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NOTICE OF PREPARATION
of a
DRAFT ENVIRONMENTAL IMPACT REPORT
for the
ALPINE COUNTY PARK PROJECT

INTRODUCTION

Publication of this Notice of Preparation (NOP) initiates the County of San Diego,
Department of Parks and Recreation’s environmental review and analysis of the Alpine
County Park Project (project or proposed project) pursuant to the California
Environmental Quality Act (CEQA). The NOP is the first step in the CEQA process. It
describes the proposed project and is distributed to responsible agencies, trustee
agencies, involved federal agencies, and the general public. As stated in State CEQA
Guidelines Section 15375, the purpose of the NOP is “to solicit guidance from those
agencies as to the scope and content of the environmental information to be included” in
the Environmental Impact Report (EIR). The NOP provides an opportunity for agencies
and the general public to comment on the scope and content of the environmental review
of a proposed project.

PROJECT LOCATION

The project site is located in the eastern portion of San Diego County, California,
approximately 1 mile south of the center of the unincorporated community of Alpine, and
approximately 1 mile south of Interstate 8 (I-8) (Figure 1, Regional Map). The project is
located adjacent to the Backcountry Land Trust’s (BCLT) Wright’s Field Preserve located
to the north of South Grade Road and east of Tavern Road. The project site encompasses
approximately 98 acres. The proposed project will involve construction of approximately
25 acres of active park space and implementation of a Habitat Conservation Plan and
long-term monitoring and management of the 73-acre Alpine Park Preserve.

PROJECT DESCRIPTION

The County of San Diego Department of Parks and Recreation (DPR) acquired
approximately 98 acres of undeveloped land within the unincorporated community of
Alpine in east San Diego County. The proposed project will be located on the DPR-
acquired property, which is adjacent to BCLT’s Wright's Field Preserve located north of
South Grade Road and east of Tavern Road, and south of Alpine Boulevard (see Figure
2, Project Vicinity). The County is proposing the development of an approximately 25-
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acre active park and will conserve the remainder of the DPR-acquired property as open
space.

The proposed project falls within the area covered by the Alpine Community Plan. The
project site is subject to the General Plan Rural Lands Regional Category, with an Open
Space-Conservation (OS-C) land use designation in the western portion and a Semi-
Rural Residential (SR-2) land use designation in the eastern portion. Zoning for the site
is A70, Limited Agricultural Use, and S80, Open Space.

The property Assessor’s Parcel Numbers (APNs) for the park and preserve are: 404-171-
12 and a portion of 404-170-61. The property is currently closed to the public. Access to
the project site would be provided from two proposed driveways located along South
Grade Road. The primary park entrance would be located on the eastern side of the
property at a new intersection leg of the South Grade Road and Calle de Compadres
intersection and it would operate as an all-way stop-controlled intersection. The second
driveway will be a new intersection located at the southern end of the property and it will
operate as a side-street stop-controlled intersection. Both driveways will allow for full
access to the project site.

County Park: The proposed project would involve the development of an approximately
25-acre active park that would include amenities such as potential multi-use turf areas,
baseball field, all-wheel area, bike skills area, recreational courts (i.e., basketball
pickleball, game table plaza), fitness stations, leash-free dog area, restroom facilities,
administrative facility/ranger station, equestrian staging with a corral, nature play area,
community garden, volunteer pad, picnic areas with shade structures, picnic tables, game
table plaza, and trails. The proposed project would also include a parking area capable
of accommodating approximately 250-275 single vehicle spaces, 10 ADA spaces that
would be available near the primary entrance and administrative building, and in the
eastern portion of the site, along South Grade Road. Volunteer pad parking spaces, an
equestrian staging area (vehicle parking), and corrals would be located in the northern
portion of the project site (please see Figure 3, Proposed Park Plan). For utilities, the
project proposes to connect to the existing sewer system or include a septic system to
serve the restroom facilities, administration facility/ranger station, and volunteer pad.
Stormwater retention basins will be located throughout the part.

The proposed project would be open to the public from sunrise to sunset. Dogs on leashes
would be allowed within all areas of the park, and dogs off leash would be permitted within
the designated leash-free dog area. During operation, “No Parking” signs may be installed
along the shoulder of South Grade Road, if deemed necessary by the Department of
Public Works (DPW) Traffic Division, to prevent potential overflow parking on South
Grade Road. The proposed project would involve one employee, and one volunteer
stationed at the project site for a total of one onsite ranger, two maintenance staff, and
one volunteer. The volunteer would live on site full time to help with maintenance and
management of the property.



Habitat Conservation Plan and Trails: The project includes implementation of a Habitat
Conservation Plan and long-term monitoring and management of the approximately 73-
acre Alpine Park Preserve. This will include restoration/habitat enhancement for the
Quino checkerspot butterfly, maintenance of approximately 1.0 miles of existing trails,
and trail closure activities along approximately 3,300 linear feet of existing, informal use
trails.

ENVIRONMENTAL CONSIDERATIONS

The EIR will analyze the following potential environmental effects of the proposed project:
aesthetics, air quality, biological resources, cultural resources, geology and sails,
greenhouse gas emissions, hazards and hazardous materials, hydrology and water
quality, land use and planning, noise, population/housing, public services, recreation,
transportation and traffic, utilities/service systems, wildfire and other potential impacts
identified during the NOP process. The EIR will also address feasible mitigation measures
and a reasonable range of alternatives, as well as the additional mandatory sections
required by CEQA. The County Department of Parks and Recreation will also prepare
a mitigation monitoring and reporting program to address the potential significant impacts
of the proposed project.

COMMENTS

The NOP is available for a public review period that starts on Monday, March 8, 2021,
and ends at 5:00 p.m. on Wednesday, April 7, 2021. Written comments will be accepted
until 5:00 p.m. on Wednesday, April 7, 2021. Comments regarding the scope and content
of the environmental information that should be included in the EIR and other
environmental concerns should be sent to:

County of San Diego
Department of Parks and Recreation
Attn: Alpine County Park Environmental Review
5500 Overland Avenue, Suite 410
San Diego, CA 92123

or emailed to CountyParksCEQA@sdcounty.ca.gov.

For questions regarding this NOP, please contact Lorrie Bradley, Environmental Planner
at (619) 455-7721 or by email at lorrie.bradley@sdcounty.ca.gov.

ATTACHMENTS

Figure 1: Regional Map
Figure 2: Project Vicinity
Figure 3: Proposed Park Plan
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State of California — Natural Resources Agency GAVIN NEWSOM, Governor

DEPARTMENT OF FISH AND WILDLIFE CHARLTON H. BONHAM, Director s
South Coast Region
3883 Ruffin Road
San Diego, CA 92123
(858) 467-4201
www.wildlife.ca.gov

CALIFORNIA

LEPaK MENT OF
FISH &
WILDLIFE

April 7, 2021

Ms. Lorrie Bradley

Environmental Planner

County of San Diego, Department of Parks and Recreation
Lead/Public Agency

5500 Overland Avenue, Suite 410

San Diego, CA 92123

Lorrie.Bradley@sdcounty.ca.gov

Subject: Alpine County Park Project (PROJECT), Notice of preparation (NOP) of a Draft
Environmental Report (DEIR), SCH #2021030196

Dear Ms. Bradley:

The California Department of Fish and Wildlife (CDFW) received a NOP of a DEIR from the
County of San Diego (County) Department of Parks and Recreation (DPR) for the Project
pursuant the California Environmental Quality Act (CEQA) and CEQA Guidelines.

Thank you for the opportunity to provide comments and recommendations regarding the
activities involved in the Alpine County Park Project that may affect California fish and wildlife.
Likewise, we appreciate the opportunity to provide comments regarding those aspects of the
Project that CDFW, by law, may be required to carry out or approve through the exercise of its
own regulatory authority under the Fish and Game Code.

CDFW Role

CDFW is California’s Trustee Agency for fish and wildlife resources and holds those resources
in trust by statute for all the people of the State [Fish & G. Code, 88 711.7, subdivision (a) &
1802; Pub. Resources Code, § 21070; CEQA Guidelines, § 15386, subdivision (a)]. CDFW, in
its trustee capacity, has jurisdiction over the conservation, protection, and management of fish,
wildlife, native plants, and habitat necessary for biologically sustainable populations of those
species (Id., 8 1802). Similarly, for purposes of CEQA, CDFW is charged by law to provide, as
available, biological expertise during public agency environmental review efforts, focusing
specifically on projects and related activities that have the potential to adversely affect state fish
and wildlife resources.

CDFW is also submitting comments as a Responsible Agency under CEQA (Pub. Resources
Code, § 21069; CEQA Guidelines, § 15381). CDFW may need to exercise regulatory authority
as provided by the Fish and Game Code, including lake and streambed alteration regulatory
authority (Fish & G. Code, § 1600 et seq.). Likewise, to the extent implementation of the Project
as proposed may result in “take” (see Fish & G. Code, § 2050) of any species protected under
the California Endangered Species Act (CESA; Fish & G. Code, § 2050 et seq.) or the Native

Conserving California’s Wildlife Since 1870
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Plant Protection Act (NPPA; Fish & G. Code, 81900 et seq.), CDFW recommends the Project
proponent obtain appropriate authorization under the Fish and Game Code.

CDFW also administers the Natural Community Conservation Planning (NCCP) program, a
California regional habitat conservation planning program. The County participates in the NCCP
program by implementing its approved Subarea Plan (SAP) under the County Multiple Species
Conservation Plan (MSCP). The Project site is located with the boundaries of the County’s
approved MSCP covering southwestern San Diego County. Although the MSCP is permitted
under both the California NCCP and federal Habitat Conservation Plan (HCP) programs, the
MSCP did not provide take coverage for the Quino checkerspot butterfly (Euphydryas editha
guino), a federal endangered species that has been identified onsite. Impacts are therefore
being addressed by the U.S. Fish and Wildlife Service (USFWS) under a separate HCP.

PROJECT DESCRIPTION SUMMARY
Proponent: County DPR

Objective: The Project site is in the area covered by the Alpine Community plan. The site is
subject to the General Plan Rural Lands Regional Category, with an Open Space-Conservation
land use designation in the western portion of the property and a Semi-Rural Residential land
use designation in the eastern portion. The Project site encompasses 98 acres. Twenty-five
acres will be developed and turned into an active park and the 73 acres that will not be
developed will be designated as open space and managed as part of the MSCP Preserve. The
25-acre active park will include: multi-use turf areas, baseball field, all-wheel area, bike skills
area, recreational courts (i.e., basketball, pickleball, game table plaza), fithess stations, leash-
free dog area, restroom facilities, administrative facility/ranger station, equestrian staging with a
corral, nature play area, community garden, volunteer pad, picnic areas with shade structures,
picnic tables, game table plaza, and trails. Included in the Project boundary will be a parking
area with 250-275 single vehicle spaces. There will be two entrances to the parking area
located on South Grade Road. The Project site will be open to the public from sunrise to sunset.
Dogs are allowed on leashes in the Project boundaries and off-leash in the designated dog
area. As stated above, the 73 acres that will not be developed will be called the Alpine Park
Preserve (Preserve), and monitored and managed by the County. This management will include
maintenance of one mile of existing trail and closure of informal use trails. The HCP will also
include restoration and habitat enhancement for the Quino checkerspot butterfly.

Location: The Project site is in eastern San Diego County, one mile south of Interstate 8, and
approximately one mile south of the center of the town of Alpine. Alpine is an unincorporated
community in the eastern portion of the County and is approximately 25 miles east of downtown
San Diego. The Project site is north of South Grade Road, east of Tavern Road, and adjacent to
the Backcountry Land Trust’s (BCLT) Wright’s Field Preserve. Residential and rural
communities surround the 98-acre site.

