement, while states carry out day-to-day activities of implementation and
enforcement. In California, this is accomplished through the SWRCB and coordinated
through regional boards.

The SWRCB adopted the Ocean Waters of California Water Quality Control Plan (Ocean
Plan)in 1974. The Ocean Plan establishes beneficial uses and water quality objectives for
waters of the Pacific Ocean adjacent to the California coast outside of enclosed bays,
estuaries, and coastal lagoons. Additionally, the Ocean Plan authorizes the SWRCB to
designate waters as an ASBS, which SCl is designated in the Los Angeles Basin Plan. The
SCI ASBS includes waters to a distance of 1 nm (1.9 km) or to the 300-foot (91-m) iso-
bath, whichever is greater, along its 58-mile coastline. The ASBS designation prohibits
all waste discharges, both point and non-point; it is intended to protect species or biolog-
ical communities, due to their value or fragility, from an undesirable alteration in natural
water quality. Exceptions to the discharge prohibitions exist for the Wastewater Treat-
ment Plant at Wilson Cove in the SWRCB Resolution No. 77-11, which created a 1,000-
foot radius ASBS exclusion zone around this discharge and for discharges of stormwater
consistent with Water Resources Control Board Resolution No. 2012-0012. As an ASBS,
SCl is recognized as a federal Marine Protected Area (MPA) (Executive Order [EO] 13158)
but is not included in California’s network of MPAs and is managed under state water
quality regulations for an ASBS.

According to the California Coastal Commission, there are piers, roads, structures, and mil-
itary activities (including the use of ordnance and an airfield) that contribute to discharges
into the ASBS. A watershed characterization delineated 214 watersheds on SCI, many of
which drain into the ASBS (TDI 2007). There are 23 direct discharges. Some of the dis-
charges are industrial storm drains, some carry runoff from roads, and others are associ-
ated with pier or marine landing facilities. A sewage treatment plant, operated by the Navy,
discharges into an excluded zone within the ASBS, under an exception from the SWRCB.

As part of the SCI ASBS exception application, SWRCB requested that the Navy conduct
quantitative intertidal and subtidal biological surveys. A total of ten locations were cho-
sen for sampling; these included five locations representative of areas that receive storm-
water discharges associated with distinct Navy operational activities, such as airfield
operations, training ranges, or, in one case, from underwater detonation operations. The
total also included five locations representing areas that receive stormwater runoff not
associated with Navy activities and, thereby, are considered a reference condition. The
five reference locations were chosen because historical data indicated that there are four
ecoregions around the island that result in different reference conditions.

Two metrics were derived from these surveys: number of taxa and abundance or percent
cover. Since there are no benchmarks available for these metrics, comparisons were
made to reference conditions within an associated ecoregion. Two separate surveys were
conducted; the first survey was conducted from 29 November to 03 December 2005 and
the second survey from 16 May to 21 May 2006.

Results indicated a high degree of biological variability in the intertidal and subtidal
zones within an ecoregion, primarily due to differences in substrate type and coverage
(e.g., cobble, boulder, bedrock, sand). Generally, different substrata supported different
assemblages of organisms and, at some locations, the presence of competitive dominants
(e.g., mature giant kelp forest) led to biological interactions. All marine habitats surveyed
at SCI had diverse, healthy communities. Variability amongst communities was
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attributed to normal variability and there was no indication of direct impacts associated
with naval activities. The metrics used to determine potential impacts to SCI ASBS bene-
ficial uses further indicated biological variability within an ecoregion, supporting the
need to have multiple reference locations. The biological data in combination with water
and sediment chemistry and toxicity provided the weight of evidence that Navy dis-
charges do not compromise protection of ocean waters for beneficial uses, which include:
commercial and sport fishing; preservation and enhancement of designated ASBS; rare
and endangered species; marine habitat; fish migration; fish spawning; and shellfish
harvesting (Merkel and Associates 2007).

In 2006, the Navy established 11 intertidal/subtidal monitoring locations to support the
exception for discharging into ASBS. These sites are co-located with kelp forest monitor-
ing sites and locations of special interest, such as ephemeral stream discharge points.
These sites are intended for inclusion in the island’s overall intertidal/subtidal monitor-
ing program as recommended in the SCI INRMP.

The Navy Public Works Center Environmental Projects Team provides Pollution Prevention
Plans, and Spill Prevention, Control, and Countermeasures Plan Updates. The LARWQCB
conducts the Surface Water Ambient Monitoring Program,1 which includes SCI waters and
coordinates with other monitoring programs. This watershed was a focus for Surface
Ambient Monitoring Program monitoring in 2004-2005.

The Bight ‘08 regional monitoring study coordinated its Cooperative Research Assess-
ment of Nearshore Ecosystems and Partnership for Interdisciplinary Study of Coastal
Oceans Rocky Intertidal efforts with existing monitoring programs at SCI.

Stormwater discharges are regulated by the CWA through the National Pollution Dis-
charge Elimination System (NPDES) permitting program. SWRCB is responsible for
administering permits at SCI. SWRCB has not developed water quality objectives for the
inland surface waters or watercourses. SCIl is required to comply with the SWRCB Water
Quality Order No. 97-03-DWQ, NPDES General Permit No. CAS000001, and Waste Dis-
charge Requirements for Discharges of Stormwater Associated with Industrial Activities
Excluding Construction Activities (General Permit). The General Permit requires develop-
ment and implementation of a SWPPP and a Stormwater Monitoring Program. Both plans
were included in a Stormwater Discharge Management Plan, developed for SCI in Sep-
tember 1993, updated annually. The Industrial General Permit will likely be reissued
early in calendar year 2013 (C. Haynes, pers. com. 2012). The SCI stormwater monitoring
program conducts an assessment, which compares results from stormwater samples at SCI
to EPA benchmarks. The EPA benchmarks are intended to provide comparison values for
sampling results that allow operators to gauge the effectiveness of their BMPs, not to estab-
lish effluent limitations. The EPA stormwater benchmark exceedances have been observed
occasionally, such as suspended solids, and are reported in NBC's annual stormwater
reports (J. Cronin, pers. com. 2011).

To meet discharge prohibitions and effluent limitations from entering receiving waters, the
General Permit requires SCI to meet specific provisions, including annual compliance eval-
uations, monitoring, assessing BMPs, maintaining records, and providing annual reports.
SCI continues to implement new BMPs, described in the revised SWPPP, and complies with
all permit requirements regarding monitoring, recording, and reporting. The installation

1. Available online at: http://www.waterboards.ca.gov/water_issues/programs/swamp/.
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addressed non-compliance issues that resulted in a Notice of Violation in 2001, issued by
the RWQCB to Navy Region Southwest Environmental, concerning effluent limit and
reporting violations at the SCI Waste Water Treatment Plant. A letter report detailing cor-
rective actions initiated the extension to the existing outfall, completed in 2008.

The Navy has coverage under two stormwater permits: the statewide General Industrial
NPDES Stormwater Permit and the statewide General Construction NPDES Stormwater
Permit to support the beneficial uses of the ASBS designation. The Industrial permit
requires wet and dry season monitoring and an annual report to regulators with stormwater
sampling results. The permit also includes the development and implementation of a
SWPPP and maintenance of a GIS record-keeping system. The NPDES General Permit
authorizes SCI to discharge stormwater from the date the Navy submitted a Notice of Intent.
The SWPPP is intended to eliminate illicit discharges, implement BMPs, conduct stormwa-
ter monitoring, conduct industrial inspections, and train employees. SCI personnel cur-
rently implement specific BMPs at each Industrial Activity and general base-wide BMPs to
reduce pollutants in stormwater discharges from a site. Additional monitoring require-
ments are defined in SWRCB Resolution No. 2012-0012. These requirements include sam-
pling all ASBS stormwater discharges greater than 18 inches (46 cm), sediment sampling,
and receiving water and reference receiving water sampling. This work is being completed
as part of ASBS Regional Monitoring during the 2012/2013 wet season (winter).

Assessment of Resource Management

s To improve water quality measures and reduce costs, additional methods could be
investigated to increase the percentage of reclaimed water from the wastewater treat-
ment facility or expand the facility to develop a tertiary treatment process.

s The SWPPP and Stormwater Monitoring Program are updated annually, addressing
new and expanded permit requirements.

s The extent of ongoing violations, resulting from wastewater and stormwater dis-
charge, is intermittent and primarily attributed to exceeding parameters from specific
stormwater outfalls within Wilson Cove. An integrated approach is needed to commu-
nicate and implement the BMPs defined in the SWPPP to eliminate compliance issues
related to stormwater discharge.

m As SCI recovers from grazing pressures, the island’s hydrologic processes are also
responding to changes. There is a need for baseline data to determine if water quality
conditions represent natural hydrologic and erosion processes or rather are an indica-
tion that industrial processes and military training are adversely affecting conditions.

» In support of a precautionary approach, and given that operational changes are occur-
ring, there is a need to maintain compliance with the BO on SCI Military Operations and
Fire Management Plan (USFWS 2008a) and develop and implement an erosion control
plan for the AVMA and IOA. Furthermore, erosion needs to be managed in support of an
ecosystem approach to comply with ASBS requirements. A draft of the erosion control
plan is anticipated to be submitted in September 2012 (C. Escola, pers. com. 2011).

m There is a lack of sufficient baseline data for water resources at SCI. Environmental
staff do not have island-wide, comprehensive water resources information, which
would allow them to identify where surface water courses are located, the jurisdic-
tional status of those water courses, their ecological functions, and/or their natural
resource value.
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During rain events in the wet season, stormwater discharge causes sediment plumes
at canyon mouths; these sediment plumes affect the water quality of the ASBS. There
are also potential concerns that stormwater discharge from Wilson Cove may inadver-
tently degrade ASBS water quality due to urban influences from the infrastructure
located there.

Management Strategy

Objective: Comply with applicable water quality regulations or directives to reduce and min-
imize water pollutants from entering the watershed and nearshore waters of SCL

I

.

.

v.

Assess and report on the status and condition of water quality.
A. Continue dry and wet season monitoring of storm drains.
B. Continue annual stormwater reporting to the LARWQCB.
C. Assess and monitor BMPs to support their stated goals.
D

. Continue to use data from regional long-term monitoring efforts to evaluate base-
line conditions of key water quality parameters at established and representative
sampling locations throughout the ASBS, such as building on the work of the
Southern California Coastal Waters Research Program Bight 1998 (Bay et al.
2000), 2003 (Schiff et al. 2006), and 2008 (Bight 2008).

Integrate water quality management into soil erosion and watershed management, as
well as other natural resource plans under this INRMP.

A. Continue to update and implement the SCI-specific SWPPP associated with the
Industrial General Permit and integrate into general management strategies.

B. Continue to update and implement the SCI Oil and Hazardous Substance Inte-
grated Contingency Plan.

C. Continue to develop, update, and implement an Erosion Control Plan for the
AVMA and IOA.

D. Comply with water quality permit requirements when required by project size or if
a project may affect jurisdictional wetlands or waters of the U.S.

E. Support BMPs that suggest that potable water not be used for landscape pur-
poses. Increase the use of rain and fog capture for landscape use.

Comply with water quality regulations.

A. Coordinate with the U.S. Army Corps of Engineers (USACE), EPA, USFWS, and
LARWQCSB, as appropriate, with regard to restrictions on, or required permits for,
any Navy actions that may affect water resources.

B. Continue to implement BMPs for SCI that include pollutant source controls, man-
agement practices other than source controls, preventative maintenance, spill
prevention and response, erosion and sediment controls, identification of storm-
water pollution prevention personnel, and structural controls for runoff.

C. Implement BMPs to protect and improve water quality and prevent erosion and
sedimentation from SCI land and roads into receiving waters, especially jurisdic-
tional waters.

D. Assess and monitor BMPs to ensure stated goals are achieved.

Continue to focus efforts on habitat protection, erosion control, and stormwater pol-
lution prevention as a primary means to maintain SCI marine water quality health.
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V. Implement watershed-based approaches wherever possible when evaluating the
impact of overall activities on water resources, including fog-harvesting vegetation as
part of the hydrologic cycle and consideration of wildland fire.

VI. Continue cooperative management within the INRMP footprint where jurisdictions
adjoin or overlap.

3.6 Wildland Fire

The SCI Wildland Fire Management Plan (WFMP) was adopted in June 2009. The WFMP
shapes fire-related policy, management, and decisions on the island (Navy 2009a). It sets
the course for sound integration of the Navy's mission, fire protection, and natural
resources protection on SCI. Its primary purpose is to provide for a full and complete
range of training opportunities for military users, while complying with environmental
laws and achieving sustainable ecosystem management.

3.6.1 Fire History

Prior to about 1979, there is little direct information on fire history for SCI. Lightning-
caused fire appears to be rare in recorded history for the Channel Islands (three docu-
mented fires over the past 140 years, on Catalina in 1967, Santa Cruz Island in 1987, and
Santa Rosa in 1988) (Carroll et al. 1993). However, two recent lightning fires have
occurred since these records on Santa Catalina Island (P. Schuyler, pers. com. 2002).
Additional lightning strikes are documented on other islands that did not result in fires
(Carroll et al. 1993). Charcoal deposits from the Pleistocene and Holocene on San Miguel
Island (Johnson 1972) and Holocene on Santa Cruz (Brumbaugh 1980) may have
resulted from natural prehistoric fires. It is appropriate to assume that fire played at least
a minor ecological role in shaping the island's natural resources and will continue to do so
in the future.

During habitation by the Gabrielino people (See Section 2.1.1 Native Americans), it can
be assumed that residential fires occasionally escaped developed areas and that these
aboriginal occupants may have intentionally set fires systematically (A. Yatsko, pers.
com. 2002). Prehistoric manipulation of the botanical environment has been clearly
demonstrated in the results of archaeological, ethnographic, ethnohistoric, and paleobo-
tanical research in the American Southwest. Evidence of these activities by California
tribes was compiled by Blackburn and Anderson (1993). Although none of their assem-
bled data derive specifically from SCI, the island's late prehistoric island Gabrielifio occu-
pants were socially, economically, and linguistically integrated with their mainland
counterparts, who did use fire as a tool to draw out seed yields from plants important to
them (A. Yatsko, pers. com. 2002).

No direct archaeological evidence of intentionally-set aboriginal fires has been examined
for the island, although sedimentary deposits containing charcoal could be investigated
with this in mind. However, because prehistoric island dwellers would have had immedi-
ate knowledge for this use of fire, it can be inferred that they most likely followed the
mainland pattern and frequently burned selected vegetation communities. Although
these aboriginal residents depended to a large degree on the sea for subsistence, archae-
ological evidence from their groundstone seed processing tools suggests a certain reli-
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ance on terrestrial plant resources as well. Some genera commonly used by Native
Americans, including Stipa, Cistanthe, Dichelostemma, and Datura, are known to be
favored by fire over other species (Keeley 1991; Menke 1992).

Fires continued to be set at least intermittently after sheep ranching commenced, from
about 1862 to 1934. There is written documentation of three instances when sheep
ranchers set fire to increase forage for their herds (Andrew 1996).

Sheep grazing leases were immediately canceled when the Navy took control of the island
in 1934. The goat population expanded without controls at this point, and fuel loads
probably became progressively lower and less continuous as goats browsed it down. Mil-
itary use of SCI began to take on the pattern it has today, with the airfield and other local-
ized developments for human occupation and areas of live ordnance use. A change in fire
pattern coincided with the use of incendiary ordnance (Navy 2009a).

3.6.2 Current Fire Pattern

All Channel Islands, except SNI and Anacapa, experience human-ignited fires commonly
compared to natural fires, especially those islands with high levels of human activity
(Carroll et al. 1993) (Photo 3-9; Table 3-6).

Since 1996, approximately half of the fires occurring on the island have occurred within
Shore Bombardment Area (SHOBA) (Table 3-7). A majority of fires do not go downslope;
therefore, topography contains wildfires to areas with fewer sensitive species (B. Mun-
son, pers. com. 2011). Although some fires have not been fought in the past due to the
presence of Unexploded Ordnance (UXO), new NBC policy allows for aerial suppression
assets to fight fires in all areas outside of Restricted Access Areas and Impact Areas. It is
anticipated that fires will be fought with primary focus on human life and facilities and
secondary focus on high priority natural resources. Fires in the northern portion of the
island, where most humans reside while on the island, are usually suppressed before
they spread. This disparity in fire suppression practices within and outside of SHOBA, at
least partially, accounts for the fact that the fires in SHOBA total approximately 90% of
the total acreage burned from 1996-2010 (Table 3-7).
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Photo 3-9. Burned grasslands on San Clemente Island. Photo was taken in August 2000, but exact
date and cause of the fire is not known (Tierra Data Inc. 2000).
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Table 3-6. Number of historical fires on the Channel Islands (1830-1986)
based on literature and dozens of interviews, compiled by Catrroll et al.
(1993). Data from 1987-2010 are sourced from California Department
of Fish and Wildlife. Fires greater than one hectare are recorded by size
range. Fires less than one hectare are not recorded (Navy 2009a).

Number of Historical Fires by Range in Size of Fires (hectares)

Island 1-9 10-99 100-999 1000+
Anacapa 0 0 0

SanClemente  9* 2 1 2

San Miguel 12* 0 2 1

San Nicolas 0 0 0 0
Santa Barbara 0% 4* 1 0
Santa Catalina  21* 3 3 1
Santa Cruz 5 2 0 1
Santa Rosa 0 3 0 0

* Estimate due to lack of accurate records.

Table 3-7. Recorded wildfires comparing the Shore Bombardment Area to north of the
Shore Bombardment Area for 1996-2010.%

Number of Percent of Percent of
Fires Total Acres Burned Total
In SHOBA 78 49.7% 99924 91.3%
North of SHOBA 79 50.3% 953.3 8.7%
Totals 157 100% 10945.4 100%

1. Sources: Navy 2009a; Naval Facilities Engineering Command GIS data (2005-2010).

Early records are inadequate, but many fires covered only a small area and burned out
with no serious impact on natural resources. However, some fires, such as the 1980 fire
from Stone Gate south, spread over much of the island (Navy 2009a). Map 3-8 shows the
fire history on SCI, based on records from 1979 through 2010 (Naval Facilities Engineer-
ing Command GIS Data 2010).
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3.6.3 Ignitions and Ignition Sources

Most fires on the island today are ignited by various types of live ordnance training (Table
3-8 and Table 3-9).

Table 3-8. Known ignition sources, total ignitions, and total acreage burned from 1990-2010.1
Total Known

Ignitions Percent of Acres Burned Percent of
Ignition Source 1990-2010 Total Ignitions 2002-2010 Total Acreage
Unknown 92 46.7% 22,119.0 72.8%
Training (Unspeciﬁed)2 16 8.1% 799.1 2.6%
Naval Shell 12 6.1% 680.0 2.2%
Demolition Charge 14 7.1% 108.0 0.4%
Electrical Wiring/Transformer 4 2.0% 1,931.0 6.4%
Flare 9 4.6% 893.0 2.9%
Missile 6 3.0% 45 0.0%
llumination Round - Naval 6 3.0% 237.7 0.8%
Grenade 5 2.5% 228.0 0.8%
Small Arms 6 3.0% 117.0 0.4%
Tracer Round 9 4.6% 1,521.7 5.0%
Vehicle exhaust pipes 3 1.5% 458.0 1.5%
Controlled Burn 3 1.5% 317.0 1.0%
Helitorch during fuelbreak instruction 2 1.0% 646.0 2.1%
UAV Crash 2 1.0% 8.0 0.0%
Artillery Shell 1 0.5% 25 0.0%
Air to Ground Ordnance 2 1.0% 238.0 0.8%
Spark off Target 1 0.5% 55.0 0.2%
llumination Round - Mortar 4 2.0% 32.7 0.1%
TOTAL 197 100.0% 30,396.2 100.0%

1. Sources: 1990-2010 wildland fire inventories, GIS data 1993, 1994, 1996, 1999, and 2010; USFWS 2001; Navy 2009a.

2.1n 2007, SCORE began recording some fire ignition sources as unspecified ‘Training’. This new category undoubtedly shares some overlap
with the similar and previously existing ignition source category, ‘Unknown’. Despite the great potential for overlap between these catego-
ries, they have been kept separate here for the sake of coherence with NAVFAC GIS data.
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Table 3-9. Known number of ignitions and acres burned each year between 1990 and 2010 by
ignition source.!