COMMENTS AND RECOMMENDATIONS
CDFW offers the following comments and recommendations to assist the County in adequately

identifying and/or mitigating the Project’s significant, or potentially significant, direct and indirect
impacts on fish and wildlife (biological) resources.
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Specific Comments

1)

2)

Consider Alternative Location(s). Due to the presence of highly sensitive habitats (clay soils,
native grassland) and species on and/or adjacent to conserved areas of Wright's Field,
CDFW recommends that the forthcoming DEIR include an alternative location or locations
that would meet the needs of the community yet avoid or minimize impacts while not
reducing the remaining acreage of the large block of habitat encompassing the Wright's
Field conservation area.

Biological Baseline Assessment. CDFW recommends that the DEIR provide a complete
assessment and impact analysis of the flora and fauna within and adjacent to the Project
site, with emphasis upon identifying endangered, threatened, sensitive, regionally and
locally unique species, including any Covered Species under the County’s approved MSCP,
and sensitive habitats. Impact analysis will aid in determining any direct, indirect, and
cumulative biological impacts, as well as specific mitigation or avoidance measures
necessary to offset those impacts. CDFW recommends avoiding or minimizing impacts to
any sensitive natural communities found on or adjacent to the Project. The DEIR should
include the following information:

a) Information on the regional setting that is critical to an assessment of environmental
impacts, with special emphasis on resources that are rare or unigue to the region
[CEQA Guidelines, § 15125(c)]. The DEIR should include measures to fully avoid
and otherwise protect Sensitive Natural Communities from Project-related impacts.
Project implementation may result in impacts to rare or endangered plants or plant
communities that have been recorded adjacent to the Project vicinity. CDFW
considers these communities as threatened habitats having both regional and local
significance. Plant communities, alliances, and associations with a state-wide
ranking of S1, S2, S3, and S4 should be considered sensitive and declining at the
local and regional level. These ranks can be obtained by visiting
https://www.wildlife.ca.gov/Data/VegCAMP/Natural-
Communities#sensitive%20natural%20communities;

b) A complete floristic assessment within and adjacent to the Project area, with
particular emphasis upon identifying endangered, threatened, sensitive, and locally
unique species and sensitive habitats. This should include a thorough, recent,
floristic-based assessment of special status plants and natural communities.

c) A complete, recent, assessment of the biological resources associated with each
habitat type onsite and within adjacent areas that could also be affected by the
Project. CDFW'’s California Natural Diversity Database (CNDDB) should be reviewed
to obtain current information on any previously reported sensitive species and
habitat. CDFW recommends that CNDDB Field Survey Forms be completed and
submitted to CNDDB to document survey results. Online forms can be obtained and
submitted at
http://www.dfg.ca.gov/biogeodata/cnddb/submitting data to cnddb.asp;

d) CNDDB indicates the occurrence of several special status species within the Project
vicinity. The DEIR should have a complete, recent, assessment of rare, threatened,
and endangered, and other sensitive species onsite and within the area of potential
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3)

4)

effect, including California Species of Special Concern and California Fully Protected
Species (Fish & G. Code, 88 3511, 4700, 5050 and 5515). Species to be addressed
should include all those which meet the CEQA definition of endangered, rare or
threatened species (CEQA Guidelines, § 15380). Seasonal variations in use of the
Project area should also be addressed. Focused species-specific surveys,
conducted at the appropriate time of year and time of day when the sensitive species
are active or otherwise identifiable, are required. Acceptable species-specific survey
procedures should be developed in consultation with CDFW and the USFWS; and,
e) A recent wildlife and rare plant survey. CDFW generally considers biological field
assessments for wildlife to be valid for a one-year period, and assessments for rare
plants may be considered valid for a period of up to three years as long as there was
not a prevailing drought during the time of the botanical survey. Some aspects of the
proposed Project may warrant periodic updated surveys for certain sensitive taxa,
particularly if build out could occur over a protracted time frame, or in phases.

Management Plan. A site Resource Management Plan (RMP) for the 73-acre Preserve
should be completed before any trails are opened to the public. A discussion is needed on
the impacts of the designated trails that will be located throughout the Preserve and the
cumulative impacts that will result from an increase in human activity. The RMP will need to
address how these impacts will be monitored and managed in the Preserve.

Listed Species and California Species of Special Concern (SSC). CNDDB indicates that
State rare (SR), CDFW Watch List (WL), CDFW fully protected (FP), SSC, or California
Endangered Species Act (CESA)-listed (i.e., State Endangered (SE) or State Threatened
(ST)) or federal Endangered Species Act (ESA)-listed (i.e., federal Endangered) (FE) or
federal Threatened (FT) or a candidate for federal listing (FC)) are known in and adjacent to
the Project area. Also indicated below are species which are covered by the South County
(i.e., existing/approved) MSCP (SC) and species which are preliminarily proposed for
coverage under the forthcoming East County MSCP (EC)).

a) Sensitive plant species known in the Project area include (but are not limited to):
Cuyamaca larkspur (Delphinium hesperium ssp. cuyamacae, SR); Dehesa
beargrass (Nolina interrata, SE, SC); Dunn's mariposa lily (Calochortus dunnii, SR,
SC); Encinitas baccharis (Baccharis vanessae, FT, SE, CS); Gander's ragwort
(Packera ganderi, SR, EC); Mexican flannelbush (Fremontodendron mexicanum, FE,
SR); and San Diego thorn-mint (Acanthomintha ilicifolia, FT, SE, SC).

b) Sensitive amphibians and reptiles include (but are not limited to): arroyo toad
(Anaxyrus californicus, FE, SSC, SC, EC); Blainville’s horned lizard (Phrynosoma
blainvillii, SSC, EC, SC); California glossy snake (Arizona elegans occidentalis,
SSC); coast patch-nosed snake (Salvadora hexalepis virgultea, SSC, EC); coast
range newt (Taricha torosa, SSC, EC); coastal whiptail (Aspidoscelis tigris stejnegeri,
SSC); Coronado skink (Plestiodon skiltonianus interparietalis, WL, EC); orange-
throated whiptail (Aspidoscelis hyperythra beldingi, WL, EC, SC); red-diamond
rattlesnake (Crotalus ruber, SSC, EC); silvery legless lizard (Anniella pulchra, SSC,
EC); southwestern pond turtle (Actinemys pallida, SSC, EC, SC); two-striped
gartersnake (Thamnophis hammondii, SSC, EC); and western spadefoot (Spea
hammondii, SSC, EC).
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c) Sensitive bird species include but are not limited to: Bell's sparrow (Artemisiospiza
belli, WL); coastal cactus wren (Campylorhynchus brunneicapillus sandiegensis,
SSC, EC, SC); coastal California gnatcatcher (Polioptila californica, FT, SSC, SC);
Cooper's hawk (Accipiter cooperii, WL, SC); golden eagle (Aquila chrysaetos, WL,
FP, EC, SC); least Bell's vireo (Vireo bellii pusillus, FE, SE, EC, SC); southern
California rufous-crowned sparrow (Aimophila ruficeps canescens, WL, EC, SC);
southwestern willow flycatcher (Empidonax trailii extimus, FE, SE, EC, SC);
Swainson's hawk (Buteo swainsoni, ST, SC); tricolored blackbird (Agelaius tricolor,
ST, EC, SC); and yellow-breasted chat (Icteria virens, SSC).

d) Sensitive invertebrates include (but are not limited to): Hermes copper butterfly
(Lycaena hermes, FC, EC) and Quino checkerspot butterfly (FE, EC).

e) Sensitive mammals include but are not limited to: American badger (Taxidea taxus,
SSC, SC); Dulzura pocket mouse (Chaetodipus californicus femoralis, SSC);
northwestern San Diego pocket mouse (Chaetodipus fallax, SSC); San Diego desert
woodrat (Neotoma lepida intermedia, SSC); San Diego black-tailed jackrabbit (Lepus
californicus bennettii, SSC, EC); pallid bat (Antrozous pallidus, SSC, EC); pocketed
free-tailed bat (Nyctinomops femorosaccus, SSC); big free-tailed bat (Nyctinomops
macrotis, SSC); Townsend's big-eared bat (Corynorhinus townsendii, SSC, EC);
western mastiff bat (Eumops perotis californicus, SSC); western red bat (Lasiurus
blossevillii, SSC); and western yellow bat (Lasiurus xanthinus, SSC).

5) Quino Checkerspot Butterfly. The Project Description indicates the presence of Quino
checkerspot butterfly onsite. This butterfly is federally endangered and a County Group 1
species. This species is found only in western Riverside County, southern San Diego
County, and northern Baja California, Mexico (USFWS 2003). The DEIR should make
provisions to avoid the occupied area: however, further discussion should be included in the
final document to address indirect impacts to the species.

a) Direct impacts to Quino checkerspot butterfly could result from Project construction
and activities (e.g., equipment staging, mobilization, and grading); ground
disturbance; vegetation clearing; and trampling or crushing from construction
equipment, vehicles, and foot traffic. Indirect impacts could result from fugitive
construction dust coating foraging habitat, and other edge effects associated with
landscaping and fencing.

b) CEQA provides protection for CESA- and ESA-listed species. Quino checkerspot
butterfly is federally endangered and CDFW considers impacts to federally
threatened species a significant direct and cumulative adverse effect without
implementing appropriate avoidance and/or mitigation measures.

6) Vernal pools. The Project site is adjacent to the BCLT Wright’s Field Preserve which has
vernal pools present. The Project Site has species present that are associated with vernal
pools such as western spadefoot and contains high levels of clay soil which are known to
support vernal pools and sensitive species. Vernal pools are considered a rare resource, as
it is estimated over 95% of vernal pools in California have been destroyed (USFWS 1998).
CDFW considers the loss of these pool complexes to be regionally and biologically
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significant. To fully avoid impacts to vernal pools and depressions, the entire sub-watershed
that supports the hydrology of the pool/depression should be avoided and conserved.

7) Biological Direct, Indirect, and Cumulative Impacts. Due to the proximity of the Project site to
the Alpine Park Preserve and BCLT’s Wright's Field Preserve, it is essential to understand
how the open space and biological diversity within it may be impacted by Project activities.
CDFW recommends providing a thorough discussion of direct, indirect, and cumulative
impacts expected to adversely affect biological resources, with specific measures to offset
such impacts. The following should be addressed in the DEIR:

a) A discussion regarding indirect Project impacts on biological resources, including
resources in nearby public lands, open space, adjacent natural habitats, riparian
ecosystems, and any designated and/or proposed or existing reserve lands (e.g.,
preserve lands associated with an NCCP (NCCP, Fish & G. Code, § 2800 et. seq.).
Impacts on, and maintenance of, wildlife corridor/movement areas, including access
to undisturbed habitats in adjacent areas, should be fully evaluated in the DEIR,;

b) A discussion of potential adverse impacts from lighting, noise, temporary and
permanent human activity, and exotic species and identification of any mitigation
measures;

¢) A discussion on Project-related changes on drainage patterns downstream of the
Project site; the volume, velocity, and frequency of existing and post-Project surface
flows; polluted runoff; soil erosion and/or sedimentation in streams and water bodies;
and post-Project fate of runoff from the Project site. The Project includes plans for an
underground parking structure; therefore, the discussion should also address the
proximity of the extraction activities to the water table, whether dewatering would be
necessary, and the potential impacts on the habitat (if any) supported by the
groundwater. Mitigation measures proposed to alleviate such Project impacts should
be included:;

d) An analysis of impacts from land use designations and zoning located nearby or
adjacent to natural areas that may inadvertently contribute to wildlife-human
interactions. A discussion of possible conflicts and mitigation measures to reduce
these conflicts should be included in the DEIR; and,

e) A cumulative effects analysis, as described under CEQA Guidelines section 15130.
General and specific plans, as well as past, present, and anticipated future projects,
should be analyzed relative to their impacts on similar plant communities and wildlife
habitats.

8) Sensitive Bird Species. The Project plans indicate that existing undeveloped land will be
developed for the 25-acre park. A review CNDDB indicates occurrences of special status
bird species the Project vicinity. Project activities occurring during the breeding season of
nesting birds could result in the incidental loss of fertile eggs, or nestlings, or otherwise lead
to nest abandonment in habitat directly adjacent to the Project boundary. The Project could
also lead to the loss of foraging habitat for sensitive bird species.
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9)

a) CDFW recommends that measures be taken to avoid Project impacts to nesting
birds. Migratory nongame native bird species are protected by international treaty
under the Federal Migratory Bird Treaty Act (MBTA) of 1918 (Code of Federal
Regulations, Title 50, § 10.13). Sections 3503, 3503.5, and 3513 of the California
Fish and Game Code prohibit take of all birds and their active nests including raptors
and other migratory nongame birds (as listed under the MBTA).

b) Project activities including but not limited to staging and disturbances to native and
nonnative vegetation, structures, and substrates should occur outside of the avian
breeding season which generally runs from February 15 through August 31 (as early
as January 1 for some raptors) to avoid take of birds or their eggs. If avoidance of
the avian breeding season is not feasible, CDFW recommends surveys by a qualified
biologist with experience in conducting breeding bird surveys to detect protected
native birds occurring in suitable nesting habitat that is to be disturbed and (as
access to adjacent areas allows) any other such habitat within 300 feet of the
disturbance area (within 500 feet for raptors). Project personnel, including all
contractors working onsite, should be instructed on the sensitivity of the area.
Reductions in the nest buffer distance may be appropriate depending on the avian
species involved, ambient levels of human activity, screening vegetation, or possibly
other factors.

Landscaping. The Project Description includes landscaped areas and a community garden
on the Project site. Habitat loss and invasive plants are a leading cause of native
biodiversity loss. CDFW recommends that the DEIR also stipulate that no invasive plant
material shall be used. Furthermore, we recommend using native, locally appropriate plant
species for landscaping on the Project site. A list of invasive/exotic plants that should be
avoided as well as suggestions for suitable landscape plants can be found at
https://www.cal-ipc.org/solutions/prevention/landscaping/.

General Comments

1)

2)

Project Description and Alternatives. To enable CDFW to adequately review and comment
on the Project from the standpoint of the protection of plants, fish, and wildlife, we
recommend the following information be included in the DEIR:

a) A complete discussion of the purpose and need for, and description of, the Project,
including all staging areas and access routes to the construction and staging areas; and,

b) A range of feasible alternatives to Project component location and design features to
ensure that alternatives to the proposed Project are fully considered and evaluated. The
alternatives should avoid or otherwise minimize direct and indirect impacts to sensitive
biological resources and wildlife movement areas.

Compensatory Mitigation. The DEIR should include mitigation measures for adverse Project-
related impacts to sensitive plants, animals, and habitats. Mitigation measures should
emphasize avoidance and reduction of Project impacts. For unavoidable impacts, onsite
habitat restoration or enhancement should be discussed in detall. If onsite mitigation is not
feasible or would not be biologically viable and therefore would not adequately mitigate the
loss of biological functions and values, offsite mitigation through habitat creation and/or
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acquisition and preservation in perpetuity should be addressed. Areas proposed as
mitigation lands should be protected in perpetuity with a conservation easement, financial
assurance, and dedicated to a qualified entity for long-term management and monitoring.
Under Government Code section 65967, the Lead Agency must exercise due diligence in
reviewing the qualifications of a governmental entity, special district, or non-profit
organization to effectively manage and steward land, water, or natural resources on
mitigation lands that it approves.

3) Long-term Management of Mitigation Lands. For proposed preservation and/or restoration,
the DEIR should include measures to protect the targeted habitat values from direct and
indirect negative impacts in perpetuity. The objective should be to offset the Project-induced
gualitative and quantitative losses of wildlife habitat values. Issues that should be addressed
include (but are not limited to) restrictions on access, proposed land dedications, monitoring
and management programs, control of illegal dumping, water pollution, and increased
human intrusion. An appropriate non-wasting endowment should be set aside to provide for
long-term management of mitigation lands.

ENVIRONMENTAL DATA

CEQA requires that information developed in environmental impact reports and negative
declarations be incorporated into a data base which may be used to make subsequent or
supplemental environmental determinations. (Pub. Resources Code, 8§ 21003, subd. (e).)
Accordingly, please report any special status species and natural communities detected during
Project surveys to the California Natural Diversity Database (CNDDB). The CNNDB field survey
form can be found at the following link:
http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/CNDDB_FieldSurveyForm.pdf. The completed
form can be mailed electronically to CNDDB at the following email address:
CNDDB@wildlife.ca.gov. The types of information reported to CNDDB can be found at the
following link: http://www.dfg.ca.gov/biogeodata/cnddb/plants _and animals.asp.

FILING FEES

The Project, as proposed, would have an impact on fish and/or wildlife, and assessment of filing
fees is necessary. Fees are payable upon filing of the Notice of Determination by the Lead
Agency and serve to help defray the cost of environmental review by CDFW. Payment of the fee
is required in order for the underlying project approval to be operative, vested, and final. (Cal.
Code Regs, tit. 14, § 753.5; Fish & G. Code, § 711.4; Pub. Resources Code, § 21089.)

CONCLUSION

CDFW appreciates the opportunity to comment on the NOP to assist the County in identifying
and mitigating Project impacts on biological resources.

Questions regarding this letter or further coordination should be directed to Emily Gray,
Environmental Scientist, at Emily.Gray@wildlife.ca.gov.
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Sincerely,

DocuSigned by:

Dawi l\ww
D700B4520375406...
David Mayer
Environmental Program Manager |

South Coast Region

ec. CDFW
Karen Drewe, San Diego — Karen.Drewe@wildlife.ca.gov
Susan Howell, San Diego — Susan.Howell@wildlife.ca.gov
Jennifer Ludovissy, San Diego — Jennifer.Ludovissy@wildlife.ca.gov
CEQA Program Coordinator, Sacramento — CEQACommentLetters@wildlife.ca.qgov
State Clearinghouse, Sacramento — State.Clearinghouse@opr.ca.gov
Jonathan Snyder, USFWS — Jonathan _d_Snyder@fws.gov
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County of San Diego

Department of Parks and Recreation

Attn: Alpine County Park Environmental Review

5500 Overland Avenue, Suite 410

San Diego, CA 92123

By email to CountyParksCEQA@sdcounty.ca.gov and lorrie.bradley@sdcounty.ca.gov.

RE: Notice of Preparation of a Draft Environmental Impact Report on the Alpine County Park
Project

Dear Ms. Bradley,

Thank you for the opportunity to provide information for the Notice of Preparation (“NOP”) of
the Environmental Impact Report (“EIR”) on the Alpine County Park Project (“Project”). The
San Diego Chapter of the California Native Plant Society, Environmental Center of San Diego,
and Preserve Wild Santee all work to protect California's natural heritage and preserve it for
future generations. We promote sound science as the backbone of effective natural areas
protection. We work closely with decision-makers, scientists, and local planners to advocate for
well informed and environmentally friendly policies, regulations, and land management
practices.

There are also two CEQA topics, energy and tribal cultural issues, must be addressed, although
they were not identified in the NOP. First, energy efficiency cannot be separated from climate
change in the proposed design, so both need to be analyzed for their different impacts. Second,
since the Wright’s Field area has both recent historical and tribal use, impacts to both cultural
and tribal cultural resources must be analyzed.

We have specific comments on biological issues, climate change, and wildfire that need to be
addressed in the NOP. These are detailed below. Finally, we strongly urge County Parks to
analyze a smaller, less impactful, sustainable park design as an alternative.

Biology
First, we urge the Project DEIR to use reasonably current surveys of the site, surveys conducted
during a rainy year in appropriate seasons to find sensitive species. Second, we urge the County
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to include impacts to Wright’s Field in the DEIR. The issue is the impacts to native plants,
animals, vegetation communities, and wetlands as a result of the proposed Project increasing
biking, hiking, and horseback riding on both Wright’s Field and the project site. Since the
project is directly connected to the Wright’s Field trail system and will have 260-285 parking
spaces, it is obvious that construction of the proposed project will increase the level of human
recreation on Wright’s Field Preserve. Concerns are ever-increasing about recreational impacts
to sensitive biological resources on the conserved lands within San Diego County, including in
many reserves, such as Carlsbad Highlands Ecological Reserve, Sycamore Canyon Preserve-
Gooden Ranch (particularly with unauthorized use of a highway wildlife underpass), Del Mar
Mesa Ecological Reserve, and others. There is a growing body of research about recreational
impacts to animals and plants. Research on such impacts is termed recreation ecology. This is
analogous to conservation biology, which also should be a foundational science for work on this
project.

We have included a copy of a recent California Fish and Wildlife Journal issue dedicated to
recreation ecology to help you get up to speed. Please include it in the written record, and make
sure that the biologists and planners working on the biology section of the DEIR read it. It will
help their efforts.

Please analyze recreation impacts in the project EIR, and either avoid significant adverse
impacts, or at worst, mitigate them below the level of significance. Any proposed mitigation
should reflect that knowing how to mitigate for recreation-related indirect impacts to biological
resources requires knowing exactly what those impacts are and when they occur. At a minimum,
appropriate impact analyses will require up-to-date surveys of both the proposed project site and
Wright’s Field, scientifically sound modeling of the present and proposed future trails and
recreation, and data on how the presence of humans both with and without their dogs, horses,
and other animals affects plants and animals; some such data already exists. Adverse biological
direct and indirect impacts can arise from most recreational activities, including: hikers, bikers,
and horses and their riders simply using a trail; people allowing dogs to chase animals; and
people and/or dogs trampling in vernal pools or on sensitive plants and small animals. Indirect
recreation-related adverse impacts include the introduction of weed seeds by mountain bikers
and equestrians, and detrimental changes to wildlife involving behavior (e.g., vigilance, foraging,
hunting), reproduction, growth, immune system function, levels of stress hormones, the survival
of individual animals, and ultimately the persistence of wildlife populations and communities.

Second, the Alpine Community Plan update, which was prepared by the County, states, on page
2.12-3: "The Alpine CPA also includes one preserve, Wright’s Field. The purpose of preserves
is to maintain community character and protect biological, cultural, and historical resources,
while making these resources available for limited public recreational opportunities. Some
preserves may also provide interpretive and educational amenities, although public access may
be limited according to the sensitivity of the resources....” (emphases added). Please analyze, in
detail, how the proposed project and all alternatives comply with this part of the Community
Plan Update.

Third, there are issues with sensitive and listed species. Please insure that the video that
substituted for a Scoping Meeting (e.g. https://www.youtube.com/watch?v=xyKiPTawDsQ) is
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included in the official record for the project. Since there is no paper trail from a meeting, it is
the only evidence that any attempt was made to satisfy the CEQA requirement for a Scoping
Meeting. In the video at 6:28, reference was made that the Project intends to “avoid impacts” to
Engelmann oaks (Quercus engelmannii, CRPR List 4) and to “minimize impacts” to the
federally endangered Quino checkerspot butterfly (Euphydryas editha quino).

While protection of the oaks is appreciated, there is no legal requirement for it. There is
definitely a legal requirement to protect the Quino checkerspot, to the point where the County is
currently involved in several lawsuits over plans that harm it. Please redesign the proposed
project to AVOID IMPACTS to the Quino Checkerspot, rather than simply minimize them.
Harming an endangered species in the name of recreation would be a terrible black eye for
County Parks, and for the County as a whole.

Climate change impacts

In the climate change section, please include not just construction and traffic impacts, but
impacts from park site maintenance, upgrades, and reconstruction. These are a serious issue,
because the county plans to go carbon neutral by 2035, while the state of California plans to go
carbon neutral by 2045. A park that cannot be maintained due to emissions constraints is not
worth building. As part of the design process, estimate the lifespan of each and all of the
amenities installed, along with the maintenance requirements and their expected lifespan. Then
create a timeline showing carbon annual carbon emissions from routine maintenance and when
each amenity will require major repairs or replacement. To avoid unmitigated impacts, the
project needs to be carbon neutral by 2035 and to stay that way for the indefinite future
thereafter. Avoiding emissions is the simplest way to avoid and mitigate impacts, since there are
few ways to mitigate emissions onsite or offsite in the County.