N AEEEREEREREEEEEHEEREEEEEE
Ignition Source glglalalalalal 3 |8l888/8/8I818| & § ol
Unknown #rires| 1 | 4 [ 16| 4 | 5 1] 4 1 4 1011|1815/ 0] O 1 6 92

Acres |1,000(8,446(6,271|2,430|1,287| 5.0 {800.0f 2.5 |162.0{0.0|6.8|73.4/221.0{29.6/0.0| 0.0 | 221.0 |1,164.0{22,119.2
Training (Unspeci-  |#Fires 1| 3 2 16
fied)? Acres 7717|7210 05 799.2
Naval Shell #Fires 7 4 1 12
Acres 176.0 481.0 [ 23.0 680.0
Demolition Charge Fires 1 2 3 2 |1 3 2 14
Acres 18.0 10.0| 12.0 {18010 23.0| 26.1 108.1
Electrical Wir- #Fires 2 2 1 5
ing/Transformer  facreg 120.0| 1,483 [328.0 19310
Flare #Fires 1 1 1 3 1 7
Acres ? 1845.0 40 |43.0 1.0 893.0
Missile #Fires 2 4 6
Acres 25120 45
Tlumination Round - [#Fires 1 4 1 6
Naval Acres 46 [230.0 27 2373
Grenade HBFires 3 1 1 5
Acres 216.0 2.0 10.0 228.0
Small Arms Fires 2 3|1 6
Acres 20 |114.0|1.0 117.0
Tracer Round #Fires 1 2 2 |2 1 8
Acres 162.0 3.0 23.0 [25.0 1,308.7 15217
Vehicle exhaust pipes [#Fires 1 2 3
Acres 350.0 108.0 458.0
Controlled Bumn #Fires 1010 1.0 3
Acres ? 730 244.0 317.0
Helitorch during fuel- BFires 1 1 2
breakinstruction  |acreg 3000 346.0 6460
UAV Crash HFiTes 1 1 2
Acres 1.0 7.0 8.0
mery Shell #Fires 1 1
Acres 25 25
Airto Ground Ord-  [#Fires 111 2
nance Acres 235.03.0 238.0
Spark off Target #Fires 1 1
Acres 55.0 55.0
Tumination Round - [#Fires 2 1 1 4
Mortar Acres 50 0.0 277 327
TOTAL #Fires| 1.0 | 6.0 |18.0] 5.0 |10.0]19.0|18.0] 150 |19.0]6.0|L.01L0]18.0 |15.0[12.0| 80 | 7.0 | 6.0 195
Acres |1,000(8,446(7,189|2,592|1,611|446.6|1,571|1,988.0|1,374(31.0| 6.8 |73.4{221.0|29.6(77.7|990.7| 1,584 (1,164.0{30,396.2

1. Sources: 1900 - 2001 Wildland fire inventories, NAVFAC GIS Data 1993, 1994, 1996, 1999, and 2010; USFWS 2001; Navy 2009a.

2.1n 2007, SCORE began recording some fire ignition sources as unspecified ‘Training’. This new category undoubtedly shares some overlap with the similar
and previously existing ignition source category, ‘Unknown’. Despite the great potential for overlap between these categories, they have been kept separate
here for the sake of coherence with NAVFAC GIS data.
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Current Management

Wildland fire management is primarily driven by the WFMP (Navy 2009a), the BO on SCI
Military Operations and Fire Management (USFWS 2008a), and the Conservation Agree-
ment between the Navy and USFWS concerning the San Clemente island fox (Urocyon lit-
toralis clementae) (10 January 2003) (Table 3-10). As part of the range certification
process, fire-safe clearing on small arms and other ranges is conducted separately from
other fire planning. The WFMP was signed due to the long-term commitment and collab-
oration among military operators, NRO, and contractors.

Table 3-10. Conservation requirements for wildland fire management.

FMP-M-1. The Navy will evaluate firelines and bladed areas disturbed by fire suppression activity and rehabilitate these areas as practica-
ble and appropriate.

FMP-M-2. The Navy's Natural Resource Office will determine whether seeding is appropriate for postfire erosion control. Seeding would be
overseen by the SCI Botany Program and would use native seed collected from SCI.

FMP-M-4. When designing and implementing fuel breaks, the Navy will factor in the need to protect canyon shrubland/woodland occupied
by shrikes. Coordination between Navy Natural Resource personnel and applicators will occur prior to fuel break installation in the proximity
of occupied nesting areas.

FMP-M-5. The Navy will minimize impacts to listed species and occupied habitat associated with Phos-Chek application by considering the
locations of federally-listed species in advance of fuel break installation. This will allow the Navy to avoid impacts to the extent practicable.
The Navy will avoid application of Phos-Chek within 300 feet (91.5 m) of mapped Santa Cruz Island rock-cress locations and avoid applica-
tion of Phos-Chek within 300 feet (91.5 m) of other mapped listed species to the extent consistent with fuelbreak installation.

FMP-M-7. The Navy will monitor soil and vegetation responses to retardants and herbicides and use this information to maximize the effec-
tiveness of fuelbreak installation and minimize impacts to native vegetation.

FMP-M-7. The Navy will coordinate the development of burn plans with natural resources staff to identify potential biological issues.
FMP-M-8. The Navy will consider the locations of federally-listed plants in advance of prescribed fire application so that impacts can be
avoided by location or timing where possible and plan prescribed fire to provide a resource benefit where appropriate.

FMP-M-13. The Navy will conduct pre-season briefings on minimal impact suppression tactics for the fire fighting personnel. This would
include guidelines on fire suppression materials and tactics, including limitations associated with Phos-Chek and salt water drops.

FMP-M-14. The Navy will conduct an annual review of fire management and fires that will allow adaptive management, if required, as out-
lined on page 4-56 of the draft WFMP (September 2005 draft). The USFWS will be included as an invited stakeholder to participate in this
annual review.

FMP-M-15. The Navy will staff and train a Wildland Fire Coordinator prior to modifying existing training restrictions or increasing distribution
of ignition sources on SCI. The equipment and tools necessary for this staff person to accomplish the duties of this position will be in place
prior to any increasing ignition sources on the island.

BTS-M-2. Fire Danger Rating System precautionary measures at these sites will be the same measures implemented at TAR sites.
Comply with take authorization under the MBTA-Migratory Bird Rule regarding fires that are started incidental to military readiness activities.
During INRMP reviews, SCI must report to the USFWS migratory bird conservation measures implemented and the effectiveness of the
conservation measures in avoiding, minimizing, or mitigating take of migratory birds (See Appendix E).

The fire plan aligns weather conditions, ordnance use, and staging of suppression assets
into a Fire Danger Rating System, based on expected response times. It set target acreage
ceilings for certain sensitive plant communities.

The WFMP calls for aerial suppression assets during fire season under certain fire
weather conditions. Per the plan, a helicopter is to be on standby at the air terminal on
the island to respond to a fire in SHOBA. However, due to UXO concerns, the helicopter
cannot be used in SHOBA.

Fuelbreaks using retardant foam have been laid down every year for the past several
years to: manage expected fires coming from the SHOBA target areas, keep them con-
tained in size, prevent them from entering canyons, and prevent impacts to special sta-
tus species, such as the San Clemente loggerhead shrike. A primary concern of
fuelbreaks in recent years has been the mild fertilizing effect from the chemical constitu-
ents of the retardant mixture. The fertilizing effect is amplified by repeated applications
over the years.
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As aresult of fire management planning, fire research studies on For more specific informa-
adaptation of vegetation and the use of prescribed fire have tion concemning wildland
arisen. Currently, a San Diego State University student is I'kr]ee rgi?:‘rg[evrggigtnriﬁrhf
studying prescribed burns in grassland habitat (E. Howe, pers. ¢ wemp (Navy 2009a).
com. 2012). Additionally, the U.S. Geological Survey (USGS) and

Space and Naval Warfare Systems Command are collaborating

on California boxthorn fire response plots (J. Keeley and D. Lawson, pers. com. 2012).

Assessment of Resource Management
m SClis currently not in compliance with some portions of the WFMP (Navy 2009a), due
to the inability to safely abide by requirements listed in the plan.

» Despite safety procedures in regard to when and how to Blow-In-Place UXO, there
remains the risk of wildfire ignition. This needs to be addressed in the WFMP update,
currently in progress.

» Suppression response for structures in developed areas is not prioritized, and with
limited fire response resources, this prioritization should be conducted immediately
to prevent the loss of important and necessary structures.

s Currently, not all firebreak roads meet the accessibility standards, as described in
the WFMP, to function for fire suppression support.

s The burned habitat acreage thresholds from the WFMP may have been exceeded
sooner than expected. In addition, habitats have increased and/or changed in acre-
age over time. The thresholds need to be revisited.

s The timing of fuelbreak installation is difficult to plan because it is important to place
the retardant outside of fire season, whereas before fire season there is the potential
for heavy rains to compromise the fuelbreak. This timing should be investigated and
established.

s Fuelbreaks pose ecological concerns; the potential ecological impacts of fuelbreaks
should be investigated.

s While implementation of the WFMP has led to improvements in communication sys-
tems and weather monitoring, there remain uncertainties about whether more com-
munication equipment is needed. There is also a need to revise or clarify the
communication protocols before, during, and after a fire.

» There are questions about whether Remote Automated Weather Stations are being
used effectively for fire weather prediction. Also, there are questions about whether
fire management can improve now that weather station reporting has improved.

m There is a recognized need for more staffing to implement the WFMP, related conser-
vation measures, and other Sikes Act (as amended) requirements for SCI.

» Current fire-related studies taking place on the island will add to the knowledge of the
effects of wildland fire on island habitats.

s Annual review and adaptive management have been hampered by inadequate post-
fire reporting.

Management Strategy

Objective: Use all available wildland fire tools to minimize the cost of fire suppression while
avoiding adverse impacts on military training, and consider firefighter and human safety,
facilities, and promoting natural resources objectives of this INRMP.
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v.

Vi.

Manage fire ignition risk as hazardous weather and fuel conditions increase.

A. Require constant monitoring of SCI weather conditions during the fire season to
help prepare appropriate suppression response in high fire danger conditions.

B. Determine whether Remote Automated Weather Stations are placed most advan-
tageously for fire weather prediction to assist in managing live-fire training igni-
tions. Standardize the placement, instrumentation, and reporting of Remote
Automated Weather Station data to facilitate fire management.

C. Prioritize buildings that should be saved in the event of a wildfire encroaching into
developed areas.

D. Revise or clarify the communication protocols before, during, and after a fire.
Upgrade communications equipment as necessary to achieve a three-minute noti-
fication of first fire observation.

Conduct strategic fuels management by establishing: safety corridors or buffers
where fuels are reduced, defensible space around structures, and low-intensity land-
scape modification that also meets ecological objectives. These are the initial lines of
defense to reducing adverse ecological effects of wildland fire and the associated cost
of fire suppression.

Due to the high cost of providing the manning and equipment necessary for the sup-
pression of wildland fire, use timely and appropriate suppression response through
use of tactical and strategic planning. It is extremely necessary to manage the cost of
suppression protection through pre-fire planning. Annual risk analysis along with
recorded statistics will help in determining future funding and needs of the suppres-
sion protection of wildland fire on SCI.

A. Produce a map showing areas where a helicopter can directly attack fires once
Restricted Access Area protocols are formalized.

B. Evaluate the use of fixed wing aircraft on standby on the mainland to assist with
fire suppression.

C. Prioritize firebreak roads that are most useful for fire management and routine
maintenance to maintain accessibility for fire management purposes. Integrate
into the annual road maintenance budget and schedule.

Explosive Ordnance Disposal detonations in or near listed species habitat should be
conducted in a manner minimizing the potential for wildfire without compromising
personnel safety (Conservation Measure G-M-35).

Minimize impacts to listed species and occupied habitat associated with fuelbreak
application by considering the locations of federally-listed species in advance of
installation (Conservation Measure FMP-M-5).

A. Avoid application of fuelbreaks within 300 feet (91.5 m) of mapped listed species to
the extent consistent with installation (Conservation Measure FMP-M-5).

B. Reconsider habitat acreage thresholds now that more shrub exists on the island
and species status has changed. Consider the long-term health and maintenance
of the natural ecosystem and INRMP objectives.

C. Update the WFMP to using a percentage of habitat instead of acreage as a thresh-
old for adjusting management.

Coordinate prescribed burns in advance of application to avoid populations of feder-
ally-listed plants (Conservation Measure FMP-M-8).
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VIl. Plan prescribed fire to provide a resource benefit where appropriate (Conservation Mea-
sure FMP-M-8).

VIll.Consider additional staffing to implement the WFMP, related conservation measures,
and other Sikes Act (as amended) requirements.

IX. Conduct sufficient post-fire reporting to facilitate better decisions through adaptive
management.

3.7 Terrestrial Habitats and Communities

3.7.1 Vegetation and Land Cover Types

3.7.1.1 Floristic Relationships

The flora of SCI is similar to that of the mainland coast with important exceptions. The
island is rich in endemics, most of which are relictual (e.g., woody perennials), but some
are a result of divergent island evolution (Axelrod 1967). The Santa Cruz Island ironwood,
for example, is found on SCI, Santa Cruz, and Santa Rosa, but exists only in fossilized
forms today on the mainland. A counterpart for the white-flowered San Clemente Island
Indian paintbrush (Castilleja grisea) has never been found on the mainland or any other
Channel Island.

Raven (1963) also noted that certain components of the flora are related to areas in north-
ern California, rather than the nearest mainland sites. An explanation for this floristic
relationship is that a much more mesic climate predominated in California during the last
glacial epoch. When a warming trend followed, a more arid flora became dominant on the
mainland, while the Channel Islands acted as a refuge for the northern elements because
of moist, moderate conditions. Examples of plants found on SCI and northern California,
but not the nearby mainland, are: beach evening primrose (Camissoniopsis cheiranthifolia
subsp. cheiranthifolia), silver burr ragweed (Ambrosia chamissonisvar. chamissonis), true
babystars (Leptosiphon bicolor), and wild pea (Lathyrus vestitus).

Westman (1983), on the other hand, concluded that SCI contains more floristic affinities
with coastal succulent scrub of Baja California than any of the mainland coastal scrub
communities in Alta California, as indicated by the prominence of fleshy stem succulents
(Family Cactaceae, Crassulaceae, and Euphorbiaceae). Examples of plants found on SCI
and areas south are: cliff spurge (Euphorbia misera), coast goldenbush (Isocoma menzie-
sii), and island ragweed (Senecio lyonii).

3.7.1.2 Early Vegetation Mapping

A vegetation map for SCI was created in the late 1970s, and included 13 categories using
the Thorne (1976) classification, as adapted by Sward and Cohen (1980), based on map-
ping from aerial photos from on 11 March 1977 at 15,000 feet (4,572 m) in altitude. Table
3-11 shows mapping units, acreages, and percentages of the island area covered by each.
Correct acreage of the island is 36,073 plus 54 acres (14,598 plus 22 hectares [ha]) in off-
shore islands and rocks.
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Table 3-11. Vegetation mapping units, acreages, and percentages of island area for

San Clemente Island (Sward and Cohen 1980).

Vegetation mapping units Acres % of Island Area
Grassland 11,831 33
Maritime Desert Scrub—-Boxthorn Phase 5,849 16
Maritime Desert Scrub-Prickly Pear Phase 7,336 20
Maritime Desert Scrub—Cholla Phase 4,941 14
Maritime Desert Scrub-Prickly Pear/Cholla 1,514 4
Maritime Sage Scrub 386 1
Canyon Shrub/Woodland 696 2
Coastal Salt Marsh 19 0.1
Stabilized Sand Dunes 425 1
Active Sand Dunes 224 1
Sea Bluff Succulent 45 0.1
Disturbed 2,691 7
Coastal Strand 116 0.3

3.7.1.3 Ecological Units

The vegetation mapping units identified above are generalized plant associations. Since
an important goal for managing SCI's natural resources is preservation of the full range of
ecological niches that occur, these units by themselves cannot be used to fulfill this pur-
pose. For the purposes of land management planning, landform, soils, and vegetation
maps were brought together to define new ecosystem management units that could better
address management goals. In all, 14 unique ecological units were identified (Table 3-12).

Table 3-12. Ecological units, acreages, and percentages of island area

for San Clemente Island.

Ecological Units Acres % of Island Area
Canyon Woodland 6962 1.9
Maritime Desert Scrub-Boxthorn 3621.0 97
Maritime Desert Scrub—Boxthorn/Grassland 21888 5.9
Maritime Desert Scrub/Grassland complex (terrace faces and flats)  8921.4  23.9
Maritime Desert Scrub—Pyramid Cove and south-facing slopes 16115 43
Maritime Sage Scrub-northeast escarpment 3699 10
Maritime Sage Scrub/Desert scrub—canyon walls and escarpments  5858.3  15.7
Grasslands, loamy soils 52759 142
Grasslands, clay soils 5383.7 145
Active Sand Dunes 2238 06
Stabilized Sand Dunes 4129 11
Coastal Strand 166.8 0.4
Coastal Salt Marsh 19.3 0.1
Sea Bluff Succulent 36.0 0.1
Developed 3591 1.0
Unmapped 916.1 25
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The vegetation mapping units labeled as disturbed in the original vegetation mapping
were re-designated with an appropriate ecological unit label, where possible. Outside of
known developed areas (360 acres [145 ha] of buildings and other structures), each area
was assigned to the ecological unit, verified by aerial photos taken in 2000. Approxi-
mately 900 acres (364 ha) that were originally labeled as disturbed were unable to be
assigned to an ecological unit.

3.7.1.4 Vegetation Map 2011 Update

The vegetation communities of SCI were recently re-evaluated (Institute for Wildlife Stud-
ies [[WS] 2011, unpubl.) to align the island’s vegetation map with the currently accepted
vegetation mapping system used in California, described in the Manual of California Veg-
etation (Sawyer and Keeler-Wolf 1995) and updated in a second edition (Sawyer et al.
2009). The vegetation mapping protocols laid out in the Second Edition of the Manual of
California Vegetation have been adopted by the California Native Plant Society (CNPS)
and the CDFW as the standard for the CDFW’s Vegetation Classification and Mapping
Program. The Vegetation Classification and Mapping Program system is a systematic,
hierarchical, floristic-level classification system that can be tiered up to both the Interna-
tional Vegetation Classification and the U.S. National Vegetation Classification Systems.
The U.S. National Vegetation Classification System was established as the standard clas-
sification framework for vegetation by federal agencies in the United States (Federal Geo-
graphic Data Committee 1997), and is being developed by NatureServe and its natural
heritage member programs in partnership with the Federal Geographic Data Committee,
the ESA Vegetation Classification Panel (Jennings et al. 2003), and federal partners.

The new vegetation map now includes 19 distinct vegetation alliances, including four
grassland alliances, ten scrubland alliances, two woodland alliances, and three alliances
occurring on dunes. It should be noted that additional vegetation types do occur on the
island but are too small to be detected by the vegetation map (e.g., coastal salt marshes,
alkali marshes, and island cherry woodlands).

Table 3-13 lists the vegetation alliances of SCI and how these alliances relate to the
National Vegetation Classification System. Map 3-9 shows the distribution of alliances
across SCI.

Current Management

Vegetation communities are monitored through the Long-Term Vegetation Condition and
Trend Analysis (LCTA) monitoring program, well as by on-island botany staff. Resto-
ration and revegetation projects are conducted by NRO through implementation of two
Environmental Program Requirements (EPRs): 1) seed collection and propagation, and 2)
site selection, out-planting, and maintenance.

Annual non-native plant species control efforts are also conducted and reports are pro-
duced by NRO contracting staff. Management of terrestrial habitats also coordinates and
takes into consideration the cultural resource management efforts focused on SCI's
archaeological resources.
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Map 3-9. T'egetation communities of San Clemente Island (Institute for Wildlife Strategies 2011).
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Table 3-13. National Vegetation Classification System hierarchy and vegetation alliances,
acreages, and percentages of island area for SCI (Source: Institute for Wildlife Studies 2011
unpublished data).