Second, please do not put solar panels and trees close together, as they shade each other. Also,
please only put solar panels where they get unobstructed access to the south-facing and/or west-
facing sky. These compass directions are necessary for solar panels to work in San Diego. East-
facing solar panels are unproductive due to morning cloud cover, and north-facing panels are
unproductive in all conditions. The reason for this comment is that the project design (video, at
3:54) specifies “photovoltaic carports.” Looking at the attached figure, the carports will line a
north-south running road that gradually curves to the southwest, and is bordered by trees. This is
a distinctly suboptimal configuration, as either the trees will shade the panels, or the panels will
shade the trees.

Please rethink the addition of solar carports. If they are installed, provide a good estimate of
how much electricity they will produce at different times of the year, and how much shading is
expected from the panels shading each other, trees shading the panels, and panels shading the
trees. Remember that the panels provide electricity, while the trees provide carbon sequestration,
but both cannot use the same patch of sunlight.

If the County desires to have a solar-powered park, please provide a project alternative that starts
from this premise and designs the park to accommodate both solar powered facilities and carbon
sequestration in planted trees. Only then design the rest of the facilities around these constraints.
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Slapping a few solar panels on a project not designed for this power source is minimally useful.
Around 20 standard-sized solar panels with good southern exposure and no shading from trees
are necessary to charge one electric car once per week." How many such panels could be
installed on the proposed project?

Wildfire

Wildfire impacts have proved a contentious area between the County and the environmental
community, with former Supervisor Jacob at one point asking what it would take for
environmental groups to stop suing the county (and winning). We therefore urge the County to
perform an analysis and design avoidance or mitigation that meet CEQA requirements.

With regard to the proposed project, the concerns we identify are as follows. First, we are
concerned about the possibilities for recreational fires on the project site sparking wildfires in the
project site, Wright’s Field, and homes and businesses downwind. Second, there has been talk
that the proposed project would be an evacuation site, due to the number of parking spaces.
Since South Grade Road is considered one of the most hazardous roads in Alpine, concentrating
traffic in that area during an emergency seems like a recipe for trouble. Please carefully analyze
evacuation both to and from the park site under all project alternatives. This is not about
checking off boxes, it is about making sure people can evacuate safely during a disaster.

Project Alternatives

Please include a project alternative with a smaller, nature-focused, minimally developed park
that has no impacts to the biological, cultural, and other resources of the project site, Wright's
Field Ecological Preserve, and neighboring properties. Given voiced community concerns about
the lack of maintenance on existing Alpine parks, please focus on making park upkeep and
maintenance financially sustainable for the community and County. Also make its construction,
maintenance, and rebuilding carbon neutral and environmentally sustainable, to meet federal,
state, and county goals. Please also analyze each and every project alternative equally, as
unequal analysis has been contentious on past county projects.

Thank you for taking this input. Please keep us informed of all developments with this project
and associated documents and meetings, at conservation@cnpssd.org.

Sincerely,
Frank Landis, PhD Van K. Collinsworth
Conservation Chair Geographer / Director, Preserve Wild Santee

California Native Plant Society, San Diego Chapter

Pamela Heatherington, Director
Environmental Center of San Diego

! This from personal experience.
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Introduction

CAN OUR OUTDOOR ENTHUSIASM AND NATURE COEXIST?

RON UNGER, Environmental Program Manager, Landscape Conservation Planning Pro-
gram, Habitat Conservation Planning Branch, California Department of Fish and Wildlife

[Note: As this special edition journal is published, our State, the nation, and the whole world
are gripped by the corona virus pandemic. To slow its spread and not overwhelm limited
healthcare resources, voluntary and mandatory directives for staying home, social distanc-
ing, and closing parks, reserves, and other public facilities have been put in place on a scale
not seen for a hundred years, the time of the 1918 influenza (flu) epidemic.

Stories are emerging of more secretive wildlife seen in some park and urban areas normally
filled with people, like the reports of bobcats roaming around empty Yosemite facilities, or
an adult black bear roaming the nearly empty downtown Solvang. Hopefully, the pandemic
and its horrible devastation will be over very soon, and we may again visit and appreciate
our parks and wilderness areas. Hopefully, too, we may gain more information on wildlife’s
response to fewer visitors that helps us improve our management of parks and reserves
in a way that protects wildlife and their habitat while also providing for great recreation
experiences. ]

“Everybody needs beauty as well as bread, places to play in and pray in, where nature
may heal and give strength to body and soul alike” (The Yosemite, 1912). John Muir wrote so
eloquently of the importance of taking time to be in, and play in, Nature to heal and nourish
our spirit and help us to balance the challenges of our everyday lives. Now more than ever,
people find a need to balance their work and domestic lives with the wonders, serenity, and
invigorating challenges inherent in playing in Nature. In a world increasingly dominated by
computers, cyberspace, and cities, people find a need to go and enjoy the Great Outdoors.

But what is the capacity of Nature to absorb the onslaught of millions of us hiking,
riding, flying, boating, and otherwise tromping around the forests, fields, mountains, val-
leys, streams, and rivers on the other 40,000 or more species that also live in and depend
on California? An increasing body of evidence is emerging that indicates non-consumptive
recreational activities like hiking and biking, which don’t involve harvesting of resources,
can have harmful effects on species, their habitat, and efforts to protect them. As our popula-
tion continues to grow and new and popular recreation technologies develop, California’s
natural areas are experiencing increased and changing recreation demands, such as increased
numbers of hikers, nighttime group trail biking with lights, and electronic mountain bikes
in wilderness areas.

Many federal, state, and local agencies’ missions include non-consumptive, outdoor
recreation, since it is often believed to be consistent with wildlife conservation. It is also
widely believed that those who know and observe Nature are more likely to appreciate and
protect her resources. Recently, however, several sites acquired primarily for conservation
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have experienced extreme recreation pressures such as the Disney-like crowds coming out
to see “superblooms” of native flowers of the desert in the spring or mountain biking oc-
curring in areas where it is illegal along with the creation of several miles of unauthorized
trails. So, how can we continue to provide for and manage appropriate, legal recreation
opportunities while also protecting California’s amazing and vast diversity of plants, fish,
and other wildlife species and their habitats? How and where can we acquire separate lands
for recreation access and for protecting habitat instead of frequently demanding too much
recreation access on lands set aside for conservation of species and habitat? And, how can we
facilitate various consumptive and non-consumptive recreation groups (e.g., hikers, mountain
bikers, equestrians, off-highway vehicle users, hunters, anglers) and conservation groups
(e.g., environmental activists, land trusts, resource agencies) to work together to advocate for
acquiring and managing separate recreation and conservation lands instead of increasingly
coming into conflict with one another over the use of the same lands for both purposes?

This special edition journal seeks to tackle this and related questions. In the introduc-
tory essay, “Non-consumptive Recreation & Wildlife Conservation: Coexistence through
Collaboration,” Dr. Ashley D’ Antonio points out the unique need and opportunity Califor-
nia has for addressing recreation use as a social-ecological system (SES) based on its high
biodiversity and quickly increasing recreation use of protected lands. Mitrovich, Larson,
Barrows, Beck, and Unger, in “Balancing Conservation and Recreation,” point to a need
for recreation and conservation stakeholders to work together to ensure that sufficient areas
are acquired for both uses and to help plan and manage conservation lands better to reduce
adverse effects on wildlife and natural resources. They summarize some of the varied re-
search going on in the field, on wildlife behavior and physiology, habitat degradation and
fragmentation, reproduction and survival, community composition and richness, and other
topics. Indirect effects like the shifts in day and night activity patterns between predators
and prey lead to questions on what effects that has on wildlife interactions and possible
changes that may lead to in a whole ecosystem. Two case studies cover visitor perceptions
and values, and the importance of having groups with different values come together and
work through their differences to build trust and facilitate better management decisions and
stakeholder support.

The research paper, “Increased hiking and mountain biking are associated with de-
clines in urban mammal activity,” by Larson, Reed, and Crooks provides findings on how
some wildlife can respond rapidly to changes in the levels of human disturbance, which
may help planners design targeted trail closures to reduce recreation impacts in important
areas. Townsend, Hammerich, and Halbur conducted somewhat similar research to that of
Larson, Reed, and Crooks and present their findings in “Wildlife occupancy and trail use
before and after a park opens to the public.” Their research provides good insights into how
differently various wildlife species respond to trail use by people, including strong differ-
ences in how soon and how much species may habituate to people’s presence. Baas, Dupler,
Smith, and Carnes make the case in “An assessment of non-consumptive recreation effects
on wildlife: current and future research, management implications, and next steps” for doing
more research to help wildlife and park managers more effectively manage and respond to
non-consumptive recreation impacts on wildlife species and their habitats.

Elizabeth Lucas points out deficiencies and a need to improve how recreation is sited,
monitored, managed, and enforced in protected areas in her paper, “Recreation-related distur-
bance to wildlife in California — better planning for and management of recreation are vital
to conserve wildlife in protected areas where recreation occurs.” She also provides a review
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of several research papers in her paper, “A review of trail-related fragmentation, unauthor-
ized trails, and other aspects of recreation ecology in protected areas.” Elizabeth points out
the need for sufficient funding, science-based approaches to managing protected areas, and
educating the public on recreation effects on wildlife, to achieve real protection of species
and to retain the benefits of the protected lands. Elizabeth suggests several funding options
including a compelling argument for establishing a recreation equipment excise fee or tax
like those paid for over 80 years now by hunters and anglers to benefit habitat conservation.
With so much use of outdoor areas now by “non-consumptive” recreation uses, and with
declining popularity of hunting activities in the population at large, is it time to institute
such a change for recreational users to pay their share of conserving and managing habitat?

Together, the articles in this special journal edition cover a broad array of research
on recreation effects on wildlife. They provide interesting perspectives and offer a variety
of solutions. Learning how to best manage non-consumptive recreation to provide great
outdoor experiences while minimizing harmful effects on wildlife will continue to evolve
as we learn more from research and experience. We hope that you find this special edition
journal useful in your own exploration of this important and emerging field.

“Keep close to Nature’s heart... and break clear away, once in a while, and climb a mountain
or spend a week in the woods. Wash your spirit clean.” —John Muir
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Introduction--continued

NON-CONSUMPTIVE RECREATION AND WILDLIFE CONSERVATION:
COEXISTENCE THROUGH COLLABORATION

ASHLEY D’ANTONIO, PHD, Assistant Professor in Nature-Based Recreation
Management, Gene D. Knudson Forestry Chair, Department of Forest Ecosystems and
Society, Oregon State University

The most basic principle in the field of recreation ecology—an interdisciplinary field
that studies the ecological impacts of recreational activities and the management of these
impacts—is that if outdoor recreation is allowed in an area, impacts to that ecosystem are
inevitable. It is also established that outdoor recreation has a myriad of benefits to society that
range from economic growth, improved human health and well-being, community building,
and increases in an individual’s connection to nature. Moreover, outdoor recreation is one
of the primary mechanisms by which humans interact with the natural world in contem-
porary society. As a result, many county, state, and federal park and protected area (PPA)
managers around the United States (U.S.) are faced with mandates or missions that require
conserving natural resources while also providing quality outdoor recreation experiences.
Key challenges facing researchers, conservation practitioners, and PPA managers as they
try to balance conservation goals with recreation access are: understanding the mechanism
and the level and extent of these impacts; identifying what level of negative impact, if any,
is acceptable; and deciding how to mitigate or manage these impacts.

Within recreation ecology, the impacts from recreation to ecosystem components
such as soil and vegetation are relatively well studied. The negative impacts of recreation
to environmental factors such as water, air quality, soundscapes, and wildlife are less well
understood. Studying the relationships between non-consumptive recreation use and impacts
to wildlife can be complex. Part of this complexity is because impacts to wildlife can be
direct (e.g., harassment or feeding) and/or indirect (i.e., habitat modification) and at times
can be hard to measure or observe (e.g., changes in stress hormone levels in response to
recreation presence) as compared to soil or vegetation impacts. Additionally, impacts from
non-consumptive recreation use can be interacting with, or compounded by, other ecosystem
pressures. These added pressures include, but are not limited to, habitat loss due to develop-
ment or changes in land use, pressures from consumptive recreation (hunting or fishing),
and/or climate change. Moreover, impacts at the wildlife population or community level
often require long-term studies, which are somewhat rare in recreation ecology but admit-
tedly more common in the wildlife sciences.

Despite these challenges, there is a recent resurgence of interest in studying the impacts
of non-consumptive recreation use on wildlife species. Meanwhile, there is a recognition
that studies focusing only on the social or human aspects of a PPA system are insufficient
to address current recreation and conservation issues, especially those related to wildlife.
Many recreation ecologists, conservation scientists, and managers have begun to view
outdoor recreation in PPAs as a complex social-ecological system (SES). As such, we must
enhance our understanding of the interactions and intersections between both the ecological
and social systems that make up our PPAs. Addressing wildlife conservation and recreation
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access in PPAs requires SES-focused thinking and collaborative problem solving.

The rich social and ecological systems comprising California make this state an excel-
lent place to begin to address recreation use through an SES framework. California is one
of the most biodiverse states in the U.S. and while 47% of the state is currently protected,
97% of these protected lands are opened to human access. Non-consumptive recreation use
in PPA has increased rapidly in recent years across the U.S. but especially in Western states.
California State Parks saw a 10% increase in total visitation numbers from the 2015/16 to
2016/17 fiscal year and many California national parks have seen exponential growth in
visitation in recent years. As the U.S population becomes increasingly suburban and urban,
PPAs that provide refugia and critical habitat for wildlife face increasing pressure from land
use change and suburban expansion. Within California, this trend is evident as the state’s
population continues to grow while land use change, extreme droughts, and development
increases pressure on California’s PPAs.

Currently, PPAs and open space are limited, and wildlife species and their habitat
face many ecological pressures. We are on the cusp of a resurgence and upswell of research
exploring non-consumptive recreation impacts on wildlife. However, to meet conserva-
tion objectives, additional research is still needed to best inform recreation management
in PPAs. Conserving and protecting wildlife species while providing quality recreation
experiences to society requires interdisciplinary and transdisciplinary teams of researchers,
managers, practitioners, stakeholders, and the public working together towards shared goals
and objectives. Because of the social and ecological complexities and uncertainties around
recreation impacts to wildlife, no individual field of science or management entity will be
able to address this issue on its own. As such, this special issue is timely and important as it
adds to the body of literature aimed at understanding non-consumptive recreation impacts
to wildlife. Additionally, this special issue serves as a starting point for cooperatively ex-
ploring the challenge of protecting wildlife while balancing non-consumptive recreation
use. If we are to meet conservation goals related to wildlife and wildlife habitat, it may not
be appropriate to allow recreation use in all PPAs and at all times. However, collaborative
dialogues (informed by the SES framework) around wildlife conservation are essential to
guide decisions related to where, when, and how non-consumptive recreation use should
be permitted in our PPAs.
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As California’s population has grown to nearly 40 million people, and as the State’s
beautiful natural diversity draws tourists and explorers from around the world, outdoor
recreation has also grown (California Department of Parks and Recreation 2013, 2017;
Mongz et al. 2019). New equipment and technology enable new activities, such as night-time
mountain biking, while social media brings increasing numbers of people to areas seldom
visited by people only ten or twenty years ago. With increased time and more sedentary
work environments, our society is understandably demanding greater access to more land
for outdoor recreation. However, since several species-protection challenges already exist
throughout the State due to development, fragmentation, invasive species, altered fire re-
gimes, and climate change, consideration of opening up additional wildlands for recreation
presents new challenges to conservation.

Outdoor engagement with natural areas is recognized as a necessary part of people’s
well-being, yet recreationists are generally attracted to the same high-value open spaces
and natural areas that harbor diverse plant and animal communities (Mancini et al. 2018).
Accordingly, trails, access points, and associated infrastructure need to be planned and
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managed appropriately to complement, rather than diminish, conservation values of lands
dedicated to the protection of species and their habitats. In the absence of good planning,
recreation-conservation conflicts are increasing, polarizing these two stakeholder groups
and eroding their natural affinity and alliance. When conservation and recreation interest
groups work together and conservation and recreation lands are planned and managed based
on scientific research, a new opportunity emerges for a coordinated approach to protecting
California’s wildlife while also meeting the demand for high-quality recreational opportuni-
ties for diverse user groups.

Recreation and conservation interests would benefit from regular dialogue and collabo-
ration with each other and with federal, state, and local land use authorities regarding regional
and local land use planning, acquisitions, and management. A shared, basic understanding
of applicable conservation objectives and regulations would provide context and perspec-
tive for recreational users and serve to help the two groups work together to ensure each of
their interests are served rather than their respective needs being compromised. Without a
close alliance among recreation and conservation interests, California risks having insuf-
ficient land areas set aside for the thousands of species that depend on California’s natural
areas, inadequate areas for recreation, and increasing conflicts between conservation and
recreation needs. The necessary conversations, research, and determination to collaborate
should be embraced and acted upon as soon as possible to help address these needs, reduce
the potential for polarization among these stakeholders, and help ensure good land use
planning and management decisions are made as development proceeds.

In this essay, we provide an overview of the mechanisms available to implement
conservation in California and introduce many of the issues attributed to outdoor recreation
when managing for wildlife and natural resources on conservation lands and other public
open spaces. We then describe two case studies from our work in southern California that
highlight the perceptions and values of outdoor recreationists when visiting conserved
lands. The case studies also demonstrate what a successful balance between conservation
and recreation uses can look like when moving from conflict to collaboration. We end with
a discussion of what is required to achieve that balance and ways to minimize the impacts
of outdoor recreation on wildlife and other natural resources.

CONSERVATION CONTEXT

As California’s population grew from a few hundred thousand to nearly 40 million
people in less than two hundred years, numerous species’ populations have declined. Some,
like the iconic grizzly bear (Ursus arctos horribilis), are now extinct in the state. Over 450
plant and animal species in California are now listed by the federal or state government as
threatened or endangered (CDFW 2019). The cost of species recovery can be enormous, such
as the tens of millions of dollars spent to save the majestic California condor (Gymnogyps
californianus; Walters et al. 2010). To prevent further species declines, a number of laws
and regulations exist to avoid, minimize, or compensate for impacts of human activities on
species. In California, these include the federal Endangered Species Act (ESA), the Cali-
fornia Endangered Species Act (CESA), the National Environmental Policy Act (NEPA),
the California Environmental Quality Act (CEQA), among others. Approximately half of
California is federally or state-owned lands with a variety of uses, from national forests
and state parks to multi-use areas and reserves. In addition to these areas, an appreciable
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amount of land is conserved in California as mitigation under ESA, CESA, CEQA, and
other laws and regulations.

Successful conservation leads to the protection of species and habitat and the pres-
ervation of natural landscapes. Principal types of conservation lands in California include
reserves acquired and managed as part of Habitat Conservation Plans (HCPs) and Natural
Community Conservation Plans (NCCPs), national parks and monuments, state ecological
reserves and wildlife areas, state parks, lands owned by private entities (e.g., land trusts),
lands with conservation easements, and mitigation lands. The relative importance of con-
servation and recreation values to the management goals of these lands vary. For example,
state and national parks generally emphasize recreational uses more than mitigation lands
and ecological reserves. Sixteen HCP/NCCPs have been approved in California covering
part or all of seven counties. Through the new Regional Conservation Investment Strategy
(RCIS) Program established in 2017, one RCIS has been approved and an additional eight
Regional Conservation Investment Strategies (RCISs) are currently in development or have
been submitted for review and approval by the Department of Fish and Wildlife (for more
information about RCIS and NCCP programs, see Appendix I). The nine RCISs together
will cover part or all of 11 counties. There are also over 130 conservation and mitigation
banks in the state, privately held conservation lands, and hundreds of mitigation sites. In
total, tens of thousands of acres of habitat have been conserved in California through proac-
tive investments and mitigation. Over one and one-half million acres will be conserved in
California under approved HCP/NCCPs, benefiting hundreds of species listed as endangered
or threatened under federal and state species protection laws.

OUTDOOR RECREATION

Millions of Californians and visitors recreate outdoors on natural lands within the state
each year (Outdoor Industry Association 2019). Examples of outdoor recreation activities
include hiking, trail running, mountain biking, horseback riding, backpacking, camping, and
motorized activities. The positive effects of outdoor recreation are numerous. Stewardship
values are enhanced. Appreciation of nature is magnified as people are exposed to the inherent
beauty, complexity, and serenity of natural systems. The next generation of land stewards
and conservationists are born out of the experience of being introduced to wildlands when
young. Equally important, the mental health benefits of exposure to the outdoors and partici-
pation in nature are now well-recognized (Louv 2005; Thomsen et al. 2018). For a society
that is increasingly becoming more urban and digital, the restorative properties of nature
and the increased social well-being of individuals and communities is ever more important.

Despite these benefits, the negative effects of recreation on wildlife can be profoundly
damaging to species and their habitats and must be considered when planning for conserva-
tion areas (Hammitt et al. 2015). Trails lead to habitat degradation and fragmentation, which
increase when visitors go off-trail and informal trails proliferate. Harassment of wildlife,
though often unintended, occurs with increased visitation to an area. Less obvious impacts
to wildlife, not easily measured, have been tied to noise, light pollution, trash, and other
factors associated with recreation activities.

In general, it can be difficult to accept that recreation activities, especially quiet, non-
motorized activities like hiking and mountain biking, can have harmful effects on wildlife.
Many types of recreation cause little physical habitat change. Perhaps as a result, recreation
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was widely assumed to be a “benign use” that is compatible with conservation goals (Knight
and Gutzwiller 1995) and is permitted in the vast majority of protected areas worldwide
(Eagles et al. 2002; IUCN and UNEP 2014). Many HCP/NCCPs include a general provision
that allows for “low-impact nature trails” without strongly defining what that means and
what types and levels of use would be acceptable, given the species that are to be protected.
The viewpoint that recreation is a benign use may be changing, however. In recent years,
researchers have found evidence that a variety of recreation activities and intensities can have
detrimental impacts on wildlife (Geffory et al. 2015; Larson et al. 2016; Samia et al. 2017).

RECREATION EFFECTS ON WILDLIFE
Behavior, activity budgets, and physiology

Behavioral reactions, such as flight, flushing, or vigilance are some of the most
commonly-observed and studied wildlife responses to recreationists (Larson et al. 2016).
Changes in activity budgets have also been observed, with animals typically spending less
time in activities such as foraging and caring for young and more time moving or being
vigilant when recreationists are present (Schummer and Eddleman 2003; Arlettaz et al.
2015). Physiological responses, such as increases in stress hormones (Arlettaz et al. 2007)
or decreased body mass (McGrann et al. 2006), are less obvious to observe, and can occur
even when a corresponding behavioral response does not. It is critical not to assume that
an animal is tolerant of recreation simply because it does not exhibit a visible response.

Habitat degradation and fragmentation

Recreation can degrade or fragment habitat, resulting in habitat that is otherwise
of high quality being used less frequently or not at all. This is particularly concerning in
highly fragmented or developed landscapes where remaining habitat is scarce and there is
limited opportunity for wildlife to move to alternative areas. Researchers have observed
avoidance of areas used by recreationists in species as diverse as grizzly bears (Coleman
et al. 2013), wolverines (Gulo gulo; Heinemeyer et al. 2019), caribou (Rangifer tarandus;
Lesmerises et al. 2018), capercaillie (7etrao urogallus; Coppes et al. 2017), and dolphins
(Tursiops spp.; Lusseau 2005).