National Vegetation Classification System Hierarchy and Vegetation Alliances

Formation Class: Mesomorphic Shrub and Herb Vegetation (Shrubland and Grassland)
Formation Subclass: Mediterranean Scrub and Grassland
Formation: Mediterranean Scrub
Division: California Scrub
Macrogroup: California Chaparral
Group: California Maritime Chaparral 3.4%
Lemonade Berry Alliance (Rhus integrifolia) 3.4%

Macrogroup: California Coastal Scrub

Acres % of Island Area

Group: Central and South Coastal Californian Coastal Sage Scrub 11.4%
California Sagebrush Alliance (Artemisia californica) 3,920.7 10.9%
Island Morning-Glory Alliance (Calystegia macrostegia amplissima) 189.9 0.5%

San Clemente Island Tarplant Alliance (Deinandra clementina) 12.4 <0.1%

Formation: Mediterranean Grassland and Forb Meadow
Division: California Grassland and Meadow

Macrogroup: California Annual and Perennial Grassland

Group: California Perennial Grassland 22135 6.1%
Needlegrass Alliance (Stipa sp.) 2,2135 6.1%
Group: Mediterranean California Naturalized Annual and Perennial Grassland 3,849.6 10.7%
Wild Oat Alliance (Avena sp.) 2,533.7 7.0%
Ripgut Brome Alliance (Bromus diandrus) 1,023.7 2.8%

Red Brome Alliance (Bromus madritensis)

Formation Subclass: Temperate and Boreal Shrubland and Grassland
Formation: Temperate and Boreal Scrub and Herb Coastal Vegetation

Division: Pacific Coast Scrub and Herb Littoral Vegetation
Macrogroup: Vancouverian Coastal Dune and Bluff

Group: Pacific Dune Mat

Silver Burr Ragweed Alliance (Ambrosia chamissonis) 339.3 0.9%
Milkvetch Alliance (Astragalus sp.) 17.3 <0.1%
Red Sand Verbena Alliance (Abronia sp.) 331 0.1%
Group: California Coastal Evergreen Bluff and Dune Scrub 1,134.8 3.1%

Coyote Brush Alliance (Baccharis pilularis)

Formation Class: Xeromorphic Scrub and Herb Vegetation (Semi-Desert)
Formation Subclass: Warm Semi-Desert Scrub and Grassland
Formation: Warm Semi-Desert Scrub and Grassland

Division: Sonoran and Chihuahuan Semi-Desert Scrub and Grassland
Macrogroup: Viscaino-Baja California Desert Scrub

Group: Coastal Baja California Norte Maritime Succulent Scrub

California Boxthorn Alliance (Lycium californicum) 6,458.8 17.9%
Coast Prickly Pear Alliance (Opuntia littoralis) 9,441.8 26.2%
Coastal Cholla Alliance (Cylindropuntia prolifera) 5,340.9 14.8%
Coast Prickly Pear-Coastal Sagebrush Alliance 173.6 0.5%

Formation Class: Mesomorphic Tree Vegetation (Forest and Woodland)
Formation Subclass: Temperate Forest

Formation: Warm Temperate Forest
Division: Madrean Forestand Woodland
Macrogroup: California Forest and Woodland

Group: Californian Broadleaf Woodlands and Forests 435
Santa Cruz Ironwood Alliance (Lyonothamnus floribundus asplenifolius) 221 <0.1%
Island Oak Alliance (Quercus tomentella) 214 <0.1%
Other Cover Types 2,070.7 5.7%
Ruderal 547.4 1.5%
Coastal strands and bluffs (sparsely vegetated) 318.1 0.9%
Roads and developed areas 812.7 2.3%
TOTALS* 36,083.3 -
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Assessment of Resource Management

s The current monitoring and revegetation programs have been successful, with planting
including 56 species (three trees, 24 shrubs, 23 subshrubs, three grasses, and two
succulent species), restoration and revegetation efforts should continue to be a priority.

m  Accessibility and logistics challenges are an on-going factor working against resto-
ration efforts in canyons.

s While the 2011 vegetation map update provided valuable insight into the current condi-
tions on SCI, more surveys to delineate vegetation habitat boundaries, including more rig-
orous ground-level verification, is needed.

Management Strategy

Objective: Continue to update and enhance the vegetation map, working towards an accu-
rate depiction of the condition and distribution of the island’s plant communities as a tool
for aiding in island resource management decisions.

I. Conduct ground-truthing surveys, preferably by personnel trained in the Vegetation
Classification and Mapping Program protocols to ensure that the vegetation mapping
is consistent with state-wide standards.

A. Coordinate with CDFW Vegetation Classification and Mapping Program personnel.

ll. Consideration should be given to conducting a series of CNPS-compliant Rapid
Assessment Plots to provide supporting data for a final vegetation map.

Hll. Determine dominant species within delineated polygons.
A. Interview SCI botany staff.

IV. Use aerial photographs to aid in the establishment of vegetation communities.

3.7.1.5 Californian Broadleaf Woodlands and Forests

While broadleaf woodlands, which occur in many of the steep canyons, occupy only
about 2% of the island’s area, much vegetative structure and floral and wildlife diversity
are contained within them. There is some thought that historically most of the eastern
escarpment was covered with trees, with a report of up to 1,000 trees on slopes due east
of Mount Thirst (Raven 1963). Ironwood trees have historically been reported in all east-
ern canyons from Mount Thirst south. These woodlands provide the most important
structural component of habitat and food for island birds, as well as creating microsite
diversity for several sensitive plant species. Vegetation within canyons is strongly
affected by aspect. The hotter aspects are scantily vegetated with California sagebrush
(Artemisia californica) and coast prickly pear (Opuntia littoralis). The upper canyons can be
mostly grassland, with a patchwork of shrubs or trees grouped in rock outcrops, seepy
areas, or pockets of water concentration and deeper soil.

Southern canyons (from about Stone Station south) harbor groves of trees and shrubs. Big
berry toyon (Heteromeles arbutifolia), Catalina Island cherry (Prunus ilicifolia subsp. lyonii),
island oak (Quercus tomentella), and Santa Cruz Island ironwood are the common tree spe-
cies in this habitat. Canyon live oak (Quercus chrysolepis) and hybrids are also present.
Other species characteristic of canyon walls and cliffs include: bright green dudleya (Dudleya
virens subsp. virens), golden spined cereus (Bergerocactus emoryi), lemonade berry (Rhus
integrifolia), Nevin's woolly sunflower (Constancea nevinii), San Clemente Island bedstraw
(Galium catalinense subsp. acrispum), and showy island snapdragon (Gambelia speciosaq).
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The understory of these woodlands is variable, depending partly on canopy closure. Ripgut
brome (Bromus diandrus) often dominates more open groves, with occasional shrubs of
Opuntia spp., California brittlebush (Encelia californica), California sagebrush, or lemon-
ade berry. California fuchsia (Epilobium canum subsp. canum), San Clemente Island
Indian paintbrush, and San Clemente Island lotus (Acmispon dendroideus var. traskiae)
are appearing to be more common in the canyons since goat removal. San Clemente Island
bush-mallow (Malacothamnus clementinus) occurs as a shrub component on several sites.
The understory is also rich in many perennial herbs or subshrubs, such as Blair's wirelet-
tuce (Munzothamnus blairij, California maidenhair (Adiantum jordani), hoary bowlesia
(Bowlesia incana), a red-flowered form of island bush monkeyflower (Mimulus aurantiacus
var. parviflorus), and San Clemente Island phacelia (Phacelia floribunda).

Many ironwood trees that appeared dead are sprouting abundantly after the successful
goat removal program was completed in 1992, and ironwood stands have some under-
story. Seedling recruitment has been reported recently for a few island oak, lemonade
berry, and Catalina Island cherry.

Many recent reports of new shrub sightings represent the return of structural integrity to
this community. This community is recovering from past grazing by feral herbivores.
However, potential long-term viability of this woodlands is only moderate because of the
lack of tree seedling recruitment and stand age structure woodland components and
threat of decline or even extinction of some. Decline in ironwood may be due to genetic
drift and loss of variation and ability to set viable seed (J. Dunn, pers. com. 2008).

Soils. Soils are very shallow and weakly developed, but deeper pockets are sufficient to
support large trees. The surface soil texture is a silt loam to clay loam with some cobble
or gravel content. Steep slope has prevented significant soil development in this commu-
nity. Where subsoil does exist, it is a cobbly clay underlain by extremely cobbly sedi-
ments or hard volcanic rock. Deeper soils are found on the less severe slopes or in
deposition areas. Areas of exposed rock outcrop are common.

Sensitive Plants. Big berry toyon, Blair’s wirelettuce, bright green dudleya, Channel Island
tree poppy (Dendromecon harfordii subsp. rhamnoides) (if still on island), island big-pod
ceanothus (Ceanothus megacarpus subsp. insularis), island jepsonia (Jepsonia malvifo-
lia), island oak, island redberry (Rhamnus pirifolia), Lyon’s phacelia (Phacelia lyonii),
Nevin’s woolly sunflower, San Clemente Island bedstraw, San Clemente Island buck-
wheat (Eriogonum giganteum var. formosum), San Clemente Island bush-mallow, San
Clemente Island Indian paintbrush, San Clemente Island lotus, San Clemente Island
phacelia, San Clemente Island triteleia (Triteleia clementina), San Clemente Island wood-
land star (Lithophragma maximum), Santa Catalina figwort (Scrophularia villosa), Santa
Cruz Island ironwood, showy island snapdragon, southern island hazardia (Hazardia
cana), Thorne’s royal larkspur (Delphinium variegatum subsp. thornei).

Sensitive/Endemic Animals (Actual and Potential Use). Allen’s hummingbird (Selasphorus
sasin sedentarius), horned lark (Eremophila alpestris insularis), island night lizard (Xan-
tusia riversiana), orange-crowned warbler (Vermivora celata sordida), San Clemente
house finch (Carpodactus mexicanus clementis), San Clemente island fox, San Clemente
loggerhead shrike.
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Range of Variation. Dominance varies among big berry toyon, Catalina Island cherry,
island oak, lemonade berry, and Santa Cruz Island ironwood. See below for descriptions
of constituent alliances.

Potential Threats. Stand-replacing, frequent, or large fires that delay re-occupation by
native wildlife; storm flows in excess of ability to process without root scour; ongoing ero-
sion; lack of reproduction/age class structure for long-lived species.

Constituent Alliances
There are two mapped and two unmapped alliances within the Broadleaf Woodlands
macrogroup on SCI.

Santa Cruz Island Ironwood Alliance (Lyonothamnus floribundus subsp. asplenifolius)

This alliance is mapped on 22 acres (9 ha) of the island, though

. Associations Acres
}mmapped 1ronwoqd groves do occur as Well. Santa Cruzlsland g4 ronwood/Calfora 28
ironwoods are dominant or co-dominant in the tree canopy Sagebrush Association
(Photo 3-10) with other tree species, such as big berry toyon, gg;‘;’ ronwoodLemonade 192

Catalina Island cherry, and island oak. Understory shrubs pri-
marily include island morning-glory (Calystegia macrostegia subsp. amplissima), lemon-
ade berry, and showy island snapdragon. Herbaceous species are primarily non-native
annual grasses (e.g., wild oats [Avena spp.] and ripgut brome and other brome species),
with total annual cover varying greatly from year to year (ranging from 6-43%). Annual
forbs may also contribute up to 39% cover in the herbaceous layer, generally goose grass
(Galium aparine), miner’s lettuce (Claytonia perfoliata), and San Diego fiesta flower (Pholi-
stoma racemosom). Native perennial grasses are present at low cover, which include
melic grass (Melica imperfecta) and needlegrass (Stipa lepida).

Photo 3-10. View of ironwood woodland
(Soil Ecology and Restoration Group 2013).
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Vegetation Monitoring Plots. 20, 109. The tree canopy on the plots has not changed appre-
ciably over the course of the monitoring program, and only one of the two plots has seen
much change in the shrub canopy. Plot #20 has increased from just 3% shrub cover in
1992 to 20% in 2006, primarily due to showy island snapdragon.

Range of Species Richness Based on Plots. 28-72 species (average = 47.7 species per plot per
sampling).

Summary of Current Conditions and Long-Term Trends. The Santa Cruz Island ironwood is
declining on SCI and on other Channel Islands for unknown reasons. As the keystone
species for this woodland type, the cause or causes of the decline in Santa Cruz Island
ironwood must be investigated. Seed viability in ironwoods appear to be very low, with
poor recruitment rates. Shrub or tree recruitment is especially important for those spe-
cies that reproduce infrequently, such as ironwoods. Ironwood groves appear to be
genetic individuals, as identified on Santa Cruz Island, and there appears to be a genetic
bottleneck. Dense, post-fire understory growth (e.g., island morning-glory, lemonade
berry) may be preventing the establishment of ironwood seedlings. Seed bulking has
resulted in improved seed supply and understanding of propagation techniques. Out-
plantings have been successful outside of areas predisposed to wildland fire.

Island Oak Alliance (Quercus tomentella)

This alliance is mapped on 21 acres (8.5 ha) of the island, —

Associations Acres
although unmapped oak groves do occur elsewhere. Island oak | OakiCalfornia Sagebrush | 1L.9
is the sole dominant tree species present in this alliance (Photo  |Association
3-11). Understory shrubs are generally very sparse and may Island Oakilsiand fromwood 9.5
include California sagebrush, coyote brush (Baccharis pilu-
laris), island morning-glory, and lemonade berry. The herbaceous layer is primarily com-
prised of the non-native annual grass ripgut brome, with total annual cover varying
greatly from year to year (ranging from 26-41%). Native perennial grasses are present at
low cover and include bent grass (Agrostis pallens), melic grass, needlegrass, and pine
bluegrass (Poa secunda).

Photo 3-11. View of oak woodland (Plot #5 in 1992).
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Vegetation Monitoring Plots. 5. The tree canopy has changed very little on this plot, with
72% cover recorded in 1992 and 77% recorded in 2006. The shrub canopy has not risen
above 3% cover in any sampling year. Few tree or shrub seedlings have ever been
recorded on this plot.

Range of Species Richness Based on Plots. 30-48 species (average = 38.4 species per sampling).

Summary of Current Conditions and Long-Term Trends. Many oak trees were lost due to ero-
sion associated with the overgrazing by feral goats. Viability of acorns is six to eight
weeks and mast crop is produced only in certain years.

Big Berry Toyon Alliance (Heteromeles arbutifolia)

This is an unmapped vegetation alliance found in small groves of canyon bottoms (Photo
3-12). Understory shrubs primarily include California brittlebush, lemonade berry, and
showy island snapdragon, although other shrub species may occur at low cover, such as
California boxthorn, California sagebrush, and island morning-glory. Herbaceous spe-
cies are primarily non-native annual grasses, primarily wild oats and ripgut brome, with
total annual cover varying greatly from year to year (ranging from 5-47%). Native peren-
nial grasses are present at low cover (e.g., needlegrass and melic grass).

=+ JEIT S T

Photo 3-12. View of toyon woodland (Plot
#47 in 2003).

Vegetation Monitoring Plots. 45, 47. While percent cover of trees has remained stable, the
shrub canopy on one of the plots (#45) had expanded dramatically from just 9% cover in
1992 to 43% cover in 2002 (the plot has not been resampled since 2002). Island morning-
glory and showy island snapdragon are the primary contributors to the expansion of the
shrub canopy on Plot #45. The shrub canopy on Plot #47, already at 51% in 1992, has seen
only a moderate expansion to 59% cover in 2003 (most of the expansion is attributable to
California brittlebush).

Range of Species Richness Based on Plots. 20-42 species (average = 31.0 species per plot).
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Summary of Current Conditions and Long-Term Trends. Big berry toyon appears to be increas-
ing both in and out of canyons. Toyon forms an overstory for recruitment of oak and
cherry, supports loggerhead shrike nesting, and is a winter food source for wildlife spe-
cies. It is not as drought tolerant as lemonade berry or Catalina Island cherry, preferring
deeper soils especially those with subterranean moisture.

Catalina Island Cherry Alliance (Prunus ilicifolia subsp. lyonii)

This is an unmapped vegetation alliance found in small groves of canyon bottoms (Photo
3-13). Understory shrubs primarily include lemonade berry and showy island snapdragon,
although other shrub species may occur at low cover, such as island morning-glory and
California sagebrush. Herbaceous species are primarily non-native annual grasses, such
as wild oats, ripgut brome, and other brome species, with total annual cover varying
greatly from year to year (ranging from 3-74%. Native perennial grasses may be present at
low cover (<10%, often only 1-2%) (e.g., needlegrass and melic grass).

Vegetation Monitoring Plots. 33, 48, 56, 57, 114. Tree cover remained stable on all plots
except Plot #57 where tree cover increased from 13% in 1992 to 37% in 2002 (the last
time this plot was sampled). Island morning-glory and showy island snapdragon are the
primary contributors to the expansion of the shrub canopy.

Range of Species Richness Based on Plots. 26-61 species (average = 40.3 species per plot per
sampling year).

Summary of Current Conditions and Long-Term Trends. The important structural component
of woodlands has decreased from its historic range, and current recruitment is
unknown. Canopy cover may be degrading, based on long-term plot data, and recruit-
ment is shade-dependent. Extensive cherry seedling recruitment has been observed on
the East Side in SHOBA and in some west side canyon bottoms. Since this species only
occurs in mesic canyon settings, it may be vulnerable to climate change.
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Current Management

Canyon woodlands are monitored through the LCTA monitoring program. Restoration
and revegetation projects are conducted by the NRO and contracting staff through imple-
mentation of two EPRs: 1) seed collection and propagation, and 2) site selection, out-
planting, and maintenance. Annual invasive plant species control efforts are also
conducted and reports are produced by botany staff.

Assessment of Resource Management
s Canyon woodland habitats are protected from wildland fire by seasonally installed
fuelbreaks per requirements of the WFMP.

» The genetics of canyon live oak versus island oak are unclear. More genetics work
should be completed.

m Accessibility and logistics challenges are an on-going factor working against resto-
ration efforts in these canyons.

» Since the removal of feral goats in 1992, vegetation communities of SCI have been
recovering remarkably. Natural resources personnel should continue to monitor the
natural progression of habitats with the periodic control of erosion and non-native
species.

Management Strategy
Objective: Continue to foster the expansion of ironwood and oak woodland habitats in exist-
ing and new locations.

Objective: To the extent feasible, improve the age class distribution to secure woodland habitats
from future extirpation from the island to conserve sensitive and endemic species and promote
understory biodiversity.

Objective: Assess the natural recovery of cover and distribution of big berry toyon and Cata-
lina Island cherry woodlands.

Objective: Recover missing landscape elements to stabilize alluvial soils and filter sediment
reaching marine waters.

I. Use established vegetation trend monitoring plots to support development of a refer-
ence condition for woodland types.

A. Assess the current representation of woodland habitats in the LCTA plot inven-
tory. If needed, identify new sites for monitoring to capture a representative sam-
pling of all woodland types and range of conditions.

1. For ironwood woodlands, use Canchalagua Canyon as a reference site to mon-
itor composition and change. For oak woodlands, use Grove Canyon as a refer-
ence site to monitor composition and change. For big berry toyon woodlands,
identify a new reference site to monitor composition and change. For Catalina
Island cherry, use Eagle Canyon as a reference site to monitor composition
and change.

Il. Continue the current expansion of shrubs on the margins of these woodlands.

Hl. Promote soil recovery on eroded areas, increase water retention by soils, and reduce
runoff.

A. Provide erosion control measures to all affected woodland stands.

3-66 Natural Resource Condition and Management Strategies



Naval Auxiliary Landing Field San Clemente Island Final June 2013

B.
C

Foster recruitment in all woody species.

Make use of weed-free straw mulches on bare soil to reduce erosion and promote
growth of native plants.

IV. Protect existing ironwood trees, recognizing the threat of short-interval, excessively
hot, or large acreage fires.

A.

Allow no mortality caused by excessively hot or frequent fires.

1. Consider the use of prescribed fire to protect from the catastrophic loss of
entire groves, to improve seedbed conditions, and reduce non-native species.

Increase water retention by soils and reduce runoff on steep, eroded slopes to pro-
vide a stable substrate with a litter/duff layer that is at least 0.5 inches (1.3 cm)
deep and growing.

Achieve recruitment and establishment of woody canopy and understory species
in the ironwood stands. Achieve presence of seedlings or saplings in three loca-
tions in the next ten years. Determine if cross-pollination will increase seed set.
Keep apprised of recent genetic studies and facilitate the work of those research-
ing the genetics of ironwood.

Develop a propagation technique for ironwood, considering both seedling and veg-
etative approaches.

Identify priority outplanting sites. Take advantage of topography predisposed to
summertime fog-drip.

Determine microsite needs for ironwood seedling establishment.
1. Improve seedbed conditions in grove gaps.

V. Foster oak woodland stands able to support germination and survival of seedlings,
focusing efforts at the stand periphery and in canopy gaps.

A.

B.

C

Every season with an acorn crop, collect and plant acorns in locations identified
for seedling establishment.

Achieve seedling establishment and survival after every reproductive event, by
human intervention if necessary, which may include irrigation, nursery planting,
moving to safe sites, or other means.

Experiment with oak introduction on upper north slopes of western canyons and
upper north slopes of eastern canyons.

VI. Monitor all woodlands for non-native plant species and undertake control efforts as
needed to maintain native vegetation.

VIl. Protect all woodlands from extremes in fire pattern (either lack of fire or frequent fires)
to avoid risks to these communities, such as:

A.
B.

Shrub or tree recruitment especially for those that reproduce infrequently;

Possible biodiversity decline due to loss of herbaceous perennials and short-lived
shrubs from the community due to a simplified structure from shrub canopy clo-
sure (fewer edges and openings); and

Possible type conversion from woodland to grassland due to too short fire interval.
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3.7.1.6 California Maritime Chaparral

California maritime chaparral occurs in many of the canyons throughout the island. These
shrublands provide an important structural component of habitat and food for island birds
and create microsite diversity for several sensitive plant species. Other species character-
istic of these canyon shrublands include showy island snapdragon, San Clemente Island
bedstraw, Nevin's woolly sunflower, bright green dudleya, and golden spined cereus. The
understory of these shrublands is variable, depending partly on canopy closure.

Soils. Soils in these canyons are coarsely mapped. They are very shallow and weakly devel-
oped, but deeper pockets are sufficient to support dense thickets. The surface soil tex-
ture is a silt loam to clay loam with some cobble or gravel content. Areas of exposed rock
outcrop are common.

Sensitive Plants. Big berry toyon, Blair’s wirelettuce, bright green dudleya, Channel Island
tree poppy (if still on island), island big-pod ceanothus, island jepsonia, island redberry,
Lyon’s phacelia, Nevin’s woolly sunflower, San Clemente Island bedstraw, San Clemente
Island buckwheat, San Clemente Island bush-mallow, San Clemente Island Indian paint-
brush, San Clemente Island lotus, San Clemente Island phacelia, San Clemente Island
triteleia, San Clemente Island woodland star, Santa Catalina figwort, showy island snap-
dragon, southern island hazardia, Thorne’s royal larkspur.

Sensitive/Endemic Animals (Actual and Potential Use). Allen’s hummingbird, island night liz-
ard, horned lark, orange-crowned warbler, San Clemente house finch, San Clemente
island fox, San Clemente loggerhead shrike.

Range of Variation. Lemonade berry dominates most stands, although other shrub species
may also be co-dominant or prominent in some locales. See below for descriptions of con-
stituent alliances.

Potential Threats. Stand-replacing, frequent, or large fires that delay re-occupation by native
wildlife; storm flows in excess of ability to process without root scour; ongoing erosion.

Constituent Alliances
There is one mapped alliance of California maritime chaparral on SCI.

Lemonade Berry Alliance (Rhus integrifolia)

This alliance is mapped on approximately 1,232 acres (500 ha) of Associations nores
the island Where lemonade berry is the dominant or co—dommgnt Lomonade BeryCalforia 9127
shrub species present (Photo 3-14). Other shrubs present pri- Sagebrush Association
marily include: California sagebrush, California brittlebush, h%ﬁ"glgar‘;mgrg;fm%’c\ggh 58
island big-pod ceanothus, island mprning—glory, and San Clem-  |{enonade Berry-Big Pod Cean- [39.3
ente bush-mallow. Emergent Catalina Island cherry trees are othus Association
: : : : ] Lemonade Berry-San Clemente |19.7
present in some locations, ocqas;onally at sufficient d§n31t1es tq BUSh-Mallow Acsociation
warrant mapping as an association. Herbaceous species are pri- | Lemonade Bery-Catalinalsland | 258.0
marily non-native annual grasses, generally wild oats and red Cherry Association
brome (Bromus madritensis), with total annual grass cover vary-
ing greatly from year to year (ranging from 17-67%). Annual forbs occur at very low cover

(0-7% cover annually).
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Vegetation Monitoring Plots. 62. Shrub cover on the lone plot in this alliance has increased
from 43% in 1992 to 76% in 2003 with both lemonade berry and sunflower contributing
to that increase.

Range of Species Richness Based on Plots. 18-37 species (average = 28.3 species per plot per
sampling).

.

Photo 3-14. View of Lemonade Berry Alliance (Plot #62 in 2003).

Summary of Current Conditions and Long-Term Trends. Lemonade berry is increasing in cover
and distribution in a wide range of communities from open plateau desert scrub on the
southern portion of the island to woodland understory in many canyons. Its pioneering
activity promotes succession, facilitated by its fast growth and adaptation to fire through
both sprouting and seeding. Lemonade berry captures fog well, modifying the microenviron-
ment (e.g., soil profile). The capture of fog is important for improving soil moisture retention
and soil recovery to support endemic species stability and improving military cover values
on the plateau and terraces of southern areas that support military training activities. In
coastal exposures, this alliance stays relatively prostrate for seven to ten years, but as it
ages, it becomes more open in its canopy.

Lemonade berry recruits under shade, including under cactus clumps, and it could ben-
efit the outward expansion of woodlands once its canopy becomes sufficiently open that
seedlings of taller tree species can recruit as well. However, if the lemonade berry canopy
becomes too dense, it could be a concern in woodland understory where critical and
time-sensitive tree seedling recruitment may be impaired.

Current Management

The California maritime chaparral community on SCI is monitored through the LCTA
monitoring program. Currently, the only monitoring plot for California maritime chapar-
ral is located within an impact area, which can no longer be accessed (last sampling year
on record is 2003) due to military training activities.
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Annual invasive plant species control efforts are also conducted and reports are pro-
duced by botany staff.

Assessment of Resource Management
= With only one long-term monitoring plot currently active within this alliance, establish-
ment of new plots should be a priority for the LCTA program.

» Since the removal of feral goats in 1992, the vegetation communities of SCI have been
recovering remarkably well. Natural resources personnel should allow the natural
progression of habitats to continue with the periodic control of erosion and non-
native species.

Management Strategy

Objective: Continue expansion and species recruitment, while avoiding, where possible,
the potential impairment of recruitment of oak, ironwood, or other sensitive species due to
lemonade berry throughout SCIL

I. Use established vegetation trend monitoring plots to support the development of a
reference condition for Lemonade Berry Alliance.

A. Assess the current representation of this vegetation type in the LCTA plot inven-
tory, and if needed, identify new sites for monitoring to capture a representative
sampling of these habitats.

B. Continue the current expansion of shrubs on the margins of these shrublands,
which is currently increasing dramatically.

Il. Monitor lemonade berry habitats for invasive plant species and undertake control
efforts as needed to maintain native vegetation.

3.7.1.7 Central and South Coastal Californian Coastal Sage Scrub

Coastal sage scrub occurs primarily along the eastern escarpment of SCI. The primary
sagebrush type, dominated by California sagebrush, occurs on the hot, dry aspects of the
escarpment and canyon slopes. California sagebrush now dominates these sites along
with coast prickly pear. This differs from historical accounts where sagebrush was
uncommon (Dunkle 1950; Resnick 1988).

Coastal sage scrub habitat is estimated to occupy 11% of the island surface (4,131 acres
[1,671 ha]) (IWS 2011). The more mesic phase on the northeastern escarpment has areas
that are in good condition with high structural and species diversity. Drier sites on
southern canyon exposures appear to be recovering from the peak of goat grazing around
the early 1970s, while clumps of California sagebrush that occur occasionally on western
terrace faces appear in remnant condition. The endangered San Clemente Island lotus, if
it is like others of the genus, is a successional (seral) species, having a dormant seedbank
stimulated to germinate when gaps appear. Such species may be prevalent at some
stages during a community's recovery from disturbance but uncommon in the mature
community. The San Clemente Island lotus commonly occurs on rock outcrops on the
fringes of the more mesic phases; however, the species is beginning to occur in wood-
lands and other habitats farther south on the island.
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On the north end of SCI, island sagebrush (Artemisia nesiotica) may replace California
sagebrush on precipitous escarpments (this shift in sagebrush species was not mapped
separately in the recently completed vegetation map). There is some thought that this
sagebrush community may, at one time, have included more resilient chaparral compo-
nents that now occur only as isolated individuals on the island (Navy 2008). These species
include big berry toyon, island big-pod ceanothus, chamise (Adenostoma fasciculatum
var. fasciculatum), island apple-blossom (Crossosoma californicum), Channel Island tree
poppy, and laurel sumac (Malosma laurina) (Beauchamp 1989; Navy 2002).

In addition to sagebrush species, important structural components are lemonade berry,
California brittlebush, California boxthorn, coastal wishbone bush (Mirabilis laevis var.
carssifolius), coast prickly pear, Nevin’s woolly sunflower, and San Clemente Island
buckwheat. The type, as it occurs on terrace escarpments, is characterized by varying
amounts of shrub cover, including open areas with little or no shrub components. The
understory contains plentiful herbaceous perennials, except in the case of the California
sagebrush-coast prickly pear patches, on southern-exposure canyon slopes.

Sagebrush and other woody perennials are indicator species for this habitat type. The
northeast escarpment and some west shore terrace faces include the endangered San
Clemente Island lotus. Additional indicators of diversity are aphanisma (Aphanisma blit-
oides), island poppy (Eschscholzia ramosa), wind poppy (Papaver heterophyllum), and
Nevin’s gilia (Gilia nevinii).

Shrub cover provides important erosion control on steep slopes and reduces erosion hazard.

Soils. The soils of this group are primarily Ustalf cobbly silt loams along the slopes of the
eastern escarpment. Stands on the upper slopes and upper ends of some canyons on the
southwestern portion of the island occur on other loam-type soils and some clay soils.

Sensitive Plants. Aphanisma, Blair’s wirelettuce, golden spined cereus, island sagebrush,
Nevin’s woolly sunflower, San Clemente Island bedstraw, San Clemente Island buck-
wheat, San Clemente Island bush-mallow, San Clemente Island Indian paintbrush, San
Clemente Island lotus, southern island hazardia.

Sensitive/Endemic Animals (Actual and Potential Use). Island night lizard, San Clemente
island fox, San Clemente sage sparrow (Artemisiospiza belli clementae), San Clemente
loggerhead shrike.

Range of Variation. This is a highly diverse group, with four mapped alliances and many
associations on the island. Overall shrub cover varies widely, with areas of extremely dense
shrub canopy intermingled with more open areas, including areas with few or no shrubs.

Potential Threats. Stand-replacing, frequent, or large fires that delay re-occupation by native
wildlife; storm flows in excess of ability to process without root scour; ongoing erosion.

Constituent Alliances
There are three mapped alliances of Californian Coastal Sage Scrub on SCI.

California Sagebrush Alliance (Artemisia californica)

This alliance is mapped on approximately 3,800 acres (1,537 ha) of the island where Califor-
nia sagebrush is the dominant or co-dominant shrub species present (Photo 3-15). Other
shrubs present include island morning-glory, big-pod ceanothus (Ceanothus megacarpus
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subsp. megacarpus), California brittlebush, and San Clemente Island bush-mallow. Emer-
gent Catalina Island cherry trees are present in some locations, occasionally at sufficient
densities to warrant mapping as an association. Herbaceous species are primarily non-
native annual grasses, primarily wild oats and red brome, with total annual grass cover
varying greatly from year to year (ranging from 17-67%). Annual forbs occur at very low
cover (0-7% cover annually).

T,

Photo 3-15. Two views of the California Sagebrush Alliance (Plot #28 in 2008), illustrating the patchy
shrub canopy typical of the alliance on San Clemente Island.

Sagebrush habitat supports sensitive species such as the San Cle- Associations Acres
mente sage sparrow and San Clemente loggerhead shrike, Calforia Sagebrush-island |2933.1
improves insect diversity and sensitive plant diversity (island sage- |Morning-Glory Association

jo— 3 : California Sagebrush-Coastal | 654.0
brushf big-pod ceanothus), redyces annua} grasses, improves soil |0 Aacosiation
retention on steep slopes, and improves soil water retention. Calffornia Sagebrush-Coastal | 54.2
Cholla-Silver Bird's-Foot Trefoil
Association

Vegetation Monitoring Plots. 15, 17,28, 117. Long-term trends in o e o T35
coastal sage scrub are difficult to determine from the four plots | pricky pear Aosouation '
located within this alliance (three of these plots were originally  |CaifomiaSagebrush-Coast  [87.4
characterized as high plateau loamy grasslands, the fourth as |y fear-CalfomaBoxhom
maritime desert scrub-complex grassland phase). Three of the
four plots located in areas now mapped as coastal sage scrub actually had 0% cover of
shrubs when first established in 1992-1993. The belt count data for those three plots
recorded no shrubs present (except for coyote brush being recorded as present on Plot
#17). Only Plot #28 had a significant shrub component at the time, with 23 mature sage-
brush individuals and 169 seedlings, with 12% cover. When last sampled in 2008, there
were 425 mature sagebrush and 71 seedlings with 35% cover on the same plot. Of the
other three plots only Plot #17 had a significant amount of sagebrush, increasing from O
individuals to 282 sagebrush shrubs in 2008 (Photo 3-16).

Range of Species Richness Based on Plots. 16-47 species (average = 28.8 species per plot per
sampling).

3-72 Natural Resource Condition and Management Strategies



Naval Auxiliary Landing Field San Clemente Island Final June 2013

Summary of Current Conditions and Long-Term Trends. California sagebrush may decrease
cover of coast prickly pear, coastal cholla (Cylindropuntia prolifera), grasses, and forbs
through shading. Its expansion out of canyons onto the plateau and terraces increases
the likelihood of fire spread into canyons.

Island Morning-Glory Alliance (Calystegia macrostegia subsp. amplissima)

This alliance is mapped on approximately 190 acres (76 ha) of SCI where island morning-
glory is the dominant shrub species present (Photo 3-17). The alliance is found in small
pockets within grassland and California boxthorn alliances, primarily on the northeast
escarpments, western terraces, and dunes. Other species characteristic of this alliance
include California boxthorn, coast prickly pear, needlegrass, and other grass and forb
species found in the neighboring grassland California boxthorn communities.

Vegetation Monitoring Plots. There are no plots located in this alli- —

This alliance is likely expanding in range on SCL, since the oo hores
ance. 1sa . .y 1% . g g . ’ . Island Morning-Glory 88.0
range of the island morning-glory is known to be increasing Association*
(originally known from 44 plots in 1992-1993, now known from fé'gar’;is“”ﬂﬂl?c?;ﬁéﬂw’ Need- 1029
64 plots), as well as its coverage (7.1% average frequency per I the absence of other associated co-dom-

plotin 1992-1993, 18.4% per plot in the latest samplings). nant species, the alliance name itselfis also

designated as an association.

Range of Species Richness Based on Plots. Not known.

Summary of Current Conditions and Long-Term Trends. Island morning-glory provides a valu-
able pioneering function and has been increasing dramatically since feral goats were
removed in 1992. It is frequently used for avian nesting. Species presence has increased
from 44 to 64 monitoring plots since 1992, and it is three times as dense in most plots.
Dense growth can impede the establishment of some species such as San Clemente Island
bush-mallow.

San Clemente Island Tarplant Alliance (Deinandra clementina)

This alliance is mapped on 12.4 acres (S ha) of SCI, located in dis- Associations nores
junct stands where the CNPS 4.3 sensitive species island tar- San Clemente Isand Tamlant: | 12.4
plant (Deinandra clementina) is the dominant shrub species Silver bird's-foot trefoil
present (Photo 3-18). One stand is at the north end of the island Association

on the plateau above NOTS Pier with constituent species likely

including grasses and forbs typical of the surrounding grasslands. The second stand is on
the south end of the island at Pyramid Head and likely holds a larger cactus component
than the northern occurrence since it is surrounded by polygons of Coast Prickly Pear and
Coastal Cholla Alliances. Both stands include silver bird's-foot trefoil (Acmispon argophyl-
lusvar. argenteus) as an associate sub-shrub species. Additional stands of island tarplant
also occur along West Shore Road, around VC3 and in Special Warfare Training Area
(SWAT) 1/2, although these areas were not delineated in the vegetation mapping.

Vegetation Monitoring Plots. There are no plots located in this alliance. This alliance is
likely expanding in range on the island since island tarplant itself is known to be increas-
ing in coverage and range (the species was recorded on only 20 plots in 1992-1993 and is
now known to occur on at least 35 plots).

Range of Species Richness Based on Plots. Unknown.
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Photo 3-16. Four views of Long-Term Condition and Trend Analysis Program
Plot #17, showing a marked increase in California sagebrush from 1992
through 2008.

Photo 3-17. Island morning-glory on San Clemente Island. Although
no vegetation plots are currently located in the Island Morning-Glory
Alliance, this photo (taken in 2010) illustrates typical growth
conditions where the species occurs on the island.
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Summary of Current Conditions and Long-Term Trends. Although the tarplant alliance has a
limited extent as a mapped alliance, this species has important pioneering value on north-
ern soil types. The alliance may have been much more important historically, along with
island mallow (Malva assurgentiflora) on northern terraces and slopes. As island tarplant
increases in cover and distribution, it may help to slow the invasion of non-natives by taking
up excess, deep soil water that might otherwise facilitate the invasion of non-native species.

currently no vegetation plots located in the alliance; this photo (taken in 2010)
illustrates typical growth conditions where the species occurs on the island.

Current Management

Central and south coastal Californian coastal sage scrub are monitored through the LCTA
monitoring program. Restoration and revegetation projects are conducted by the NRO and
contracting staff through implementation of two EPRs: 1) seed collection and propagation,
and 2) site selection, outplanting, and maintenance. Annual invasive plant species control
efforts are also conducted and reports are produced by botany staff.

Assessment of Resource Management

s Some unmapped subareas currently mapped as California sagebrush are, in fact,
dominated by the endemic island sagebrush (CDFW special status) and need to be
called out as a separate alliance.

m The current allotment of four long-term monitoring plots located in the California Sage-
brush Alliance is inadequate for understanding long-term trends. Additional plots, cov-
ering the range of conditions within this alliance should be established to fully
document the expansion of shrublands on the island.

s Although the expansion of island morning-glory on SCI has been documented by the

LCTA program, there are currently no plots specifically located within areas mapped as
the Island Morning-Glory Alliance. At least one plot should be established in this alliance.

s The San Clemente Island Tarplant Alliance is currently not encompassed by the LCTA
monitoring program. At least one plot should be established in this alliance.
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» Since the removal of feral goats in 1992, vegetation communities of SCI have been
recovering remarkably well. Natural resources personnel should continue to monitor
the natural progression of habitats with the periodic control of erosion and non-
native species.

Management Strategy

Objective: Continue the recovery of coastal sage scrub habitats while controlling fire spread
into canyons and other fire-sensitive areas on drier slopes of canyons and escarpments con-
taining soils with good drainage, especially areas supporting sage sparrows and island
sagebrush to support improved biodiversity and military cover.

Objective: Allow the current expansion of island morning-glory to continue throughout SCI as
an understory woodland component and in cactus patches, to promote shrub and tree seed-
ling establishment on woodland edges and in coast prickly pear patches, while supporting
endemic and sensitive species diversity and reducing the prevalence of coast prickly pear
cactus compared to shrubland and grassland for enhanced military value over the long term.

Objective: Continue the recovery of the endemic Island Tarplant Alliance and species recruit-
ment on northern island soil types derived from Pleistocene dunes.

I. Use established vegetation trend monitoring plots to support development of a refer-
ence condition for coastal sage scrub in which all component species are provided for.

A. Assess the current representation of these vegetation types in the LCTA plot
inventory, and if needed, identify new sites for monitoring to capture a representa-
tive sampling of these habitats.

B. Continue the current expansion of shrubs on the margins of these shrublands, which
are currently dramatically increasing.

Il. Improve understanding of this community’s natural boundaries and shifting domi-
nance from north to south. Re-map the boundaries.

A. Facilitate recovery of this plant community to its former landscape position on the
northern plateau grasslands, including its island mallow component.

Hl. Promote a fire regime which allows native shrubs and herbaceous species to out-com-
pete coast prickly pear and coastal cholla.

IV. Monitor coastal sage scrub habitats for invasive plant species and undertake control
efforts as needed to maintain native vegetation.

3.7.1.8 California Perennial Grassland

The high elevation plateau on SCI supports a grassland dominated by native perennial
grasses with annual forbs in the interspaces. On the high plateau, above approximately
792 feet (240 m) in elevation, needlegrass grasslands thrive on shallow, loamy soils.
Island morning-glory is common among rocks, emerging from occasional coast prickly
pear patches and on the sides of gullies. Coyote bush is increasing in the mid- to high-
plateau areas. Island tarplant is also scattered throughout the grassland.

Soils. Soils found towards the southern end of this landform differ from the majority of
soils on the island in that they formed directly from the parent material, volcanic andes-
ite or dacite. These soils are relatively shallow, with silty loam surface soil that extends to
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about four inches. Surface texture becomes stonier towards the southern end of this
landform. The underlaying soil is a reddish brown with thick argillic horizons and can
vary in depth from 4 to 37 inches (10-94 cm). Soil depth becomes more shallow towards
the southern end of the landform and subsoil depth decreases to about 14 inches (35 cm)
towards the southern range of the Mount Thirst soils (Navy 2002).

Sensitive Plants. Bobtail barley (Hordeum intercedens), Nevin’s gilia, Palmer’s clover (Trifo-
lium palmeri), pygmy leptosiphon (Leptosiphon pygmaeus subsp. pygmaeus), San Clem-
ente Island brodiaea (Brodiaea kinkiensis), San Clemente Island larkspur (Delphinium
variegatum subsp. kinkiense), small flowered microseris (Microseris douglasii subsp.
platycarpha), and Thorne’s royal larkspur are sensitive plants on SCI.

Sensitive/Endemic Animals (Actual and Potential Use). The open grasslands on SCI support
large populations of San Clemente Island deer mouse (Peromyscus maniculatus clemen-
tis) and various insect species. The San Clemente island fox, American kestrel (Falco
sparverius), northern harrier (Circus cyaneus), red-tailed hawk (Buteo jamaicensis), com-
mon raven (Corvus corax), and barn owl (Tyto alba) all forage throughout this habitat
type. The San Clemente loggerhead shrike (federally-listed as endangered), although
more commonly associated with shrub habitats for breeding, also forage throughout the
open grassland during the winter. Additionally, this habitat provides nesting and forag-
ing habitat for other more common avian species, including Say's phoebe (Sayornis
saya), western meadowlark (Sturnella neglecta), horned lark, and savannah sparrow
(Passerculus sandwichensis) (Navy 2008).