Reproduction, survival, and abundance

Assessing recreation’s impacts on wildlife population abundance or vital rates can be
difficult and time-consuming, and is therefore largely unknown. In one of the few studies
of population trends in relation to recreation, Garber and Burger’s long-term study (1995)
observed dramatic declines in North American wood turtle populations after the area was
opened to recreation. Reproductive success is one of the better-studied population vital
rates; negative effects of recreation on reproductive success have been observed in several
species including elk (Cervus canadensis; Shively et al. 2005), penguins (Giese 1996; Lynch
et al. 2010), and plovers (Charadrius spp.; Lafferty et al. 2006; Yasué¢ and Dearden 2006).
However, other studies have found that habituation can moderate impacts of recreation on
reproductive success (Baudains and Lloyd 2007).
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Community composition and richness

Within an ecological community, species respond to recreation differently. This
can lead to changes in community composition if more sensitive species avoid areas with
recreation or decline in abundance while the habitat use or abundance of tolerant species
remains constant or even increases due to reduced competition. When the sensitive species
are native and the more tolerant species are non-native, this can lead to dramatic declines
of native species as compared to their non-native counterparts (Reed and Merenlender
2008). Overall species richness can also decline if sensitive species disappear from local
communities (Botsch et al. 2018).

Indirect effects

Recreation can also cause other changes that indirectly affect wildlife, many of which
are not well understood. Shifts in diel activity patterns could change the way that species
interact with each other or with their environment, potentially leading to increased inter-
specific competition during nighttime hours or increased overlap between predators and
their prey (Gaynor et al. 2018). Recreation can facilitate the spread of non-native species
in freshwater, marine, and terrestrial environments (Anderson et al. 2015), which can have
dramatic effects on native wildlife. Recreation activities also often involve infrastructure
(e.g., parking lots, maintenance buildings, roads, ski lifts), which can lead to further habitat
loss and fragmentation (Nellemann et al. 2010).

Examples of recreation impacts from southern California

Examples from southern California, where much of our work occurs, highlight some of
the many ways recreation can impact natural resources. Results of ten years of camera-trap
studies on conservation lands in Orange County indicate mule deer (Odocoileus hemionus)
and coyotes (Canis latrans) are shifting the timing of activity due to the presence of humans
on trails creating novel predator-prey conflicts for wildlife (Patten et al. 2017). Observed
shifts toward more nocturnal activity by both species leads to greater temporal overlap in
activity periods between mule deer and their principal predator, the mountain lion (Puma
concolor, Figure 1). Greater overlap between coyotes and gray foxes (Urocyon cinereoar-
genteus) has also been observed, leading to predicted changes in predator-prey dynamics.

Bobcat (Lynx rufus) movement modeling using more than ten years of telemetry data
in the 7,284-ha South Coast Wilderness of coastal Orange County highlights the impor-
tance of maintaining regional connectivity among isolated parcels and continued exclusion
of human presence at culverts and other critical linkage points along the coast (Boydston
and Tracey 2018). Within landscapes containing natural areas constrained by development,
protected habitat and other high-value open space is a premium for wildlife. Providing for
safe, unobstructed passage for wildlife among isolated parcels, especially at culverts and
other pinch-points, is essential to enable access to high-value habitat within these otherwise
constrained landscapes.

In heavily used open space areas, some wildlife appear to develop a tolerance for
regular human activity on trails over time. However, patterns of wildlife habitat use can be
disrupted by disturbances occurring outside this regular activity, such as large recreation
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events, off-trail visitor behavior, or the proliferation of new social trails, even in areas that
traditionally see high levels of visitor use. At a local scale, observations of breeding bird
behavior before, during, and after a mountain bike race at a wilderness park in Orange
County highlights elements of both sides of this phenomenon (Hamilton et al. 2015). In
this example, breeding bird behavior continued uninterrupted in areas experiencing similar
amounts of activity along the racecourse during the event as to what was experienced prior.
As people gathered in numbers on and off the trail at the designated start/end staging area
for the event, evidence suggests behavior was disrupted as the sheer volume and continual
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Figure 1. Diel activity of the mule deer and mountain lion with or without human disturbance. Arrows indicate
time (direction) and proportional magnitude (length) of mean activity, and the “net” displays the spread of activity
on a 24-h clock, binned at 30-minute intervals. Note the prey’s (the deer) nocturnal shift when disturbance was
present. (Figure credit: Patten et al. 2019)
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presence of people gathered around the staging area was atypical for this location within
the park.

CASE STUDY:

UNDERSTANDING VISITOR PERCEPTIONS
AND VALUES IN ORANGE COUNTY

To successfully strike a balance, we need to know more about the human perspective
of conservation. By surveying visitors to protected natural areas in southern California over
the last couple of years, we learned there is potential for a shared vision of nature protection
addressing the needs of both conservationists and outdoor recreationists. Clearly the issues
are complex, but with good planning and communication, much can be done to support the
creation of a collective vision for compatible conservation and recreation.

Natural Communities Coalition (NCC) is the non-profit management corporation
overseeing implementation of the conservation strategy for the County of Orange Central
and Coastal Subregion NCCP/HCP. Stretching from the Newport Coast to the Santa Ana
Mountains, over 20,200 ha (50,000 acres) of conserved lands together with National Forest
are embedded within the conservation plan’s 84,000-ha (208,000-acre) planning area. The
75-year plan, signed in 1996, was the first landscape-scale NCCP in the state and one of the
first multi-species HCPs nationally.

With 3.2 million residents in Orange County (Center for Demographic Research 2019),
the demand for outdoor recreation on lands protected for conservation purposes is ever-
present and increasing. Equally important is the recognized need and desire by the community
to conserve the rich natural heritage of the southern California region. In Orange County,
like in other high-value natural areas of the state experiencing rapid population growth, there
is a strong need to strike a balance between conservation and recreation.

Recreation management is one of four main tenets of the regional landscape-level
conservation strategy managed by NCC. Recognizing the increasing need to address this
topic, NCC staff began focused and meaningful conversations with recreation ecologists
and then followed with talking directly to park visitors to understand the human dimensions,
that is, the motivations, desires, and values of visitors to the conserved lands. Partnering
with Dr. Christopher Monz, Professor of Recreation Resources Management in the Depart-
ment of Environment and Society at Utah State University, the organization surveyed close
to 2,000 visitors in the spring and fall seasons of 2017 and in the spring of 2018 to better
understand their perceptions, values, and characteristics (Sisneros-Kidd et al. 2019). In this
process, the research team used a theoretical framework that allowed for the identification
of internal constructs embedded within visitor questionnaires to reveal motivations and
define different user groups. Through the work, two principal groups or clusters of visitors
were discovered, those who are motivated most by the opportunity to experience nature
immersion and those who are more focused on fitness-based recreation.

Surprisingly, given the urban-proximate setting, and in contrast to the expectations
of local land managers, by almost two to one, recreationists were looking to experience
nature immersion compared to those seeking fitness-based recreation. These visitors were
more motivated by solitude and escape, learning about and experiencing nature, spiritual
renewal, and the social experience, versus those in the fitness-based recreation group who
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were motivated principally by challenge and outdoor exercise. Learning that the motivation
and values of most visitors are more in alignment with resource protection than expected,
we had to shift our thinking. Rather than focusing on direct conflict between recreation and
conservation, we had to reevaluate how the conversation about balancing recreation and
conservation is framed. Knowing it is often the most vocal and well-organized user groups
who receive the greatest attention, whether from rangers at a local park or elected officials
at a public meeting, we recognized it was of value for decision-makers to be informed of
the findings and equally consider the motivations, values, and desires of the quiet majority
in these public spaces and forums.

Digging deeper into the results of the work, we found people largely recognize the
value of habitat and natural resource conservation; however, they too want to be part of the
story. People do not want to be left “standing on the sidelines or looking over the fence;”
they want to experience the rich natural resources that make California so unique. When
asked how satisfied they were in their ability to achieve a variety of experiences during their
visit to a park, visitors reported they were often left wanting more when it came to learning
about nature and becoming more in touch with their spiritual values.

Visitor responses indicated they experience place attachment. When asked, they rec-
ognize the lands upon which they choose to regularly recreate are not necessarily unique
relative to other protected areas. However, to them these lands and parks are special,
meaningful, and important. Place attachment may be reflected in the high repeat visitation
rates of visitors. More than half of those surveyed visited parks more than 50 times within
the same year. Furthermore, many of the visitors live within neighboring communities.
For almost half of the parks included in the study, more than 25% of visitors live within 3
miles of an entrance location (Mitrovich, unpublished data). To these people, the parks are
a recognized and utilized part of their local community’s resources.

Recreation is multidimensional and multifaceted, and we recognize a more sophis-
ticated approach to finding solutions is warranted when seeking to minimize recreational
impacts on sensitive natural resources. Impacts and motivations vary by user group, as does
the attractiveness of different topography. From the surveys, we learned mountain bikers look
to avoid crowds, are most knowledgeable about “leave no trace,” most interested in more
trails, and most likely of all user groups to be satisfied in their ability to get away from the
demands of life when out on trails. Dog walkers, on the other hand, were least knowledge-
able about “leave no trace,” most avoided by other recreational groups, and least satisfied
in their park experiences as it relates to their ability to learn more about plants and animals.
Some hikers and runners were concerned about the number of mountain bikers they encoun-
tered in particular parks and along certain trails. Different topographic features attracted
different users. Steep trails that offer high speeds and technical challenges are attractive to
mountain bikers but can be off-putting to other user groups. In unregulated spaces popular
with the masses and advertised through social media, trails can be degraded and spider,
further fragmenting and degrading available habitat. The overlap between areas used for
recreation and high-value wildlife habitat may be greatest with nature-based recreationists.

One positive take-home, as we look for solutions, is that visitors in urban landscapes
are much more tolerant of crowded conditions than previously recognized by land man-
agers. Parks in Orange County have seen a dramatic increase in use over the last decade,
with increases of greater than 50% not uncommon over a 4-year period (Monz et al. 2019).
However, at many parks considered to be “crowded” by land managers, over 80% of re-
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spondents surveyed did not feel the presence of other people on the trail interfered with
their activities or made them feel rushed or slowed them down during their visit. Equally,
over 80% of respondents in 2018 did not feel the number of people at the park increased
their risk of injury.

Although many folks are comfortable in a more crowded space, not everyone is com-
fortable with the changing dynamics and increases in observed use experienced over the
last decade. Across both before-mentioned measures, there were respondents that felt the
number of people at the park during their visit did increase their risk of injury at least some
of the time, and other visitors and their activities interfered with their visit. Like wildlife, it
appears people’s tolerance of novel conditions is not fully universal and may differ across
generations, by past experiences, and expectations (Shelby et al. 1983). When coupled with
their understanding that off-trail activity is most impactful, the general tolerance of folks to
increased visitation rates gives hope as we look for solutions to meeting increased demand
while paying the necessary attention to detail to create the recreational opportunities valued
by most that continue to honor the shared commitment and need for lasting conservation.

CASE STUDY:
CONFLICT TO COLLABORATION IN THE COACHELLA VALLEY

Now we turn to one example of how a region is addressing the question, what to do
when trail users and sensitive species like the same habitat? Like other areas of southern
California, the Coachella Valley in the desert and mountain regions of eastern Riverside
County has seen a remarkable increase in the demand for outdoor recreation on trails, es-
pecially hiking and mountain biking. In this desert resort area, land of more than 100 lush
golf courses, demand for golf'is flat, while hiking has surged in popularity, in large part due
to the influence of social media.

In 2008, the California Department of Fish and Wildlife (CDFW) and the U.S. Fish
and Wildlife Service (USFWS) approved the Coachella Valley Multiple Species Habitat
Conservation Plan/Natural Community Conservation Plan (CVNCCP) with a 75-year permit.
Like other efforts in California and beyond, it was a visionary effort to balance conservation
and development. The plan encompasses an area of almost 500,000 ha (1.1 million acres)
from Palm Springs to the Salton Sea and beyond. Implementation of the plan is overseen by
the Coachella Valley Conservation Commission (CVCC), made up of elected officials from
participating cities, Riverside County, local water districts, and other agencies.