Range of Variation. The needlegrass grasslands of SCI are highly variable in terms of the per-
cent cover of needlegrass present. Non-native grasses, such as wild oats, bromes, ryes or fes-
cues, are prominent in varying mixes, even in areas with high needlegrass cover.

Constituent Alliances

There is only one mapped alliance of Californian Perennial Grassland on SCI, character-
ized by high level of native needlegrass species.

Needlegrass Alliance (Stipa sp.)

This alliance is mapped on approximately 2,213 acres (895 ha) —

. . . K Associations Acres
of thg island where native negdlegrass species (Photg ?»— 19), pri- Neediegrass Association” | 2018
marily purple needlegrass (Stipa pulchra), are a significant con- Needlegrass-Wid oat 20117
tributor to overall herbaceous cover (>10% relative cover in the |Assocaton _ _
herbaceous layer [Sawyer et al. 2009]). Annual grasses (e.g., it
wild oats, brome species, and foxtail fescue [Festuca myuros]) designated as an association.
are generally low in cover (<10% cover each) but can be as high
as 50-60% cover in wet years. Annual forbs characteristic of these grasslands include
goldfields (Lasthenia californica), clovers (Trifolium spp.), and filaree (Erodium spp.), usu-
ally at low percent cover except in years of high winter-spring rainfall. The only com-
monly occurring shrub species is silver bird's-foot trefoil, a short-lived sub-shrub
occasionally found at upwards of 30% cover.

Vegetation Monitoring Plots. 7, 10, 25, 61, 85, 95, 101, 104. Percent of needlegrass has
decreased since LCTA plots were established, although the decrease is not statistically
significant (average 27.6% cover per plotin 1992-1993, 18.3% average cover when in the
most recent samplings for each plot (2006-2010); t-test = 1.320, p-value = 0.211.) Three
of the eight plots have burned since the plots were established. However, two of the plots,
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which have seen the greatest decrease in needlegrass cover, have no known fire history.
By far the greatest decrease in needlegrass cover has been observed on the highest eleva-
tion plots within this alliance. These three plots originally averaged 44% cover need-
legrass and now average 14% cover with various non-native species increasing over the
same period, primarily wild oats and filaree. None of the three high elevation plots have a
record of fire or other disturbances to account for this decline.

Range of Species Richness Based on Plots. 9-45 species (average = 27.2 species per plot per
sampling).

Summary of Current Conditions and Long-Term Trends. There has been a loss of the perennial
component (both grasses and subshrubs), possibly due to an increase of other species,
native and non-native, compared to purely native condition in grasslands. This is espe-
cially apparent on northern SCI and terrace flats.

Photo 3-19. View of the Needlegrass Alliance on San Clemente Island (Plot
#95 in 2006).

Current Management

California perennial grasslands are monitored by the LCTA program, although additional
plots may be needed to fully document the range of conditions within the areas mapped
as this alliance. Annual non-native plant species control efforts are conducted and
reports are produced by botany staff.

Assessment of Resource Management

s The 2011 mapping effort of the Needlegrass Alliance should be verified through
ground-truthing.

» Additional plots may be needed to fully document the range of conditions within
areas mapped as California perennial grasslands.

» Since the removal of feral goats in 1992, vegetation communities of SCI have been
recovering remarkably well. Natural resources personnel should continue to monitor
the natural progression of habitats with the periodic control of erosion and non-
native species.
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Figure 3-10. Changes in needlegrass percent cover on
Needlegrass Alliance plots by elevation level (number of plots
per category is 3-2-3, respectively).

Management Strategy

Objective: Improve the ratio of native to non-native grasses in annual grassland habitats on
undisturbed clay soils and terrace flats where the root system can take advantage of deeper
soil water and anchor sites and where it can expand as a community.

I. Use established vegetation trend monitoring plots to support development of a reference
condition for the Needlegrass Alliance.

A. Assess the current representation of these vegetation types in the LCTA plot
inventory, and if needed, identify new sites for monitoring to capture a representa-
tive sampling of this habitat.

. Monitor needlegrass habitats for invasive plant species and undertake control efforts
as needed to maintain native vegetation.

Hl. Evaluate the increasing fuel hazard occurring with shrub encroachment to devise fuel
management measures and manage the risk of catastrophic fire.

A. Manage fire for openness of grasslands and native perennial herbs and grasses to
enhance transit and prey availability for the San Clement island fox and San Clem-
ente loggerhead shrike.

3.7.1.9 Mediterranean California Naturalized Annual and Perennial
Grassland

Mid- and low-elevation grasslands tend to be less diverse and dominated by non-native
annual grasses, but stands of purple needlegrass do occur sporadically within the annual
grasslands (Navy 2002). On deeper soils with higher clay content, annual grasses, such as
wild oats and foxtail fescue coexist with cryptogams (e.g., lichens, mosses, and liverworts)
in the interspaces while on shallow sites an array of native annual herbs are characteris-
tic: pygmyweed (Crassula connata), goldfields, common cryptantha (Cryptantha interme-
dia), and silver puffs (Microseris lindleyi). Island morning-glory is common among rocks,
emerging from occasional coast prickly pear patches and on the sides of gullies. Coyote
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brush is increasing in some of these areas. Island tarplant is also scattered throughout
the grassland. On mid-elevation sites the grasslands become increasingly dominated by
slender wild oats (Avena fatua) and clustered tarweed (Deinandra fasciculata).

The San Clemente island fox, raptors, and other avian species forage throughout this habitat
type. As with native perennial grasslands, the San Clemente loggerhead shrike also forages
throughout these open non-native grasslands during the winter. Non-native grasslands also
provide nesting habitat for a variety of other common avian species (Navy 2008).

There is a poor understanding of the original nature of mid-elevation grasslands on clay
soils, which are currently dominated by non-native grasses. A high range in diversity
occurs in the grasslands, with some large areas dominated by only a few species, such as
slender wild oats, clustered tarweed, Russian thistle (Salsola tragus), and Australian
saltbush (Atriplex semibaccata). Other areas might contain 30 species in a 4,305-square
foot (1,312-square meter) plot and include occasional shrubs, such as coyote brush,
island tarplant, lemonade berry, island morning-glory, or coast prickly pear, near rock
outcrops. Many areas are in fair or poor condition because of erosion, limited ground
cover, or a high percentage of invasive species (Navy 2008).

Soils. Chinapoint, Eelpoint, Lostpoint, NOTS Pier, and Usterts are all series found on
these areas. Soils found towards the north end of the High Plateau Grassland, and also
in some southern areas, have a high clay content but no clay horizons. Surface soils are
loams or silt loams with some cobbles and stones approximately three inches deep. Sub-
surface soils are dark brown and extend to between 36 and 50 inches. These soils were
formed in mixed alluvium and rest on either andesite/dacite or weakly consolidated
sandy marine sediments (Navy 2002).

Sensitive Plants. Bobtail barley, island jepsonia, Palmer’s clover, San Clemente Island bro-
diaea, San Clemente Island larkspur, small flowered microseris.

Sensitive/Endemic Animals (Actual and Potential Use). Island night lizard, San Clemente
island fox, San Clemente loggerhead shrike.

Range of Variation. The non-native grasslands of SCI are highly variable in composition, typ-
ical of grasslands elsewhere in southern California. Large areas are dominated alternately by
wild oats and/or brome grasses. Smaller stands, not included in the new vegetation map,
may be dominated by rye grasses or fescue. In all cases a wide variety of grass species occur
in complex mixtures within the dominant types, including native needlegrasses.

Constituent Alliances

There are three mapped alliances of Mediterranean California Naturalized Annual and
Perennial Grassland on SCI, characterized by a high level of non-native grass species (e.g.,
wild oats and brome species) and little or no presence of native needlegrass species.

Wild Oat Alliance (Avena sp.)
This alliance is mapped on approximately 2,534 acres (772 ha)

. . . . . Associati A
where w1ld.oat species (Photo 3-20), primarily slender wild oats, Wsilz(z)c;?;\zzjdaﬂon* ZlclrgSG
are the main contributor to overall herbaceous cover (>50% rela-  [yig Oat-Brome Grass 4231
tive cover in the herbaceous layer [Sawyer et al. 2009]). Assaciation

*In the absence of other associated co-domi-
nant species, the alliance name itself is also
designated as an association.
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Vegetation Monitoring Plots. 49, 60, 98, 113. Over the years annual grass cover on these
plots has fluctuated greatly (range 8-92%, average median value of 51%), due primarily
to annual rainfall patterns. No perennial species increased in cover since plot establish-
ment and most are only recorded as species list entries with 0% cover.

Range of Species Richness Based on Plots. 10-31 species (average = 21.4 species per plot per
sampling).

7 ‘ % y i 3 B
Photo 3-20. View of the Wild Oat Aliance on San Clemente Island (Plot #60
in 2008).

Summary of Current Conditions and Long-Term Trends. Wild oats predominate in a few for-
merly cultivated areas, sometimes along roads; it captures surface soil water and pre-
vents deeper soil percolation. Perennial grasses in these areas cannot re-establish
because they are largely absent and do not readily recolonize since their seeds are not
wind dispersed (Bartolome 1981). Wild oats seems to occur on a similar soil type that is
recolonizing with SCI tarplant in other areas.

Ripgut Brome Alliance (Bromus diandrus)

This alliance is mapped on approximately 1,023 acres (312 ha) —

. . . . Associations Acres
of SCI, where ripgut brome (Photo 3-21) is the main contributor Ripgut brome-Wikd Oat 9631
to overall herbaceous cover (>60% relative cover in the herba- Associaion
ceous layer [Sawyer et al. 2009]). Ripgut Brome-SoftChess 16.7
Vegetation Monitoring Plots. 89, 93, 97. Over the years annual Eﬁ%ﬁ;{g? eRedfome 4.0

grass cover on these plots has fluctuated greatly (range 7-61%,
average median value of 25.7%), due primarily to annual rainfall patterns. California
boxthorn occurs on all three plots in this alliance, ranging from 2-23% cover in the most
recent samplings (2008-2010). The 2% cover of California boxthorn recorded on Plot #93
represents a sharp decline from 18% in 2006 and 9% in 2008. Australian saltbush is also
prominent at times, with cover values recorded as high as 31% (percent cover of this spe-
cies fluctuates greatly from year-to-year).

Range of Species Richness Based on Plots. 10-27 species (average = 18.4 species per plot per
sampling).
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Photo 3-21. View of the Ripgut Brome Alliance on San Clemente
Island (Plot #93 in 2010).

Summary of Current Conditions and Long-Term Trends. In shaded understory woodlands, this
grass may inhibit recruitment of native species by capturing surface soil water and pre-
venting deeper soil percolation.

Red Brome Alliance (Bromus madritensis)

This alliance is mapped on approximately 292 acres (89 ha), —

. . . Associations Acres
where red brome (Photo 3-22) is the main contributor to overall Ripgut brome-Wid Oat 2023
herbaceous cover (>80% relative cover in the herbaceous layer  |Association
[Sawyer et al. 2009]).

Photo 3-22. View of the Red Brome Alliance on San Clemente Island
(Plot #36 in 2008).
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Vegetation Monitoring Plots. 36. Annual grass cover on this plot has fluctuated greatly
(range 1-40%, median value of 18.0%) since it was established in 1992, primarily as a
result of annual rainfall patterns. California boxthorn is present at 5% cover in 2010 (there
was only 2% cover of California boxthorn in 1992). Australian saltbush is also prominent
at times with cover values recorded as high as 30% (percent cover of this species fluctuates
greatly from year-to-year).

Range of Species Richness Based on Plots. 8-24 species (average = 17.6 species per sampling).

Summary of Current Conditions and Long-Term Trends. Occurs on drier soils, where it may
promote fire spread in coastal cholla habitat.

Current Management

Mediterranean California naturalized grasslands are monitored through the LCTA moni-
toring program. Annual invasive plant species control efforts are also conducted and
reports are produced by botany staff.

The USGS and San Diego State University are currently completing grassland fire
research to understand the process of controlling invasive plant species and restoring
habitats through the use of controlled burns.

Assessment of Resource Management

s Mapping efforts of the Ripgut Brome Alliance in 2011 should be verified through
ground-truthing.

m Status and trends of the Mediterranean California naturalized grasslands may not be
fully captured with the currently established LCTA plots. Additional LCTA plots may
be needed to fully document the range of conditions within this group.

» Since the removal of feral goats in 1992, vegetation communities of SCI have been
recovering remarkably well. Natural resources personnel should continue to monitor
the natural progression of habitats with the periodic control of erosion and non-
native species.

Management Strategy

Objective: Reduce non-native grasses and promote native perennial grasses and shrubs,
such as island tarplant in the Wild Oat Alliance to improve resistance to fire spread, improve
soil moisture levels for native species, and promote diverse and sustainable military cover
conditions.

Objective: Reduce the extent of the Ripgut Brome Alliance where it may impair recruitment of
native shrubs, trees, and endemic perennial forbs in the open woodland understory to
promote sensitive and endemic species and promote more diverse and sustainable military
cover conditions for the future.

Objective: Reduce fire-spread potential in areas near Santa Cruz Island rockcress (Sibara fili-
folia) populations by controlling unnaturally continuous fine fuel bed and promoting fog mois-
ture capture and deep soil moisture penetration by perennial bunchgrasses and native
shrubs to reduce the threat of fire and invasion by Mediterranean grass (Schismus spp.).

Objective: Support Santa Cruz Island rockcress and San Clemente Island Indian paintbrush
populations and reduce the extent of coastal cholla patches.
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I. Use established vegetation trend monitoring plots to support development of a refer-
ence condition for Wild Oat, Ripgut Brome, and Red Brome Alliances.

A. Assess the current representation of these alliances in the LCTA plot inventory,
and if needed, identify new sites for monitoring to capture a representative sam-
pling of these habitats.

Il. Monitor grassland habitats for non-native plant species and undertake control efforts
as needed.

Hl. Evaluate the increasing fuel hazard occurring with shrub encroachment to devise fuel
management measures and manage the risk of catastrophic fire.

3.7.1.10 California Coastal Evergreen Bluff and Dune Scrub

California Coastal Evergreen Bluff and Dune Scrub occurs on the upper plateaus of SCI
at elevations above 1,000 feet (300 m) and is characterized by varying amounts of shrub
cover. Coyote brush is the indicator species for this habitat type on the island. The
understory contains plentiful herbaceous perennials, primarily non-native grasses,
although native grasses and forbs are also abundant. This scrub type is an emerging
presence on the island with the removal of feral goats in 1992. In the absence of large or
frequent fires this habitat is likely to continue to expand its range into neighboring grass-
lands (NatureServe 2011).

Soils. The southern extent of this alliance occurs primarily on SHOBA loam and Ustalf
cobbly silt loams while the northern extent occurs on Eelpoint clay and China Point cob-
bly clays.

Sensitive Plants. San Clemente [sland brodiaea, San Clemente Island evening primrose
(Camissoniopsis guadalupensis subsp. clementina), San Clemente Island Indian paint-
brush, Nevin’s woolly sunflower, island apple-blossom, San Clemente Island tarplant,
San Clemente Island larkspur, bright green dudleya, San Clemente Island buckwheat,
San Clemente Island bedstraw, showy island snapdragon, Nevin’s gilia, island jepsonia,
Blair’s wirelettuce.

Sensitive/Endemic Animals (Actual and Potential Use). San Clemente loggerhead shrike,
island night lizard, San Clemente island fox.

Range of Variation. The shrub canopy in these areas is highly variable and can include
areas of little or no shrub cover surrounded by areas of dense cover. The shrub canopy
has been observed to be increasing and expanding over time.

Potential Threats. Stand-replacing, frequent, or large fires that delay re-occupation by
native wildlife.

Constituent Alliances
There is only one mapped alliance of California Coastal Evergreen Bluff Scrub on SCI.
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Coyote Brush Alliance (Baccharis pilularis)

This alliance is mapped on approximately 1,135 acres (460 ha) Associations Aores
of the island where coyote brush (Photo 3-23) is the dominant Coyote Brush-sand Moring: | 5.9
shrub species (>15% relative cover in the herbaceous layer Glory Association
[Sawyer et al. 2009]). Coyote brush has been increasing both in | Coyote Brush-island Morn- |62.8
L. ing-Glory/Brome Grass
range (originally recorded on 12 plots, now recorded on 26 Association
plots) and abundance (a total of 40 coyote brush shrubs on the gsoggé?aﬁgfh/Needlegrass 1066.1
plotsin 1992-1993, a total of 193 in the most recent samplings)
in the years following the removal of the last feral goats in 1992.
The coyote brush overlies herbaceous understory comprised primarily of annual grasses
(e.g., wild oats, fescue, and brome species), but native needlegrass is also prominent with
cover as high as 20-30%. Annual forbs may also be quite prominent, contributing an
additional 15-30% cover. Sub-shrubs, such as silver bird's-foot trefoil and Australian
saltbush, may also be present.

hi"

W e

Photo 3-23. Two views of plot 18 (left) in 1992 with scatter
with a much more continuous coyote brush canopy.

Vegetation Monitoring Plots. 8, 18, 65, 100. Three of four plots currently mapped in this alli-
ance have little or no shrub cover; two of those do not have shrubs recorded in the belt
data. However, in the one plot (#8) that does include significant amounts of shrub cover,
cover increased from 11% in 1992 to 40% in 2010. In the belt data for Plot #8, the number
of coyote brush shrubs increased from 0 in 1992 to 26 in 2010 (with a peak of 45 in 20006).

On the other plot (Plot #18) with a significant shrub presence, percent cover of shrubs
remains low at 7% in 2006 (up from 0% in 1992). However, belt data shows coyote brush
increasing from 18 individuals in 1992 to 104 in 2006 (with a peak of 274 in 1996). In
addition, island tarplant increased from a single individual in 1992 to 109 in 2006.

Since 1992-1993, the range of coyote brush expanded on SCI. Where it originally
occurred on seven plots, it is now known on 22 plots, and on those has increased from 24
individuals to 194.

Range of Species Richness Based on Plots. 13-39 species (average = 30.5 species per sampling).
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Summary of Current Conditions and Long-Term Trends. Coyote brush is a native pioneering
shrub that takes advantage of unused moisture in the soil profile of wetland or clay soils.
It is relatively short-lived. It poses as a potential fire hazard as stands mature and
senesce. Coyote brush has increased dramatically from being present in four plots to 27
plots since 1992. Its fog-drip effect may be beneficial to native species, although it may
shade out some endemic perennials or reduce their cover.

Current Management

The status and trends of coyote brush shrublands are monitored by the LCTA program.
Annual invasive plant species control efforts are also conducted and reports are pro-
duced by botany staff.

Assessment of Resource Management
» Additional LCTA plots may be needed to cover the range of conditions in areas cur-
rently mapped as coyote brush.

» Since the removal of feral goats in 1992, the vegetation communities of SCI have been
recovering remarkably well. Natural resources personnel should allow the natural
progression of habitats to continue with the periodic control of erosion and non-
native species.

Management Strategy

Objective: Address potential threat as a fire management issue and promote endemism on
mesic clay soils of the plateau and terraces by promoting perennial grasses for non-native
annual grasses to conserve endemic and sensitive species and reduce impacts to training

values on the northern half of the island.

I. Use established vegetation trend monitoring plots to support development of a reference
condition for the Coyote Brush Alliance.

A. Assess the current representation of this vegetation type in the LCTA plot inven-
tory, and if needed, identify new sites for monitoring to capture a representative
sampling.

Il. Monitor the expansion and closure of coyote brush canopy to assess potential future
risks in the form of enhanced fire risks or over-shadowing of native perennial bulbs
and forbs

HI. Monitor coyote brush habitats for invasive plant species and undertake control
efforts, as needed, to maintain native vegetation.

3.7.1.11 Pacific Dune Mats

Although the new vegetation map does not distinguish between active and stabilized
dune areas, the two dune types present on SCI are highly distinctive from one another.
Although holding many of the same species, the stabilized dunes contain a more complex
vegetation community, both structurally and in overall species composition. Therefore,
full descriptions of both dune types are provided below, followed by descriptions of alli-
ances mapped in 2011.
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Active Sand Dunes

Active sand dune areas feature a more or less open vegetation canopy over loose, shifting
sands. Species diversity is typically lower than most other vegetation types on the island.

Status Summary. The active areas of the dunes comprise only about 1% of the island's acre-
age (Navy 2008) and typically support silver burr ragweed, San Miguel Island milkvetch
(Astragalus miguelensis), small evening primrose (Camissoniopsis micrantha), San Clem-
ente Island evening primrose, sand verbena (Abronia umbellata), and red sand verbena
(Abronia maritima). San Miguel Island milkvetch and silver burr ragweed are representa-
tive of this community while the San Clemente Island evening primrose and Trask's
cryptantha (Cryptantha traskiae) occur in pockets, adding diversity (Navy 2002).

Sensitive species, such as Trask's cryptantha and San Clemente Island evening primrose,
dominate areas that are free from non-native invasive species. However, critical issues on
the active dunes include invasion of non-native species and erosion. The highly invasive
iceplants (Carpobrotus spp. and Mesembryanthemum spp.), are encroaching into most of
the northern dune sites, and Bermuda grass (Cynodon dactylon) is also becoming prob-
lematic (Navy 2008). Erosion, through the loss of sand, has caused beach erosion and the
stabilization of dunes.

Soils. Sand dunes are found on the north and south ends of the island in sloping and hilly
areas. The majority of dunes on SCI have become increasingly vegetated over the past few
decades. Younger dunes are recently stabilized or still active (Muhs 1980), and soils con-
sist of very deep calcareous sand with minimal profile development. In some areas, sands
are cross-stratified and have large, hardened discontinuous caliche layers in the form of
sheets or chunks (Navy 2002).

Sensitive Plants. San Miguel Island milkvetch, San Clemente Island milkvetch, Trask’s
cryptantha, San Clemente Island evening primrose.

Sensitive/Endemic Animals (Actual and Potential Use). Due to the relative lack of vegetative
cover, few wildlife species tend to use these habitats. Active sand dunes support the
highest densities of island foxes (Photo 3-24), as well as high densities of sage sparrows.
In addition, ravens, kestrels, and harriers use active sand dunes, which may serve as a
special significance for invertebrates (still unknown). Sensitive invertebrates in the active
sand dunes include the Channel Islands dune beetle (Coleus pacificus) and the San Cle-
mente coenonycha beetle (Coenonycha clementina) (Navy 2002).

Range of Variation. Overall the species composition of this alliance is fairly consistent,
although the relative proportions of the dominant shrubs, such as silver burr ragweed
and milkvetches, may vary slightly from one area to another.

Stabilized Sand Dunes

Stabilized sand dunes have a more consolidated soil substrate and fully developed vege-
tation community with greater vertical structure. The areas of open, loose sands typical
of active dunes are far less common.
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Photo 3-24. A San Clemente island fox in a burr
(photo taken in 2008 on vegetation Plot #32).
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ow in an active dune area

Status Summary. The stabilized sand dunes comprise approximately 1% of the island's total
acreage (Navy 2002), and are currently expanding due to the stabilization of active dunes.
On more stabilized sites, usually from the Pleistocene era, a number of species add to the
floral diversity of stabilized sand dunes. Lemonade berry and coyote brush are prominent
flora species in this habitat, while the endemic San Clemente Island milkvetch, Trask's
cryptantha, San Clemente Island evening primrose, and island poppy are also found in
stabilized sand dunes (Navy 2008). There are several stands of island mallow on stabilized
dunes now: two natural populations in SWAT 1, planted populations near Flasher Road
and at the base of terrace, and the West Cove and dunes plantings by San Diego State Uni-
versity’s Soil Ecology and Restoration Group (SERG), which contain two plants at Flasher
beach 2011 (B. Munson, pers. com. 2011). Bermuda grass, a non-native species, is most
likely permanently established on the stabilized dunes (Navy 2008). Saltgrass (Distichlis
spicata) is common on the southern dunes while dwarf coastweed (Amblyopappus pusil-
lus), the introduced slenderleaf iceplant (Mesembryanthemum nodiflorum), and crystalline
iceplant (Mesembryanthemum crystallinum) are widespread.

Structure and diversity are added to the dunes as they become more stabilized, generally
as they progress inland away from the shore. Several sensitive species, while restricted to
the dunes, are generally abundant within this habitat. A few shrubs begin to enter the
ecosystem at the edges of the dunes: California boxthorn, coast prickly pear, lemonade
berry, and coyote brush (Navy 2002), which add structure and wildlife benefits.

Some plants in this community may require insect pollination (e.g., Astragalus spp.) and,
sometimes, symbiotic bacterial and fungal associations (Navy 2002). Additionally, they require
protection from non-native invasive species, road erosion, and off-road vehicle damage.

Soils. Older dunes have long been stabilized and are very well developed. They have thick
red argillic horizons, some carbonate cementing, and are in the soil order Alfisol.

Sensitive Plants. San Clemente Island milkvetch, San Clemente Island evening primrose,
Trask’s cryptantha, island mallow, leafy malacothrix (Malacothrix foliosa subsp. foliosa).
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Sensitive/Endemic Animals (Actual and Potential Use). Due to the relative lack of vegetative
cover, the San Clemente island fox primarily uses stabilized dunes on the island. Ravens,
kestrels, and harriers also use the habitat on a limited basis for foraging (Navy 2008).

Range of Variation. Overall the species composition of this alliance is fairly consistent,
although the relative proportions of the dominant shrubs, such as silver burr ragweed
and milkvetches, may vary slightly from one spot to another.

Constituent Alliances (Active and Stabilized Dunes)
There are three mapped alliances of Pacific Dune Mats on SCI and one unmapped alliance.

Silver Burr Ragweed Alliance (Ambrosia chamissonis var. chamissonis)
This alliance is mapped on approximately 339 acres (137 ha), —
. . . Associations Acres

where silver burr ragweed (Photo 3-25) is the dominant shrub Siver Bur Ragweed-San | 259.3
species. Both the San Miguel Island milkvetch and San Clemente  |Miguel island Milkvetch
Island milkvetch are prominent components of this alliance Association

o p. ) p K X ' Silver Burr Ragweed-Lemon- | 113.2
Additional shrub species may include California boxthorn, ade Berry Association
island tarplant, silver bird's-foot trefoil, coyote brush, and/or
lemonade berry. Island morning-glory is present at up to 14% cover. Herbaceous species
typical of this alliance are brome species, barley, filaree, iceplants, and evening primrose.

ST el oo AR el P
Photo 3-25. View of the Silver Burr Ragweed Alliance on SCI (Plot #82N in 2008).

Vegetation Monitoring Plots. Active Dunes: 32, 41, 82N, 83N. Stabilized Dunes: 2, 42.

Range of Species Richness Based on Plots. Active Dunes: 9-22 species (average = 16.8 spe-
cies per plot per sampling). Stabilized Dunes: 19-34 species (average = 26.6 species per
plot per sampling).

Summary of Current Conditions and Long-Term Trends. Active Dunes: Shrub and sub-shrub
cover vary greatly from year-to-year on these plots (from as low as 3% to as much as
32%), due to the shifting sands that can greatly alter a plot’s appearance over time.
Grasses are not a prominent feature of these plots (<10% cover is most years).
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Annual forb cover has increased markedly from an average of just 6.3% per plot, when
they were established, to 23.85% per plot during the last sampling event. Crystalline ice-
plant is the main contributor to this increase, as well as filaree.

Stabilized Dunes: Shrub cover has remained stable on these plots at 10-19% cover each
year. Annual forb cover has decreased on both plots (from 31% to 13% on Plot #2; from
8% to 0% in Plot #42).

Milkvetch Alliance (Astragalus spp.)

This alliance is mapped on just 17 acres (7 ha) of the island where Associations Aores
milkvetch species (Photo 3-26) are the dominant shrub species. Milkvetch/Saltgrass T
Both San Miguel Island milkvetch and San Clemente Island Association
milkvetch occur in varying ratios, along with silver burr ragweed.

San Clemente Island evening primrose is also abundant within this alliance. Herbaceous
species typical of this alliance include sand verbena, filaree, barley, and saltgrass. Non-
native iceplants may also be common, and even dominant in some locales (Photo 3-27).

Photo 3-26. View of an active dune site with milkvetch (Plot #82Nin
2006). Although the site depicted is not mapped as the Milkvetch
Alliance in the 2011 vegetation map, the overall appearance is similar
to what would be expected. Most of the greyish green foliage in this
view is milkvetch, rather than ragweed.

Vegetation Monitoring Plots. 37 (active dune). Although San Miguel Island milkvetch is
present at 3-10% cover, the highest cover species on this plot are non-native iceplant
species (Photo 3-27). Percent cover of Carpobrotus sp. has increased from 3% in 1992 to
46% in 2008.

Range of Species Richness Based on Plots. 11-24 species (average = 20.5 species per sampling).

Summary of Current Conditions and Long-Term Trends. Due to the dramatic increase of non-
native iceplant species since 1992, iceplant removal efforts have begun at the southeastern
edge of the stabilized dunes and will proceed northward as labor is available. This strategy
will hopefully encourage recruitment by native species by moving from more native-domi-
nated areas toward areas invaded by veldtgrass (Ehrharta calycina) near West Cove.
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Red Sand Verbena Alliance (Abronia maritima)
This alliance is mapped on approximately 33 acres (13 ha) of —

is the characteristic species pres-  [aoooeions hores
SCI, whe.rtj: red sand verbena is t e cha c sp P = o0 Verbera-Mikvatch 31
ent. Additionally, sand verbena is often present in the alliance. |Association
Located on active dune sites, overall species composition is oth-
erwise similar to other dune alliances, with ragweed and milkvetch as characteristic
components. Overall vegetative cover is typically low.

Vegetation Monitoring Plots. None.
Range of Species Richness Based on Plots. Unknown.

Summary of Current Conditions and Long-Term Trends. Unknown.

al N A A, '* R | | : 2 =G
Photo 3-27. Non-native iceplants on Plot #37 in 2008 (the plot transect
runs from the bottom-center to top-center of the image).

Saltgrass Alliance (Distichlis spicata)

This is an unmapped alliance on a single vegetation monitoring plot, where saltgrass is the
most prominent species (Photo 3-28). Shrub species do occur, such as milkvetch, Austra-
lian saltbush, California encelia, and California boxthorn, only at very low cover and den-
sity. Sand verbena species are also common, but not abundant. There is little annual grass
presence, and although a variety of annual forbs occur they are not abundant.

Vegetation Monitoring Plots. 53 (stabilized dune). Percent cover of saltgrass has been
recorded at 40-50%, while no other plant species typically occurs at more than 10% cover.

Range of Species Richness Based on Plots. 14-30 species (average = 23.7 species per sampling).

Summary of Current Conditions and Long-Term Trends. There are no apparent trends on these
plots, with all plants either fluctuating annually or remaining unchanged.

Current Management

Active sand dunes are monitored by the LCTA program. Annual invasive plant species
control efforts are also conducted in this habitat and reports are produced with methods
and results.
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Photo 3-28. View of the Saltgrass Alliance on SCI (Plot #53 in 2003).

Assessment of Resource Management
s Efforts to remove non-native species from active sand dunes is imperative to main-
taining the ecosystem function of this habitat and should continue.

Management Strategy

Objective: Prevent active dunes from becoming stabilized by maintaining or correcting sand
sources and other processes to support sensitive and endemic species, archeological sites,
and fossil root systems.

I. Use established vegetation trend monitoring plots to support development of a refer-
ence condition for active dunes.

A. Assess the current representation of this vegetation type in the LCTA plot inven-
tory, and if needed, identify new sites for monitoring to capture a representative
sampling of these habitats.

Il. Continue to restrict access to the dunes, especially by vehicles.
Hl. Control ongoing erosion of the dune roads. Use BMPs to secure roads from erosion.

IV. Protect the integrity of active dunes with respect to cultural resources, root casts, and
the natural abundance and diversity of native species.

V. Monitor active dune habitats for non-native plant species and undertake control
efforts, as needed, to maintain native vegetation.

Current Management
Stabilized sand dunes are monitored by the LCTA program. Annual non-native plant spe-
cies control efforts are also conducted and reports are produced.

In 2011 and 2012, the Channel Islands Restoration Group volunteered to assist in the
removal of iceplant; more than 40 acres (16 ha) of habitat were cleared of the invasive species.

Assessment of Resource Management

m Efforts to utilize volunteer labor in removing iceplant from dune areas has been
highly successful and resulted in a resurgence of native species.
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Management Strategy

Objective: Maintain native processes on stabilized dunes that favor endemic plant abun-
dance and reduce non-native species by controlling invasions by iceplant and Bermuda
grass.

I. Use established vegetation trend monitoring plots to support development of a refer-
ence condition for stabilized dunes.
A. Assess the current representation of these vegetation types in the LCTA plot
inventory, and if needed, identify new sites for monitoring to capture a representa-
tive sampling of these habitats.

ll. Coordinate non-native plant removal efforts with SCI Wildlife Biologist to ensure that
impacts to sensitive and listed wildlife are minimized.

Hl. Continue to restrict access to the dunes, especially by vehicles.
IV. Control ongoing erosion of the dune roads. Use BMPs to secure roads from erosion.

V. Protect the integrity of stabilized dunes with respect to cultural resources, root casts,
and the natural abundance and diversity of native endemics.

VI. Monitor stabilized dune habitats for non-native plant species and undertake control
efforts as needed to maintain native vegetation.

3.7.1.12 Coastal Baja California Norte Maritime Succulent Scrub

This community is comprised of succulent-rich coastal scrub found along northern Baja
California, Mexico and southern California coasts and offshore islands, as well as in the
flat coastal plain along the west coast of Sonora (NatureServe 2011). These sites tend to
be isolated maritime coastal bluffs and terraces. This scrub vegetation is characterized
by shrub and succulent species, including California boxthorn, lemonade berry, coast
prickly pear, coastal cholla, and golden spined cereus. The Coastal Baja California Norte
Maritime Succulent Scrub community covers more than half (59%) of the island.

Constituent Alliances

There are four mapped alliances of Coastal Baja California Norte Maritime Succulent
Scrub on SCI.

California Boxthorn Alliance (Lycium californicum)
The major structural component of this alliance is California

. . Associations Acres
boxthorn, a drought—deleduous, low, and spiny shrub (Phqto Calfornia Boxthorn Wid Oat | 986.6
3-29). Also characteristic are leafy malacothrix, golden-spined Association
cereus, island tarplant, saltbushes, and coast prickly pear. On gﬁgﬁg”'ggggﬂ‘gg‘kﬁggﬁ' 28
more disturbed sites, dwarf coastweed and iceplant are abun- Association

dant. Natural sites feature a nearly complete cover of shrubs and  |Calfornia Boxthorm-Golden 8.4
. . . q- . . . Spined Cereus/Bright Green
perennials with periodic violet and yellow displays of wildflowers, | Dudieya Association
including the endemic annual Guadalupe Island lupine (Lupinus  |CalifoniaBoxthom-Coast 1355
dalupensis) in association with leafy malacothrix, goldfields Prickly Pear Associaton
gua . D R Y X ' 8 ? California Boxthorn-Coast ~ |5324.4
and bright green dudleya. Other lupines, Palmer's clover, tomcat Prickly Pear- Golden Spined
clover (Trifolium willdenovii), and, occasionally, island ragweed Cereus Association
are present. Interspaces between the shrubs are commonly pro-

tected by a lichen layer and a varying cover of annual species, such as pygmyweed, Califor-
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nia cottonrose (Logfia filaginoides), and invasive iceplants, depending on seasonal rains
and local site conditions. Commonly tangled within the shrubs are the vine-like annuals
fairy mist (Pterostegia drymarioides) and San Diego fiesta flower (Navy 2008). Occasional
individuals of island apple-blossom and island bush monkeyflower may also be seen.

Photo 3-29. View of the California Boxthorn Alliance on San Clemente Island
(Plot #112in 2010).

The community becomes simpler both structurally and floristically on the upper terraces
and southward as it grades into the Coast Prickly Pear Alliance.

California boxthorn is an important species for this alliance. Its fruits provide food for
wildlife, including the San Clemente sage sparrow, which also commonly nests in Califor-
nia boxthorn and are known to also use cactus species for perching and nesting. In addi-
tion, the San Clemente sage sparrow has been shown to favor the interface or edge
between California boxthorn and island sagebrush or California sagebrush. Birds are
required for seed dispersal of California boxthorn.

California boxthorn, golden spined cereus (and the Opuntia cacti) and the endemic island
tarplant can be considered indicators of habitat structural quality for this community.
Diversity can be indexed by Guadalupe Island lupine, aphanisma, and island ragweed.

There is no evidence of fire dependency among any of the species of this community. Pre-
sumably they are not well-adapted to fire because of the succulent nature of the species
present, such as the golden spined cereus, although post-fire recovery has been observed.

Status Summary. This community occurs in a band of well-drained soils on the first few ter-
races of the west shore adjacent to the coast. It occupies about 18% of the total island
area (6,459 acres [2,613 ha]) and harbors a number of endemic plants. The terrace flats
function as depositional areas for the eroding slopes and terrace faces above them.

The California Boxthorn Alliance may have been more prevalent in the past and included
an island sagebrush or California sagebrush component on the terrace flats (Raven
1963). Bright green dudleya may have been a more common component as well (Moran
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1995). Signs of degradation in this community include invasion of annual grasses, ero-
sion and lack of cryptogamic cover (lichens, mosses, liverworts), which helps bind the
soil, placing certain localized areas in fair to poor condition due to gullying (TDI 2009).

Soils. On the lowest marine terraces, deeper soils, classified as the West Shore Series,
have formed. These soils have a stony silt loam surface horizon that can extend to six
inches and subsoil that extends to forty-two inches, making them one of the more devel-
oped soils on the island. Similar to many soils on the island, these soils have a loamy sur-
face horizon unrelated to the profile beneath. The subsoil is primarily clay with thick
brown argillic horizons. West shore soils were formed in a fine alluvium deposited over
sandy marine sediments.

Range of Variation. Approximately twice the average cover of California boxthorn occurs
on the lowest-terrace soils west shore silt loam compared to other soils underlying this
plant community.

Sensitive Plants. Aphanisma, island sagebrush, San Clemente Island milkvetch, golden
spined cereus, San Clemente Island evening primrose, Nevin’s woolly sunflower, San Cle-
mente [sland tarplant, bright green dudleya, island poppy, San Clemente Island bed-
straw, Nevin’s gilia, bobtail barley, Guadalupe Island lupine, leafy malacothrix, Palmer’s
clover, California dissanthelium (Dissanthelium californicum).

Sensitive/Endemic Animals. This habitat supports the highest densities of the island night
lizard, which is especially abundant along the lowest elevation terraces on the west shore
(Navy 2008). This habitat is ideal for the San Clemente house finch, the horned lark, and
the threatened San Clemente sage sparrow, which feeds and nests in the area. The cover
and vegetation in this habitat type also supports numerous insects and the San Clem-
ente Island deer mouse, which attract predators such as the San Clemente island fox,
feral cat, American kestrel, and northern harrier (Navy 2008).

Vegetation Monitoring Plots. 6, 9, 26, 31, 34, 50, 55, 59, 63, 67,68, 77,81, 84, 86N, 87, 90,
99,111, 112, 120, 121. There has been no statistically significant change in either overall
shrub cover (32.4% shrub cover when the plots were established, 28.1% in the most recent
samplings) or percent cover of California boxthorn (29.0% shrub cover when the plots were
established, 28.1% in the most recent samplings) on these plots. Similarly percent cover of
cactus has not changed (8.3% cactus cover when the plots were established, 7.2% in the
most recent samplings).

Range of Species Richness Based on Plots. 13-55 species (average = 30.9 species per plot per
sampling).

Summary of Current Status and Long-Term Trends. Soils where California boxthorn dominates
tend to be alkaline, and saline and have a relatively low water holding capacity. As soils
become more favorable to other plants, California boxthorn takes a subdominant role.
These areas are highly wind erodible and support a cryptogamic crust that protects from
erosion, as well as perhaps performing other ecological functions in the community.
Juvenile sage sparrows may have low survivorship in this habitat, perhaps due to rats.
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Current Management

The status and trends of the California boxthorn shrublands are monitored by the LCTA
program. Annual non-native plant species control efforts are also conducted and reports
are produced with methods and results.

Assessment of Resource Management

» Since the removal of feral goats in 1992, vegetation communities of SCI have been
recovering remarkably well. Natural resources personnel should continue to monitor
the natural progression of habitats with the periodic control of erosion and non-
native species.

» Although LCTA plots currently measure the status and trends of California boxthorn
shrublands, additional plots may be needed to fully document the range of conditions
within areas currently mapped.

Management Strategy

Objective: Promote and expand conditions in California boxthorn habitats that favor use by

the San Clemente sage sparrow, especially in areas that support movement among habitat

patches while facilitating military use and reduced military conflict in non-core areas during
annual consideration of fire management, nursery management, and weed control.

I. Use established vegetation trend monitoring plots to support development of a refer-
ence condition for the California Boxthorn Alliance.

A. Assess the current representation of this vegetation type in the LCTA plot inven-
tory, and if needed, identify new sites for monitoring to capture a representative
sampling of this habitat.

B. Improve map boundaries of this community, as needed.
Il. Protect a sufficient high-density area and cover of California boxthorn and associated

native shrubs and forbs to ensure the long-term viability of the San Clemente sage
sparrow population.

A. Within delineated high-density sage sparrow areas, maintain California boxthorn and
associated native shrubs and forbs in the reference condition (monitoring Plot #6).

B. Minimize ground and vegetation disturbance in the high-density sage sparrow
area, from the rifle range east of the dunes to Seal Cove.

C. Manage the footprint of activity in high-density California boxthorn habitat.

1. Locate ground-disturbing activities on previously disturbed sites whenever
possible.

2. Keep vehicle activity to clearly delineated roads or transit zones. Restore unused,
closed, or unnecessary roads to native vegetation to control erosion of topsoil.