However, several years earlier, the conflict between trail users and agency biologists
nearly derailed the CVNCCP. During development of the plan, proposals by state and federal
wildlife agencies to impose seasonal closures on some trails galvanized trail users to orga-
nize and turn out in large numbers at public hearings. The proposal to close trails centered
on concerns about the impacts of trail use on Peninsular bighorn sheep (Ovis canadensis
nelsoni), a state and federally listed endangered species (Figure 2). In response, trail users
read scientific literature, interviewed bighorn sheep biologists, and questioned the scientific
basis of the trail restrictions. They used their newfound knowledge and spoke passionately
about their concerns to elected officials, often quoting published scientists.

When the CVNCCP was approved in 2008, it did not include the trail closures that
had been envisioned. Public input from trail users convinced decision-makers to avoid these
measures. It also convinced conservation planners that a full trails management plan needed
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to be developed for the CVNCCP. Unfortunately, the process also left trail users alienated
and with a lack of trust in the state and federal wildlife agencies. Wildlife agencies were
suspicious of trail users’ motivations. It would be years before these attitudes changed. Trail
users seeking nature immersion, who could have been a natural constituency for support
of the conservation proposed by the CVNCCP, continued to question the scientific basis
of the trails plan. Even after the CVNCCP was completed and fully permitted, the lack of
trust remained.

To provide a forum for input from trail users and local governments, the final CVNCCP
called for formation of a Trails Management Subcommittee, composed of a representative
from each of nine cities involved in the CVNCCP, the Agua Caliente Band of Cahuilla In-

are in place to allow bighorn sheep and other wildlife access to waterholes during the hot summer months. (Photo
credit: CDFW)

dians, trail user groups (mountain bikers, hikers, equestrians), environmentalists, biologists
from CDFW, USFWS, Bureau of Land Management, and other land management agencies.
The group was charged with providing recommendations on trails management, annually
reviewing the status of bighorn sheep, and communicating trails-related information to
stakeholders. Their tasks required them to develop a shared understanding of relevant con-
servation objectives and regulations while they worked together to accomplish their charge.

A dedicated group of volunteers, the subcommittee took their responsibility seriously
and worked hard. Meetings were well attended and often animated. Passions flared, and
sometimes sparks flew. On occasion, meetings devolved and became acrimonious and full of
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conflict. Trail users continued to question the scientific basis for trails management actions
proposed by “the agencies.” Agency biologists doubted the trail users’ commitment to the
protection of bighorn sheep and were reluctant to share data. Unfortunately, throughout the
process, scientifically rigorous data on the effects of trail use on bighorn sheep was limited.
The studies needed to understand the relationship between trail use and bighorn sheep had
not been done. The CVNCCP was approved in 2008, the year the recession hit and resources
for local, state, and federal agencies were further limited by lack of funding.

In 2011, the conflict between recreation and habitat ended up in the state legislature
when CDFW closed the upper portion of the very popular Bump and Grind Trail to protect
bighorn sheep. Though not a trail which offers the experience of solitude, the Bump and
Grind provides a great cardio workout, with hikers numbering more than 1,000 some days.
Questioning whether any studies to prove that hikers have an impact on the endangered
bighorn had been presented, trail users went to their state legislators. Ultimately, a compro-
mise was worked out and Governor Brown signed legislation in October 2013. The upper
Bump and Grind is now closed for three months during the sensitive bighorn sheep lambing
season, from February through April, and open for the remaining nine months of each year.
The Coachella Valley Conservation Commission worked with CDFW to install a fence to
discourage off-trail travel and educational signs about bighorn sheep.

Despite the challenges, the Trails Management Subcommittee persevered. They
worked through the challenges, developed more trust, and learned to work together. They
completed an update to the 2008 Trails Management Plan in 2014. The updated plan em-
phasizes the adaptive management approach described in the CVNCCEP. It calls for research
on the relationship between bighorn sheep habitat use and trail use, prior to construction of
new trails. Technology has made such research more feasible, especially in the rugged and
remote terrain of the Santa Rosa and San Jacinto Mountains National Monument. Since
2015, GPS collars have been placed on bighorn sheep, providing data on their movements
and habitat use. The CVCC is now working on a study of bighorn sheep and trails, led by
Dr. Kathleen Longshore of the U.S. Geological Survey and funded by a grant from CDFW.
The trails subcommittee is actively involved with researchers in the development of the
study protocol and review of all data. Field work began in fall 2019, with volunteers col-
lecting data on recreational trail use and researchers comparing the human use data with
bighorn sheep collar data.

Conflict has been replaced with collaboration. Although all of the best practices were
not used initially, when they were used, they became lessons learned. If people understand
why, they are more likely to go along with regulations (Marion and Reid 2007). Further-
more, when the need for regulation or constraints are understood, constraints can become
a positive as they provide the basis for best practices and assure access via responsible use.

WHAT IS NEEDED TO ACHIEVE BALANCE? WHAT WORKS?

Several land management decisions are being made today with long-term implications
for the state of biodiversity and human wellness within California. Without collaboration
among recreation and conservation interests, California risks insufficient lands being set
aside for the benefit of protecting species, insufficient lands for recreating, and poorly lo-
cated lands for both purposes, with people and other species suffering the consequences.
Recreation and conservation stakeholders need to talk and work with each other and with
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ecologists and land planners early and often in the regional visioning and land planning
process to ensure both interests get what is needed in a way that strikes a balance for species
and habitat protection, and people’s access to the outdoors.

To achieve a better land use future for conservation and recreation outcomes, we rec-
ommend early investment in working relationships. Increased early communication among
all stakeholders, land planners, and managers, together with basing decisions on the best
available science, can help reduce land use conflicts, the loss of species, and lower-quality
recreation experiences. Groups should accept there will be situations when they collectively
agree to disagree. However, the long-term commitment to work together will increase the
likelihood of achieving goals and objectives for all interests. Most land conserved through
public funding sources and/or mitigation and all HCP and NCCP properties have some form
of Resource Management Plan (RMP) and/or Conservation Easement attached to them. It
is critical RMP’s are developed with a “clean slate” to identify critical sensitive species,
regional context, and wildlife linkages up front. This, in turn, identifies potential areas
appropriate for trails and other recreational uses, thus reducing debate and conflict later.

We also recommend establishing appropriate monitoring programs that are used to
evaluate conservation and recreation outcomes and modify management plans to better
achieve the original goals and adjust to changing conditions. The wide variety of nature-based
recreational activities, timing and frequency of those activities, and numbers of people that
participate in them, all result in a complex array of potential effects. Adding to that is the
complexity of behavioral responses and sensitivities of different species to those activities.
Recognizing this complexity and planning according to research findings that are available,
and the anticipated growth or other changes expected, can help planners create conservation
areas and recreation areas positioned to avoid future conflicts.

Opportunities to be inclusive and reach out to stakeholders as partners in the long-term
management of protected lands are numerous. By simply involving everyone up-front, com-
munity members can be engaged early in the planning process and contribute to the search
for solutions. Volunteers can help to enforce site rules using peer pressure. They may also
be able to help with site maintenance, monitoring, and identification of possible manage-
ment actions, such as when monitoring information indicates a problem exists. An open
phone line to land managers is essential and over time naturally builds relationship and trust.

How can effects be minimized?

Using good science in the decision-making process is key, as is making data trans-
parent and remembering the importance of educating the public throughout the process.
Planning efforts should search for and incorporate relevant scientific findings. Despite the
variability in species responses to different types and intensities of recreation, researchers
have identified some ways to minimize the effects of recreation on wildlife:

* Monitor and prevent unauthorized trail creation and off-trail use. Many animal spe-
cies respond more strongly to recreationists in unexpected places, such as off-trail
(Stankowich 2008; Heinemeyer et al. 2019), so increasing the predictability of hu-
man presence by constraining people to the existing trail network may help mitigate
negative effects.

* Limit nighttime access to parks and trails. Since people are primarily active during
the daytime, many animal species avoid interactions with people by increasing the
proportion of their activity that takes place at night (Gaynor et al. 2018). While the
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implications of this shift for foraging success and interspecific interactions are largely
unknown, limiting activity to daytime hours may be a way for humans and wildlife
to coexist in parks and natural areas. Nighttime recreation is growing in popularity
but may prevent animals from temporally avoiding people, and should be limited in
general, and probably all together avoided in urban-proximate wildland areas where
the existence of refugia is already severely limited spatially.

Leave areas without trails, both within individual properties and at landscape scale.
For the most part, research has not yet identified ‘safe’ levels of human activity that
result in minimal negative outcomes for wildlife. Some species appear to respond to
very low levels of human activity and would benefit from blocks of trail-free habitat;
in one example, mountain lions, coyotes, and bobcats increased nighttime activity and
decreased daytime activity in locations with levels of use as low as two people per day
(Wang et al. 2015).

Plan access points and infrastructure carefully. Parking lots and other facilities can
increase the level of use at corresponding trails (Larson et al. 2018). On the other hand,
a lack of parking space at popular trails can result in public safety issues if visitors park
along busy roadways. Improper parking can also impact habitat, which can cascade
to impact wildlife as well.

Use seasonal trail closures during sensitive periods. For many species, the most sensi-
tive period is the breeding period, when disturbance can lead to reduced reproductive
success (Botsch et al. 2017), which in turn can result in population declines.

Collect visitor use data. Without some knowledge of the intensity and distribution of
recreational use, it is difficult for managers to know where and when impacts on sensitive
wildlife species may be occurring. Monitoring equipment can be costly to purchase and
maintain, but basic measures like periodic manual counts at parking lots or trailheads
can be helpful in tracking trends, and there are promising emerging approaches using
information that visitors share on social media platforms, mobile devices, and fitness
applications (Fisher et al. 2018; Monz et al. 2019; Norman et al. 2019).

Consider diverse visitor perspectives and values. Employ contemporary scientific ap-
proaches so key components in the human dimension of recreation (e.g., perceptions,
characteristics, and motivations) can be understood more formally and inform a plan-
ning process for long-term sustainable use.

Determine thresholds of acceptability of key indicators of resource and social conditions.
Recognize “carrying capacities” exist for protected lands and their identification is a
key component in the planning process and essential to developing a range of possible
management actions, from the spatial and temporal separation of different types of
recreational uses to acceptance and identification of high and low intensity use areas
within the greater protected open space network.

An opportunity is emerging to expand upon local successes and encourage a new
dialogue among agencies, conservationists, and recreationists, both at the local level and
regionally, in support of the expanded protection of natural lands throughout California. We
encourage interested parties to continue to learn more about the use of conservation plan-
ning tools and visitor use management made available through the CDFW and USFWS, and
Interagency Visitor Use Management Council (Appendix I). Forming partnerships allows
stakeholder groups to work together to plan ahead of growth and build regional conservation
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strategies for the increased protection of natural lands, addressing the long-term conservation
needs of California’s natural resources and the strong desire of people to experience nature.
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APPENDIX I: AVAILABLE CONSERVATION PLANNING AND VISITOR
USE MANAGEMENT TOOLS

Natural Community Conservation Planning

The Natural Community Conservation Planning (NCCP) Program promotes collabora-
tive planning efforts designed to provide for the region-wide conservation of plants, animals,
and their habitats, while allowing for compatible and appropriate economic activity. https://
www.wildlife.ca.gov/Conservation/Planing/NCCP

Regional Conservation Investment Strategy Program

The Regional Conservation Investment Strategy (RCIS) Program encourages a volun-
tary, non-regulatory regional planning process intended to result in high-quality conservation
outcomes. The Program consists of three components: regional conservation assessments
(RCAs), regional conservation investment strategies (RCISs), and mitigation credit agree-
ments (MCAS). https://www.wildlife.ca.gov/Conservation/Planning/Regional-Conservation

Conservation and Mitigation Banking

Conservation and mitigation banking in California is overseen and undertaken by
several Federal and State Agencies. The Banking Program coordinates with other agen-
cies and stakeholders to develop statewide policy and guidance for the establishment and
operation of conservation and mitigation banks. https://www.wildlife.ca.gov/Conservation/
Planning/Banking

Biogeographic Information and Observation System (BIOS)