3. Where repeated use is expected, create trails.
Hll. Foster the expansion of this habitat into appropriate sites.

IV. Monitor California boxthorn habitats for invasive plant species and undertake control
efforts as needed to maintain native vegetation.
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Coast Prickly Pear Alliance (Opuntia littoralis)

Status Summary. This community, dominated by coast prickly pear

. . Associati A

(Photo 3-30), occurs from Santa Catalina Island to islands off the szztc ;::;ESP ar 7; ;es
coast of Baja California, Mexico. It appears to be a southern varia- | Association*
tion of the mainland coastal sage scrub (Philbrick and Haller Sgg;;fg?ﬁ'l\;%igﬁﬁﬂf‘””ia 3321
1977). The Prickly Pear Alliance occupies about 26% of the land Coast Pricky Pear-California | 1473.0
area on SCI (9,441 acres) and occurs in a band inland from the Sagebrush/Needlegrass

. . . . . Association
California boxthorn hab}tat on terrace fa(?es, reaching its peak CoastPrickly PearWid Oat | 19940
generally at lower elevations than the main plateau (Navy 2008). Association

Coast Prickly Pear-Golden 303
This plant community composition ranges from dense clumps ig:;dpiii,“;:\:rsg;a;?” s
obscured by a matrix of tall annual grasses to dense thickets Morning-Glory Association '

mixed with shrub species, such as: California sagebrush, island Coast Prickly Pear-Island |31.4
. . . . Morning-Glory - Silver bird's-
sagebrush, and coastal wishbone bush, mixed in with herba- foot trefoil Association
ceous plants like fairy mist and Nuttall's snapdragon (Antirrhinum  |CoastPrickly Pear-island ~ |25.4
Morning-Glory - Giant Sea

nuttallianum subsp. subsessile) (Navy 2008). Dense thickets of Dahiia Association

coast prickly pear are especially prevalent on the terrace faces. Coast Prickly Pear-lsland ~ |17.7
Ragweed Association

Coast prickly pear is important community structure and for fég?:;ﬂgi%’cfaet% Need- 5195

sheltering succulent species and shrub seedlings from herbi- “Inthe absence of other associated co-

vores. With the exception of lemonade berry, most of the occa- dominantspecies, the alliance name itself

is also designated as an association.

sional shrubs occurring in this type are short-lived and
considered seral in other locations. The wildlife value of coyote brush is not known,
although on rare occasions the loggerhead shrike has been reported to use this species
for nesting. Sagebrush supports insects, which are an important food source for wildlife
species. It has been hypothesized that the coast prickly pear has been artificially abun-
dant due to its tolerance of grazing and ability to withstand fire and benefited by the
demise of its competitors with fire (Navy 2002). Therefore, the coast prickly pear may
decrease in abundance as habitats continue to recover from the effects of grazing by non-
native feral herbivores.

Diversity is represented by the herbaceous matrix between the cactus patches and is
dependent on microsite conditions. Sites can include native grasses, such as need-
legrass, annual hairgrass (Deschampsia danthonioides), bent grass, California brome
(Bromus carinatus), or herbaceous annuals, such as Nevin’s gilia, tidytips (Layia platy-
glossa), Guadalupe Island lupine, and silver puffs (Navy 2002).

Some fire regimes may affect the competitive balance between cactus, shrub, and annual
species so that decreases in cactus cover may not necessarily occur. It has been hypoth-
esized that coast prickly pear patches dampen the intensity of a fire because of the
plant's succulence. The cactus patches acted as havens for palatable shrubs and herba-
ceous species when goat grazing was at its peak. California sagebrush appears to be
reproducing abundantly now. Unencumbered by grazing, species like island morning-
glory are overtaking cactus patches (Navy 2008).
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Photo 3-30. View of the Coast Prickly Pear Alliance in San Clemente Island
(Plot #21 in 2010).

Soils. As slope increases on the west coast, soils become shallower. Eel Cove soils have a
shallow surface horizon, with an average depth of four inches and subsurface soil that
extends to approximately 33 inches; these soils are found in steep areas, but do not
extend down into the canyons. The texture of the surface soil is a stony silt loam, similar
to the soils found closer to the shore. Subsurface soils have clay horizons and are deep
reddish brown in color. Similar to west shore soils, these soils formed in mixed alluvium,
resting sandy marine sediments. In very steep areas, such as on the sides of canyons,
subsoil may not be present. Some areas can be as shallow as 2 inches in the surface hori-
zon, and contain clay in the subsurface horizon.

Sensitive Plants. Aphanisma, island sagebrush, San Clemente Island Indian paintbrush,
island apple-blossom, Channel Island tree poppy (if still on island), bright green dudleya,
island poppy, Nevin’s gilia, southern island hazardia, big berry toyon, San Clemente
Island bird’s-foot trefoil, Guadalupe Island lupine, San Clemente Island bush-mallow,
Blair’s wirelettuce.

Sensitive/Endemic Animals. The low patches of cactus and denser thickets of vegetation in
this habitat provide retreats for the federally threatened island night lizard and foraging
habitat for Federally endangered San Clemente loggerhead shrike. Other more common
species include the San Clemente island fox, side-blotched lizard (Uta stansburiana),
northern mockingbird (Mimus polyglottos), San Clemente house finch, and white-
crowned sparrow (Zonotrichia leucophrys) (Navy 2008).

Range of Variation. Most southern island areas are dominated by coastal cholla rather
than the other common succulent on SCI, coast prickly pear.

Vegetation Monitoring Plots. 1,4, 11, 12, 13, 21, 23, 24, 27, 29, 35, 38, 43, 44, 51, 54, 66,
76, 78,79, 80, 88,91, 92, 96, 102, 103, 107, 108. At elevations below 1,300 feet (400 m),
average percent cover of cactus decreased since 1992-1993 (16.9% cactus cover per plot in
1992-1993, 11.6% cover in the latest samplings; t-test = 1.602, p-value = 0.117). The
decrease in cactus cover is especially steep in three plots, located below 300 feet (90 m), that
have seen an average decline of 15% (range of 11-21%).
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At elevations below 800 feet (240 m), shrub cover has not changed appreciably (15.3%
shrub cover per plotin 1992-1993, 13.3% in the latest samplings; t-test = 0.297, p-value
= 0.769). However, shrub cover increased at elevations above 800 feet (4.9% shrub cover
per plot in 1992-1993, 11.6% in the latest samplings; t-test =-1.725, p-value = 0.099).

Range of Species Richness Based on Plot. 13-58 species (average = 34.1 species per plot per
sampling).

Summary of Current Status and Long-Term Trends. This plant community is most likely
unnaturally abundant due to impacts of feral goats and associated erosion. Additionally,
this vegetation community benefited from the loss of plant cover that formerly captured
fog and retained soil moisture.

Current Management
The status and trends of coast prickly pear habitat is monitored by the LCTA program.

Assessment of Resource Management
s The removal of goats has caused a decline of this habitat in favor of other habitat
types, particularly shrublands.

m Although the status and trends of coast prickly pear habitat is monitored through
LCTA plots, additional plots may be needed to fully document the continued trends of
this habitat.

» Since the removal of feral goats in 1992, the vegetation communities of SCI have been
recovering remarkably well. Natural resources personnel should allow the natural
progression of habitats to continue with the periodic control of erosion and non-
native species.

Management Strategy

Objective: Foster, within this alliance and coast prickly pear patches on upper slopes and the
plateau, the expansion of native perennials over coast prickly pear and coastal cholla to pro-
mote the use of these areas for endemic and sensitive species.

I. Use established vegetation trend monitoring plots to support development of a refer-
ence condition for the Coast Prickly Pear Alliance.

A. Assess the current representation of this vegetation type in the LCTA plot inven-
tory, and if needed, identify new sites for monitoring to capture a representative
sampling of this habitat.

Il. Foster the expansion shrub species to improve the ratio of shrubs to coast prickly pear.

A. On the terrace flats, establish or augment existing shrub patches.

B. On the terrace faces, manage shrub recovery primarily by controlling fire intensity
so that shrubs and herbaceous perennials may compete with coast prickly pear
and coastal cholla thickets.

Hl. Continue to implement BMPs and projects to control erosion in areas above the Coast
Prickly Pear Alliance.
A. Control erosion.

B. Evaluate the effects of abandoned and existing roads on continuing erosion and
its impacts to the marine environment.
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C. Prioritize abandoned roads for restoration if not needed for military purposes.

IV. Prevent excessively hot, frequent, and/or large fires that may delay or inhibit the
recovery of woody plants.

Coastal Cholla Alliance (Cylindropuntia prolifera)

Status Summary. This alliance is characterized by coastal cholla —
. Associations Acres
(Photo 3-31), most pror}ounced on the southern island s}opes Coasial Cholahid Gat 25654
and terraces. It grades into dominance over the coast prickly Association
pear as it progresses southward. This alliance represents about |CoastalCholla-Golden = /318
K i Spined Cereus Association
15% (5,340 acres [2,161 ha]) of the island vegetation.

Coastal Cholla-Island 707.5
Morning-Glory Association
Clumps of coastal cholla vary greatly in density, found in a Coastal Cholla-Coast Prickly |2036.7

Pear Association

matrix of grassland, annual herbs, coast prickly pear, or
shrubs, such as California sagebrush, cliff spurge, or California
brittlebush. Other associated species are coastal wishbone bush, lemonade berry, silver
bird's-foot trefoil, and everlastings.

Photo 3-31. View of the Coastal Cholla Alliance on San Clemente Island
(Plot #75 in 2010).

As with areas characterized by abundant coastal cholla cactus, there is a poor under-
standing of the original nature and extent of this community and how it has been influ-
enced by goat grazing and fire. Some hypotheses about how this alliance spread include:
(1) cactus pieces clinging to goats, and (2) artificial suppression of competing shrubs and
herbs due to goat grazing and fire. The current range of species composition is extremely
broad. Important rare species within this mapping unit all occur on hot, well-drained
slopes, including cliff spurge, San Clemente Island Indian paintbrush, Santa Cruz Island
rockcress, bright green dudleya, San Clemente Island bird's-foot trefoil, and island
apple-blossom. San Clemente Island bush-mallow also occurs on the plateaus of this
mapping unit (Navy 2008).

3-100 Natural Resource Condition and Management Strategies



Naval Auxiliary Landing Field San Clemente Island Final June 2013

The diversity of this alliance is represented by the herbaceous matrix between the cactus
patches and depends on microsite conditions and seasonal rainfall patterns.

This community can tolerate fire, although not to the degree of similar habitats such as
Diegan coastal sage scrub; excessive and frequent fires may even be detrimental.

Seeds of the shrub species are self- or wind-dispersed, with the exception of lemonade
berry which requires birds for dispersal.

Soils. The soils of this alliance are similar to those of the Coast Prickly Pear Alliance
described in the previous section.

Sensitive Plants. Aphanisma, island sagebrush, San Clemente Island Indian paintbrush,
Island apple-blossom, Channel Island tree poppy (if still on island), bright green dudleya,
island poppy, Nevin’s gilia, southern island hazardia, big berry toyon, San Clemente
Island bird’s-foot trefoil, Guadalupe Island lupine, San Clemente Island bush-mallow,
Blair’s wirelettuce, Santa Cruz Island rockcress.

Sensitive/Endemic Animals. Shrubs associated with this type, while sparse, harbor insects
that serve as a food source for wildlife (California sagebrush and California brittlebush)
or are a food source themselves (lemonade berry fruits). Dead coastal cholla stems are
used as perches by the San Clemente loggerhead shrike and for nesting or roosting by
other species. Its fruits are a seasonal source of food for birds and the San Clemente
island fox. With the exception of lemonade berry, most occasional shrubs occurring in
the type are short-lived and considered successional (i.e., prevalent during a particular
phase of a community's recovery from disturbance, but scarce in the mature community)
in other areas (Navy 2008).

Range of Variations. This alliance dominates at the southern end of the island and grades
into the Coast Prickly Pear Alliance toward the north.

Vegetation Monitoring Plots. 3, 14, 16,22, 39, 40, 46, 52,69, 70,71,73,74, 75, 94N, 105, 110.
There have been no observable changes in average percent cover of either cactuses or
shrubs on these plots. There has, however, been a decrease in perennial grass cover at
elevations above 600 feet (800 m) (11.1% in 1992-1993, 3.9% in the latest samplings; t-
test = 2.348, p-value = 0.039). A small decrease (from 4.5% to 3.6%) on plots below 600
feet was not statistically significant.

Range of Species Richness Based on Plots. 4-51 species (average = 29.4 species per plot per
sampling).

Summary of Current Status and Long-Term Trends. This plant community is most likely
unnaturally abundant, due to impacts from the grazing of non-native goats and associ-
ated erosion. Additionally, this vegetation community benefited from the loss of plant
cover that formerly captured fog and retained soil moisture.

Current Management
The status and trends of coastal cholla habitat is monitored by the LCTA program.

Assessment of Resource Management
s The removal of goats has caused a decline of this habitat in favor of other habitat
types.
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m Although the status and trends of coastal cholla habitat is monitored through LCTA
plots, additional plots may be needed to fully document the continued trends of this
habitat.

» Since the removal of feral goats in 1992, vegetation communities of SCI have been
recovering remarkably well. Natural resources personnel should continue to monitor
the natural progression of habitats with the periodic control of erosion and non-
native species.

Management Strategy

Objective: Foster the recovery and abundance of endemic and sensitive species over coastal
cholla to promote the use of these areas for endemic and sensitive wildlife.

I. Use established vegetation trend monitoring plots to support development of a reference
condition for the Coastal Cholla Alliance.
A. Assess the current representation of this vegetation type in the LCTA plot inven-
tory, and if needed, identify new sites for monitoring to capture a representative
sampling of this habitat.

Il. Foster the expansion of shrub species over coastal cholla.
A. On the terrace flats, establish or augment existing shrub patches.

B. On the terrace faces, manage shrub recovery primarily by controlling fire intensity
so that shrubs and herbaceous perennials may compete with coast prickly pear
and coastal cholla thickets.

Hl. Continue to implement BMPs and projects to control erosion in areas above the
Coastal Cholla Prickly Pear Alliance.
A. Control erosion.
B. Evaluate the effects of abandoned and existing roads on continuing erosion and
its impacts to the marine environment.
C. Prioritize abandoned roads for restoration if not needed for military purposes.

IV. Prevent excessively hot, frequent, and/or large fires that may delay or inhibit the
recovery of woody plants.

Coast Prickly Pear-California Sagebrush Alliance
This alliance (Photo 3-32) occurs on approximately 174 acres (70 —

. . . Associations Acres
ha) of SCI where both coast prickly pear and California sagebrush | Pricky Pear-Calfornia | 173.7
are equally dominant. This alliance occurs in three canyons at the i:geb,rush-lsland Ragweed
south end of the island (Box Canyon, Horse Canyon, and Chukit sociaton
Canyon) at elevations from the coast up to 1,000 feet (300 m).

Soils. The alliance occurs on ustalf cobbly silt loams intermingled with rock outcrops.

Sensitive Plants. Aphanisma, San Clemente Island Indian paintbrush, island big-pod cean-
othus, Nevin’s woolly sunflower, island apple-blossom, bright green dudleya, San Clem-
ente Island buckwheat, island poppy, San Clemente Island bedstraw, showy island

snapdragon, southern island hazardia, big berry toyon, San Clemente Island bird’s-foot
trefoil, Guadalupe Island lupine, San Clemente Island bush-mallow, Blair’s wirelettuce.
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Photo 3-32. A mixed stand of coast prickly pear and California
sagebrush on San Clemente Island. Although this photo was taken on
a plot not mapped as this alliance (Plot #44 in 2010), the mix of
species typical of the Coast Prickly Pear-California Sagebrush
Alliance elsewhere on the island.

Sensitive/Endemic Animals. Similar to the Prickly Pear Alliance, the low patches of cactus
and denser thickets of vegetation provide protective cover for the island night lizard and
foraging habitat for San Clemente loggerhead shrike. Other species likely to use this alli-
ance are the San Clemente island fox and bird species.

Range of Variation. Unknown.
Vegetation Monitoring Plots. There are currently no monitoring plots within this alliance.
Range of Species Richness. Unknown.

Summary of Current Status and Long-Term Trends. Coast prickly pear is most likely unnatu-
rally abundant, due to impacts of feral goats and associated erosion. Long-term status and
trends of this alliance are not available since there are no LCTA plots located in this habitat.

Current Management
There is currently no direct management for this alliance. However, this habitat benefits
indirectly from erosion control projects and fire management.

Assessment of Resource Management
s Establish LCTA plots to monitor the trends of this alliance as the island recovers from
overgrazing of non-native herbivores.

» Since the removal of feral goats in 1992, vegetation communities of SCI have been
recovering remarkably well. Natural resources personnel should continue to monitor
the natural progression of habitats with the periodic control of erosion and non-
native species.
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Management Strategy

Objective: Favor sagebrush recovery over coast prickly pear in areas supporting endemic
and sensitive species, allowing sagebrush to outcompete coast prickly pear while managing
fire spread potential into sensitive canyon environments.

I. Use established vegetation trend monitoring plots to support development of a reference
condition for the Coastal Cholla Alliance.
Il. Foster the expansion of shrub species over coast prickly pear.
A. On the terrace flats, establish or augment existing shrub patches.
B. On the terrace faces, manage shrub recovery primarily by controlling fire intensity
so that shrubs and herbaceous perennials may compete with coast prickly pear.
Hl. Continue to implement BMPs and projects to control erosion in areas above the Coast
Prickly Pear-California Sagebrush Alliance.
A. Control erosion.

B. Evaluate the effects of abandoned and existing roads on continuing erosion and
its impacts to the marine environment.

C. Prioritize abandoned roads for restoration if not needed for military purposes.

IV. Prevent excessively hot, frequent, and/or large fires that may delay or inhibit the
recovery of woody plants.

V. Monitor this alliance for non-native plant species and undertake control efforts, as
needed, to maintain native vegetation.

3.7.1.13 Coastal Marshes

Coastal marshes were not included in the 2011 vegetation mapping.

Status Summary. Small coastal salt marshes occur in the vicinity of the mouths of Horse
Beach and Chenetti Canyons in SHOBA (Photo 3-33). Marshes are estimated to occupy
less than 0.1% of the island area (19 acres [8 ha]), based on mapping from 1977 aerial
imagery. A survey of wetlands on SCI by Bitterroot Restoration (2002) delineated 0.64
acres (0.25 ha) of salt marsh on SCI as jurisdictional wetlands.

Another type of saline habitat, alkali marshes, occurs behind rock berms along the west-
ern shore (Photo 3-33). These marshes occupy less than 1% of the island area.

Photo 3-33. (Left) Coastal salt marsh plot (Plot #58 in 2003), and (Right) Alkali marsh plot (Plot #30in
2008) on San Clemente Island.
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Species typically found in coastal salt marsh on SCI include: woolly sea-blite (Suaeda taxifo-
lia), alkali heath (Frankenia grandiflora), saltgrass, and saltbush. Parish's glasswort (Arthroc-
nemum subterminalis) is present in low-lying areas, such as along channels. In transitional
areas, species, such as sand verbena, coast goldenbush, sand-spurrey (Spergularia macroth-
eca), and sea rocket (Cakile maritima) may also be present. The areas containing salt marsh
vegetation (in Horse Beach and Chenetti Canyons) appear to be low saline areas with very
limited, if any, tidal exchange. The composition of this plant association tends to grade into
the dunes or California boxthorn communities and is more diverse at these interfaces.

Shrub structure is contributed by woolly sea-blite, Australian saltbush, coast golden-
bush, and alkali heath.

Sensitive Plants. Aphanisma, San Clemente Island tarplant, Nevin’s gilia.
Sensitive/Endemic Animals. San Clemente island fox.

Vegetation Monitoring Plots. 30, 58, 72. On Plot #72, island morning-glory increased in
cover from 0% in 1992 (although it was within the four-meter belt) to 30% in 2000 (last
time sampled). Plot #30 saw a similar increase in morning-glory cover over the same period
(2% in 1992, 16% in 2000), but when the plot was last sampled in 2008, island morning-
glory only appeared in the belt data.

Perennial grass cover, primarily saltgrass with some Bermuda grass, has remained fairly
consistent on the three plots.

Range of Species Richness Based on Plot. 22-44 species (average = 29.9 species per plot per
sampling).

Summary of Current Status and Long-Term Trends. There has been a decrease in the percent
cover of sub-shrubs (average 25.7% cover in 1992-1993, 10.3% cover in most recent
samplings) with no notable trends detected. The decrease in sub-shrubs is seen in both
woolly sea-blite and Australian saltbush.

Current Management
The status and trends of coastal marshes are monitored by the LCTA program. This hab-
itat also benefits indirectly from erosion control projects on SCI.

Assessment of Resource Management

» Pickleweed areas within coastal marshes are relatively scarce and inaccessible due to
training activities. Therefore, it is difficult to accurately and consistently monitor the
status and trends of coastal marsh on SCI. Additional LCTA plots may be needed to
fully document the range of conditions within areas currently mapped as this alliance
since some plots cannot be accessed during certain military training activities.

Management Strategy
Objective: Maintain processes in existing coastal marshes that favor sediment deposition,
access of saline water, and pickleweed establishment while facilitating the uninhibited
use for military training.

I. Use established vegetation trend monitoring plot to support development of a reference
condition for the coastal marshes.
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A. Assess the current representation of these vegetation types in the LCTA plot
inventory, and if needed, identify new sites for monitoring to capture a representa-
tive sampling of this habitat.

1. Use Light Detection and Ranging and /or Unmanned Air Vehicles to monitor and
assess the current habitat.

Il. Monitor these habitats for non-native species and undertake control efforts as needed
to maintain ecosystem processes.

Hl. Monitor for composition shift to upland vegetation, which may result from upstream
sedimentation.

3.7.1.14 Long-Term Vegetation Monitoring Program

To monitor the recovery of vegetation on the island after the eradication of non-native her-
bivores, the Navy implemented a long-term vegetation monitoring program by establish-
ing a set of monitoring plots in 1992 and 1993.

The objectives of the monitoring program are to:

s Implement a sampling plan that will provide an objective, quantitative baseline
description of island vegetative communities.

s Track plant community characteristics in relation to environmental and use gradients.

s Design and enact a sampling plan for documenting vegetation change with special
emphasis on critical/sensitive areas and those clearly in dynamic states of transition.
Provide a means to quantify how small a change could be detected at a given level of
confidence given the number of plots established and a background year-to-year vari-
ation of x% for the sampled species.

s Provide a means of evaluating vegetation change with respect to management goals.
Group species by their desirability and quantify increases and decreases with confi-
dence intervals.

s Design a means of tracking the status of sensitive species.

Plot Placement

The island was stratified into the following units for sampling: unique soil texture-vege-
tation polygons, terrace flats, terrace faces, high-plateau grasslands, mid-elevation
grasslands, and low-elevation grasslands. The following vegetation categories were
added: cliff spurge phase of maritime sage scrub, ironwood woodlands, and oak wood-
lands. Areas dropped from sampling were coastal bluff scrub, areas too steep or inacces-
sible, and sites mapped as woodland but were devoid of trees.

Map 3-9 depicts the plot locations. While six of the original plots were discontinued for
various reasons (e.g., one plot was leveled for a parking lot, another was destroyed by
grading for a landfill area), eight new plots were established in 2002-2003, bringing the
current plot inventory to 115 plots. Subsets of the plots have been re-sampled in 1994,
1996, 2000, 2002, 2003, 2006, 2008, and 2010 with an average of 41 plots sampled in
each of those years. These surveys have produced a set of long-term data critical to
future resources management on the island. Table 3-14 depicts the monitoring plot
inventory and basic descriptive information for each plot. Figure 3-11 shows six exam-
ples of vegetation communities monitored by long-term vegetation plots.
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Table 3-14. Vegetation monitoring plots by vegetation alliances (with the original ecosite mapping
units as depicted in Table 3-12 provided in column three), with fire history data, elevation, and years
sampled 1992-2010. Plot numbers ending in ‘N’ are replacement plots for plots whose original
locations were lost for various reasons.

Years Plots Were Sampled

Year of
Fire Last |Eleva-
Plot # Type1 Ecosite Frequency| Fire tion |‘92| ‘93|04 | ‘95| ‘96| ‘00 | ‘02 | ‘03 | ‘06 | ‘08 | ‘10
Dune Mats
Milkvetch Alliance
37 ‘ R ‘ Active sand dune 0 0 ‘ 25 | x ‘ X ‘ ‘ ‘ X ‘ ‘ ‘ ‘ X ‘
Silver Burr Ragweed Alliance (active)3
32 | Active sand dune 0 0 125" | x X X X | X
41 | Active sand dune 0 0 225" | x X X | X
82N | Active sand dune 0 0 225' X X | X
83N | Active sand dune 0 0 175 X X
Silver Burr Ragweed Alliance (stabilized)3
2 | Stabilized sand dune 0 0 275" | x X X X
42 RP Stabilized sand dune 0 0 275" | x X X X
53 | Stabilized sand dune - 25’ X X X
Grasslands
Needlegrass Alliance
7 | High Plateau Clay Grasslands 1 1979 | 1075 | x X X
10 R |High Plateau Fine Loamy Grasslands 2 1985 | 1675 | X X X X
25 | |High Plateau Fine Loamy Grasslands 2 1985 | 1575 | X X X | X
61 | High Plateau Clay Grasslands 1 1994 | 1125’ | x X | X X
85 | |High Plateau Fine Loamy Grasslands 1 1985 | 1525 X X X
95 | |High Plateau Fine Loamy Grasslands 1 1985 | 1475 X X X
101 | |High Plateau Fine Loamy Grasslands 1 1994 | 1775 X X X
104 | |High Plateau Fine Loamy Grasslands 3 2000 | 1825 X X X X
Wild Oats Alliance
49 | MDS Complex-Grassland Phase 0 - 575 | x X
60 | High Plateau Clay Grasslands 0 - 775 | x X X | X X
64 | MDS-Boxthorn/Grassland on clay 2 1994 475" | x X X | X | X
98 | High Plateau Clay Grasslands 0 - 925’ X X X
113 | High Plateau Clay Grasslands 1 2000 625' X | X X X
Ripgut Brome Alliance
89 | High Plateau Clay Grasslands 0 - 625’ X X X | X
93 | High Plateau Clay Grasslands 1 1998 575 X X X | X | X
97 | High Plateau Clay Grasslands 1 1998 725' X X X | X
Red Brome Alliance
36 ‘ [ ‘ High Plateau Clay Grasslands ‘ 0 - ‘ 725 | x ‘ ‘ ‘ X ‘ ‘ X ‘ ‘ ‘ X ‘ X
Shrublands
Lemonade Berry Alliance
622 ‘ RP ‘ Canyon Shrublands ‘ 1 1993 ‘ 75 | x ‘ X ‘ ‘ ‘ X ‘ ‘ X ‘ ‘ ‘
California Sagebrush Alliance
15 | |High Plateau Fine Loamy Grasslands 1999 | 1375 | x X X
17 | |High Plateau Fine Loamy Grasslands 2000 | 1375 | x X | X X X
28 T MDS Complex-Grassland Phase 1994 | 1425 | x X X X | X
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Table 3-14. Vegetation monitoring plots by vegetation alliances (with the original ecosite mapping
units as depicted in Table 3-12 provided in column three), with fire history data, elevation, and years
sampled 1992-2010. Plot numbers ending in ‘N’ are replacement plots for plots whose original
locations were lost for various reasons. (Continued)

Years Plots Were Sampled
Year of
Fire Last |Eleva-
Plot # Type1 Ecosite Frequency| Fire tion | ‘92| ‘93|04 | ‘95| ‘96| ‘00 | ‘02 | ‘03 | ‘06 | ‘08 | ‘10
17 | |High Plateau Fine Loamy Grasslands 2 1985 | 1575 X X X X
Coyote Brush Alliance
8 T |High Plateau Fine Loamy Grasslands 0 - 1425 | x X X X X X
18 | High Plateau Clay Grasslands 0 - 1225 | x X | X X
65 | |High Plateau Fine Loamy Grasslands 1 1985 | 1575 | X X X X
100 | High Plateau Clay Grasslands 0 - 1225 X X X X | X
Coastal Cholla Alliance
3 | | MDS-South Slopes (Pyramid Cove) 0 - 125" | x X X X
14 T | MDS Complex-Prickly Pear Phase 5 2009 | 975" | x X X
16 | MDS Complex-Grassland Phase 2 1993 | 575" | x X X
22 | MDS Complex-Grassland Phase 4 2008 825 | x X X X
39 | | MDS-South Slopes (Pyramid Cove) 1 1993 | 625’ | x X X | X | X
40 | |High Plateau Fine Loamy Grasslands 4 2009 | 1675 | x X X X
46 | | MDS-South Slopes (Pyramid Cove) 0 - 75 X X X
52 RP | MDS-South Slopes (Pyramid Cove) 0 - 75 X X X X
69 | MDS-Boxthorn/Grassland on clay 2 1994 175’ X X X
70 | MDS Complex-Grassland Phase 6 2010 425’ X X X
71 | MDS Complex-Grassland Phase 5 2008 | 125 X X | X X
73 | MDS Complex-Grassland Phase 3 1996 | 37% X X | X
74 | MDS Complex-Grassland Phase 1 1999 | 82% X X
75 | MDS Complex-Boxthorn Phase 2 1998 575 X X | X X
94N | MDS Complex-Grassland Phase 1 1993 675 X X
105 | |High Plateau Fine Loamy Grasslands 5 1999 | 1475 X X X | X
110 | MDS Complex-Grassland Phase 5 1999 | 1525 X X X | X
Boxthorn Alliance
6 R MDS-Boxthorn 0 - 75 X X X | X | X
9 I MDS-Boxthorn 2 1996 | 275 | x X X X
26 | MDS-Boxthorn 0 - 25' X X X X | X
31 T MDS-Boxthorn/Grassland on clay 0 - 275" | x X X X | X
34 | MSS-northeast escarpment 0 - 75 X X X X
50 | MDS Complex-Boxthorn Phase 0 - 225 | x X X | X
55 | MDS-Boxthorn/Grassland on clay 1 1985 275" | x X X X | X
59 | MDS Complex-Boxthorn Phase 1 1985 175" | x X X X X
63 | MDS-Boxthorn/Grassland on clay 2 1994 325" | x X X | X X | X
67 | MDS-Boxthorn 0 - 75 X X | X
68 | MDS-Boxthorn 0 - 25' X X | X
77 | MDS-Boxthorn 0 - 75 X | X X | X | X
81 | MDS-Boxthorn 0 - 325’ X X | X | X | X | X
84 | MDS-Boxthorn 0 - 25' X X | X | X
86N | MDS-Boxthorn/Grassland on clay 0 - 425’ X X | x| X
87 I MDS-Boxthorn 1 1998 75 X X X
90 | MDS-Boxthorn 0 - 325’ X X X | X
99 | MDS-Boxthorn/Grassland on clay 0 - 575 X X X | X
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Table 3-14. Vegetation monitoring plots by vegetation alliances (with the original ecosite mapping
units as depicted in Table 3-12 provided in column three), with fire history data, elevation, and years
sampled 1992-2010. Plot numbers ending in ‘N’ are replacement plots for plots whose original
locations were lost for various reasons. (Continued)

Years Plots Were Sampled
Year of
Fire Last |Eleva-
Plot # Type1 Ecosite Frequency| Fire tion | ‘92| ‘93|04 | ‘95| ‘96| ‘00 | ‘02 | ‘03 | ‘06 | ‘08 | ‘10
11 | MDS-Boxthorn 0 - 75 X
112 | MDS-Boxthorn 0 - 75 X X X X
120 | MDS-Boxthorn/Grassland on clay 0 - 225' X | X | X | X
121 | MDS-Boxthorn 0 - 275’ X X X X
Prickly Pear Alliance
1 | |High Plateau Fine Loamy Grasslands 0 - 1175 | x X X X
4 | |High Plateau Fine Loamy Grasslands 1 1994 | 1575 | x X X | X X
11 | |High Plateau Fine Loamy Grasslands 1 1994 | 1525 | X X | X
12 | MDS Complex-Boxthorn Phase 0 - 575 | x X X
13 T | MDS Complex-Prickly Pear Phase 2 1993 825 | x X | X X X
21 | MDS Complex-Prickly Pear Phase 4 2010 | 1125 | x X X X X
23 | MDS Complex-Grassland Phase 5 2009 | 1575 | x X X X | X
24 T MDS Complex-Grassland Phase 1 1994 | 1375 | x X X X X
27 T | MDS Complex-Prickly Pear Phase 4 2010 925 | x X X X X
29 T MDS Complex-Prickly Pear Phase 0 - 525" | X X X | X X
35 | MSS-northeast escarpment 0 - 275 | X X X X
38 R MDS-Boxthorn/Grassland on clay 0 - 275" | x X X
43 | High Plateau Clay Grasslands 0 - 475 | X X X X | X
44 R | MDS Complex-Prickly Pear Phase 0 - 875 | x X X | X X
51 | High Plateau Clay Grasslands 1 1994 725 | x X X | X
54 | MDS Complex-Grassland Phase 1 1994 775 | x X X X
66 | High Plateau Clay Grasslands 0 - 425’ X X X | X
76 | MDS Complex-Grassland Phase 1 1994 775 X X X X
78 | MDS Complex-Grassland Phase 1 1994 725' X X | X X
79 | MDS Complex-Prickly Pear Phase 0 0 625’ X X | X
80 | MDS Complex-Grassland Phase 1 1994 | 127% X X X X
88 | MDS Complex-Grassland Phase 1 1994 | 1675 X X X
91 | MDS Complex-Grassland Phase 1 1994 925’ X X X X
92 | MDS Complex-Grassland Phase 0 - 475 X X
96 | MSS-northeast escarpment 0 - 125 X X X
102 | MDS Complex-Prickly Pear Phase 1 1994 | 1275 X X X | X X X
103 RP | MDS Complex-Grassland Phase 0 - 825’ X | X | X X X
106 | MDS Complex-Prickly Pear Phase 1 1994 | 1025 X
107 | MDS Complex-Prickly Pear Phase 4 2010 | 1025 X X X X | X
108 | MDS Complex-Prickly Pear Phase 3 2010 | 1175 X X | X X
Woodlands
Island Oak Alliance
5 ‘ | ‘ Canyon Woodlands 1 \ 1994 \ 1575’ \ X \ \ \ X \ X \ X \ X \ X \ X \ \
Island Ironwood Alliance
202 | Canyon Woodlands 1 1999 | 875 | x X X | X | X | X | X
1092 I Canyon Woodlands 0 - 575 X X | X | X | X
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Table 3-14. Vegetation monitoring plots by vegetation alliances (with the original ecosite mapping
units as depicted in Table 3-12 provided in column three), with fire history data, elevation, and years
sampled 1992-2010. Plot numbers ending in ‘N’ are replacement plots for plots whose original
locations were lost for various reasons. (Continued)

Years Plots Were Sampled
Year of
Fire Last | Eleva-

Plot # Type1 Ecosite Frequency| Fire tion | ‘92| ‘93|04 | ‘95| ‘96| ‘00 | ‘02 | ‘03 | ‘06 | ‘08 | ‘10
Catalina Island Cherry Alliance

332 | Canyon Woodlands 2 1993 | 875 | x X | X | X X

482 | Canyon Woodlands 0 - 725 | x X | X | X | X | X

562 | Canyon Woodlands 0 - 725 | x X X X

572 R Canyon Woodlands 0 - 125 | x X | X | X | X | X

1142 | Canyon Woodlands 1 1994 825’ X X X
Toyon Alliance

45 | | MSS-canyon walls and escarpments 1 1994 125 | x X X | X

472 | |MSS-canyon walls and escarpments 1-3 1993 | 125" | x X X

(1996?)

Others
Alkali Marsh

3¢ ‘|‘ Alkali Marsh 0 ‘ - ‘25")(‘ ‘x‘ ‘ ‘x‘ ‘ ‘ ‘x‘
Coastal Salt Marsh

5gt | Coastal Salt Marsh 0 - 25’ X X X

724 | Coastal Salt Marsh 1 1996 25 X X

#Sampled each year:| 65 | 47 | 30 | 22 | 35| 45 | 57 | 61 | 46 | 35 | 34

= Inventory plot, R = Reference plot, RP = Rare plant plot, T = Transition plot

ZThese plots are located within stands of trees that were not mapped separately from the surrounding shrubland matrix in the 2011 vegetation map. They are classified in this table in accor-

dance with what is known of the existing species composition.

3AIthough the 2011 vegetation map does not distinguish between active dunes and stabilized dunes, we have maintained that distinction here by designating two types of the Silver Burr Rag-|
weed Alliance as either ‘active’ or ‘stabilized’. This will allow for the two distinct types of dune habitats to be monitored separately rather than as a single type.

“These plots are located in small areas of distinctive vegetation and microhabitats that were too small to be mapped separately in the 2011 vegetation map. The original ecosite names have
been carried forward here so that these unique plots can continue to be tracked as separate types.
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Figure 3-11. Examples of vegetation communities monitored by long-term vegetation plots.

In 2011, the IWS completed a new vegetation community map (See Section 3.7.1.4 Vege-
tation Map 2011 Update). Using this new vegetation map, the monitoring plots were re-
categorized accordingly to allow for continued monitoring of the new vegetation alliances.

Plot Design and Sampling Methods

Plots are constructed of a permanently marked, 100-meter transect with a variable belt
width. Four different types of plots with the same basic design were used to lay out the
plots installed for this project:

s Inventory Plots: Located in a stratified random manner and are likely to represent
typical conditions within each soil-vegetation category.
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s Reference Plots: The are of a vegetation community with all characteristic species.
Some of these plots were located randomly while others were placed subjectively
because of the presence of key species.

s Transition Plots: Usually located in ecotonal areas, especially along the brows of
canyons where encroachment of shrubs into grasslands is actively occurring.

= Rare Plant Plots: Placed specifically because of the presence of a sensitive species.
Each plot is evaluated for these various factors:

m Cover Datais recorded at each meter by lowering a 1 /4-inch rod and noting what plant
species, persistent litter, non-persistent litter (generally woody, a dead plant that is still
rooted, or litter more than two inches deep), lichen, moss, bare ground, and rock came
in contact with it.

s Density. Most woody perennials and all sensitive plant species are counted within a
belt of 6.5 feet (2 m) to either side of the transect line (10 feet [3 m] in woodlands). Dead
perennials are recorded if easily distinguished from live, drought-deciduous plants.

s Frequency. Certain perennials which are difficult to count as individuals due to dense
growth patterns (e.g., California boxthorn, island morning-glory, coast prickly pear, and
coastal cholla) are instead recorded as presence/absence data within each one-by-two-
meter segment of the belt transect.

» Seedlings of woody perennials were recorded, as well as basal sprouting of trees.

s Diameter at Breast Height for the nearest tree to the tape at each meter in plots with
trees.

= All species present measured within the 13-foot (4-m) belt from the transect line.

= Annual species rated for cover and density using a rating system used by the
National Park Service on Santa Rosa Island.

Summary of Findings to Date

Over the course of the LCTA monitoring program (1992-2010), a number of changes have
been observed that indicate that the island’s habitats are recovering from the effects of
overgrazing by feral herbivores. These changes are most evident in the shrub component of
the island vegetation. For example, most shrub species have expanded their ranges and
now occur on more monitoring plots than they did in 1992 (Figure 3-12). Furthermore, the
total number of shrubs on the plots has more than doubled (Figure 3-12). Sensitive plant
species have also expanded their distribution over the same period (Figure 3-13).

The observed increase in shrub cover and density demonstrate an elevational gradient
with shrub cover and density both increasing on the higher elevation plots (Figure 3-14).
This data, however, does not include the California boxthorn or island morning-glory,
which are not counted in the belt data; these two species are treated separately below.
The increase in percent cover on plots over 1,000 feet (300 m) is significant? (T-test: —
2.329; p-value: 0.027), as are the increases in density at the 500- to 1,000-foot (150-300
m) (T-test: —1.437; p-value: 0.165) and >1,000-foot (300-m) elevations (T-test: —1.744; p-
value: 0.096).

2. For the purposes of identifying potential trends of interest to land managers, a threshold p-value of 0.2 has been applied for these t-tests.
Given the inherent variability of this type of data, a lower p-value threshold (e.g., 0.05) could potentially allow a developing trend to go
unnoticed for years, making any possible adjustments to land management strategies difficult to implement in a timely fashion.
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Figure 3-12. Comparison of shrub distribution and abundance in 1992-1996 and 2000-2010. (LEFT)
Total number of monitoring plots on which shrub species are recorded. (RIGHT) Number of shrub
individuals counted on monitoring plots.
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Figure 3-13. Total number of records for sensitive plant species on monitoring plots in 1992-1996 and

2000-2010.
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Figure 3-14. Changesin overall shrub cover (left) and density (right) on vegetation monitoring plots
by elevation (density numbers do not include data on California boxthorn or morning-glory, which
are only recorded as presence/absence data; these two species are treated separately below).
*Indicates means significantly different at p=0.2 or less.

California boxthorn, although it has remained fairly stable in regard to frequency of
occurrence (i.e., the average percentage per plot of belt transect segments occupied by
the species) at all elevations, has declined in average percent cover at the upper range of
the species (Figure 3-15). This seems to indicate that while the species is just as wide-
spread as it was when plots were established, the plant canopies themselves appear to
contract over time (thus being encountered less in the line-point cover data). If such a
trend were to continue, it could have ramifications for faunal species, such as the San
Clemente sage sparrow, which depend upon California boxthorn for habitat.
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Figure 3-15. Observed changes in percent cover (left) and frequency of occurrence
(right) of California boxthorn on vegetation monitoring plots from the first sampling (plot
establishment) to the most recent samplings for each plot on which island morning-glory
occurs. *Indicates means significantly different at p=0.2 or less.
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