BIOS is a system designed to enable the management, visualization, and analysis
of biogeographic data collected by the California Department of Fish and Wildlife and its
Partner Organizations. https://www.wildlife.ca.gov/Data/BIOS

Areas of Conservation Emphasis (ACE)

ACE is a CDFW effort to analyze large amounts of map-based data in a targeted,
strategic way, and expressed visually, so decisions can be informed around important goals
like conservation of biodiversity, habitat connectivity, and climate change resiliency. https://
www.wildlife.ca.gov/Data/Analysis/Ace

Visitor Use Management (VUM) Framework

VUM is a toolbox for visitor use management and addresses conservation issues.
The framework also includes topic areas like capacity, indicators and thresholds, as well
as the importance for monitoring recreation use. https://visitorusemanagement.nps.gov/
VUM/Framework
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Expanding levels of authorized and unauthorized non-consumptive recreation
increasingly threaten sensitive biological resources in areas protected pri-
marily or solely to conserve them. As California’s human population grows,
recreational use in protected areas grows commensurately. The majority of the
documented effects on wildlife from non-consumptive recreation are negative;
they include detrimental changes in behavior, reproduction, growth, immune
system function, levels of stress hormones, and finally, to the survival of
individual animals and persistence of wildlife populations and communities.
This paper provides insights from the recreation ecology literature into these
recreation-related disturbances to insects, amphibians, reptiles, birds, and mam-
mals from hiking, jogging, biking, horseback riding, boating, and off-highway/
all-terrain vehicles. The documented evidence of these disturbances to wildlife
reveals the flaw in the prevalent assumption that recreation is compatible with
biological conservation, the dual-role protected areas’ core function. This as-
sumption usually rests on the expectations of (1) allowing only ecologically
sound siting of recreational areas and ecologically acceptable types, levels,
and timing of recreation, and (2) providing sufficient monitoring, management,
and enforcement of recreation to ensure the perpetuation of viable populations
of focal sensitive species. However, it is rare that these expectations are met.
The ultimate essential outcome of the information provided in this paper is the
cessation of the extant recreation-related exploitation of dual-role protected
areas. This calls for a societal course change involving: widespread, long-term,
and continual multimedia dissemination of the science-based information about
recreation-related disturbance to wildlife; application of a science-based ap-
proach to siting recreational areas and allowing only ecologically acceptable
types, levels, and timing of recreation; and, perpetual personnel and funding
explicitly for management at levels commensurate with recreational pressure.
These measures would also improve the often cited economic, educational,
and recreational/health benefits of dual-role protected areas.
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Conserving habitats is a key strategy for conserving biodiversity worldwide (Pickering
2010). In California, the core function of many areas protected for conservation is to ensure
the perpetuation of sensitive species (i.e., species whose persistence is jeopardized), as is
appropriate for the nation’s most biologically diverse state (CDFW 2015). The level of land
conservation that California enjoys is intended to ensure that the state’s globally renowned
biodiversity remains intact. However, of all the states in the USA, California hosts the most
listed species imperiled by recreation, in part because the strongest association of outdoor
recreation is with urbanization (Czech et al. 2000), which is itself an important cause of
endangerment (Reed et al. 2014). The anticipated growth of the state’s human population
from approximately 38 million in 2013 to 50 million by mid-century with a commensurate
increase in recreational demands in protected areas will likely increase the continual chal-
lenge of conserving the state’s wildlife (CDFW 2015)."2 The dual role of protected areas
to conserve biodiversity and provide nature-based recreational and educational opportu-
nities for millions of people rests on the assumption that non-consumptive recreation is
compatible with wildlife conservation, despite documented evidence to the contrary (Reed
and Merenlender 2008; Larson et al. 2016; Hennings 2017; Dertien et al. 2018; Reed et
al. 2019).3 Ecologically sound types, levels, timing, and siting of recreation, and perpetual
management of recreation at or exceeding a level commensurate with the recreational pres-
sure, are vital to ensure the perpetuation of viable populations of focal sensitive species in
“dual-role” protected areas.* >

! Protected areas include locally-owned lands (e.g., county and city reserves), state-owned lands (e.g., ecological
reserves, wildlife areas, state parks), federally owned lands (e.g., national wildlife refuges, wilderness areas), and
privately owned lands (e.g., conservation easements, conservancy lands, mitigation banks and lands). Here, the
focus is on protected areas preserved primarily or solely for the perpetuation of sensitive species (e.g., ecological
reserves, protected areas established pursuant to Natural Community Conservation Plans and/or Habitat Conser-
vation Plans, mitigation banks and lands).

2 Wildlife means all wild animals: insects, fish, amphibians, reptiles, birds, and mammals.

3 In contrast to consumptive recreation (e.g., hunting, fishing), non-consumptive recreation is generally assumed
not to directly extract a resource; it includes nature and wildlife viewing, beach-going, kayaking, hiking, biking,
horseback riding, and wildlife photography (Reed and Merenlender 2008; CDFW 2016; Gutzwiller at el. 2017).
From here forward, “recreation” means non-consumptive recreation, unless otherwise stated.

4 Focal species are organisms whose requirements for survival represent factors important to maintaining ecologi-
cally healthy conditions; identified for the purpose of guiding the planning and management of protected areas in
a tractable way, focal species include keystone species, umbrella species, flagship species, and indicator species
(Soulé and Noss 1998; Marcot and Flather 2007). Here, the term “focal species” is intended to include those spe-
cies encompassed by the guild surrogate approach of conservation; this approach entails one member or a subset
of members serving as a surrogate for other members of the guild (Marcot and Flather 2007).

> From here forward, “management” includes monitoring, management, and enforcement with the necessary
authority. The level of enforcement necessary is dependent on the level of continual management implemented;
generally, the more the management, the less enforcement is necessary. In addition, monitoring and management
encompass both the natural resources and human users of the protected areas. The fiscal support to be secured
includes personnel and all program costs.
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Insights from studies

Purpose.—The purpose of the following discussion is to provide insights to distur-
bances to several wildlife species from non-consumptive recreation. Accordingly, the in-
sights are exclusively from studies that document recreation-related disturbance to wildlife.
This approach reflects the evidence that the majority of documented responses of wildlife
species to non-consumptive recreation are negative, as demonstrated in two systematic
literature reviews (Reed et al. 2014; Larson et al. 2016) and a literature review of over 500
articles written and reviewed by the scientific community (Hennings 2017). The insights are
intended to (1) illustrate that scientific studies provide clear evidence of recreation-related
disturbance to wildlife, (2) elicit awareness of and concern about the disturbance, and (3)
stimulate action to address it.

Sources and scope.—The 71 articles and 13 reports® reviewed about the recreation-
related effects on wildlife generally reflect Larson et al.’s (2016) finding that studies about
such effects focus on mammals (42%) and birds (37%), followed by invertebrates (12.4%),
reptiles (5.5%)), fish (5.1%), and amphibians (0.7%); there are no insights herein from stud-
ies of fish. Larson et al. (2016) found that some of the least-studied taxonomic groups (i.e.,
reptiles, amphibians, and invertebrates) had the greatest evidence for negative effects of
recreation. While not all the studies selected for this paper address wildlife in California,
all the studies’ scenarios could occur in the state as do all species types among the studied
taxa (i.e., insect, amphibian, reptile, bird, mammal).

Not all of the studies selected for this paper address sensitive species. This is primar-
ily because current research on recreation-related effects on wildlife includes few species
of conservation concern (Larson et al. 2016). However, sensitive species may experience
greater levels of recreation-related disturbance than described for common species in the
study insights herein. This is because many rare and isolated species are specialists, and they
may be more sensitive to anthropogenic disturbance, including recreational activities, than
common and widely distributed species (Bennett et al. 2013; Reilly et al. 2017). Recreation-
related declines of common species warrant attention because of their functional ecological
importance — local depletions of common species can have broad consequences within the
food web (Saterberg et al. 2013; Baker et al. 2018; Reed et al. 2019). Recreation-related
declines or disturbance in an important common prey species may affect the species in higher
trophic levels (Reed et al. 2019). More than a quarter of species become functionally extinct
before losing 30% of their individuals (Saterberg et al. 2013; Baker et al. 2018; Reed et al.
2019); here, functional extinction occurs when the population size of the depleted species
is below the level at which another species goes extinct (Baker et al. 2018).

The scope of this paper does not include studies about snow-based recreation, though
all of the 14 articles addressing snow-based recreation that Larsen et al. reviewed reveal
that non-motorized and motorized snow-based activities (i.e., skiing, snowshoeing, snow-
mobiling) can have significant negative effects. Nor does the scope of this paper include
studies exclusively about the effects of dogs on wildlife; however, a literature review on the
effects of dogs on wildlife concludes that (1) people with dogs on leash, and even moreso

¢ All the articles are published in peer-reviewed journals. Some of the reports were peer reviewed and all were
written by or contributed to by professionals in the fields of biology or ecology, though none of the reports were
published in peer-reviewed journals to this author’s knowledge (e.g., Burger 2012; Hennings 2017; Dertien et
al. 2018; Reed et al. 2019). This paper does not cite all the articles and reports this author read. And, the totals
exclude documents that are not explicitly about recreation-related effects on wildlife (e.g., Tinkler et al. 2019;
Taff et al. 2019; Wolf et al. 2019) and all newspaper articles.
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off leash, are more alarming and detrimental to wildlife than any non-motorized recreational
user group without dogs, and (2) people with dogs substantially increase the amount of
wildlife habitat affected (Hennings 2016). Hennings (2016) also asserts that wildlife does
not appear to habituate to the presence of dogs; effects linger after dogs are gone because
the scent of dogs repels wildlife.

Management measures.—The study insights focus on the documented recreation-
related disturbance to wildlife, not on management measures to prevent or minimize the
disturbance. However, many of the reviewed articles and reports identify such measures,
which range from full prohibition of human access, to time-of-access restrictions (e.g., sea-
sonal or diurnal/nocturnal restrictions), to various measures based on disturbance thresholds.
Disturbance thresholds are thresholds of various measurable parameters above or below
(depending on the parameter) which wildlife is disturbed. Examples of disturbance thresholds
are distance between trails and nesting sites, density of active trails, number of recreationists,
number of recreational events per time frame, and duration of recreation. These thresholds
may be used to establish management measures such as minimum widths of spatial buffers
between recreational trails and wildlife.

A common theme among the management measures is that continual proactive and
adaptive management is needed to protect wildlife from recreational disturbance, and that ac-
cess closures should occur if the management fails.” Adaptive management is a cornerstone of
large-scale multi-species conservation (CDFW 2014). An example of proposed management
measures is Dertien et al.’s (2018) recommendation for a precautionary approach that adopts
maximum values of quantitative disturbance thresholds observed for the taxa of concern,
while excluding the extreme values of the thresholds.® This approach stems from the gaps
in knowledge about quantitative disturbance thresholds of recreation; such thresholds are
lacking for many species, taxonomic groups, and sources of disturbance.

Regarding spatial buffers, a general rule of minimum thresholds for distance to trails
cannot be established for some species, as individual variability within species can be high
and can differ among populations, types of topography, and frequencies and types of human
intrusion (Gonzalez et al. 2006). For example, Dertien et al. (2018) recommended a 200-m
minimum buffer for ungulates; however, this would be insufficient for the circumstances of
Taylor and Knight’s (2003) study further cited below in which they found that mule deer
(Odocoileus hemionus) showed a 96% probability of flushing within 100 m of recreationists
located off trails, and the probability of their flushing did not drop to 70% until perpendicular
distance reached 390 m. Two additional factors that influence the determination of spatial
buffers are “effect zones” (i.e., areas within which wildlife is disturbed by recreational ac-

" Based on section 13.5 of the California Fish and Game Code and the Natural Community Conservation Planning
Act (i.e., section 2805 of Fish and Game Code), adaptive management generally means (1) improving manage-
ment of biological resources over time by using new information gathered through monitoring, evaluation, and
other credible sources as they become available, and (2) adjusting management strategies and practices accord-
ingly to assist in meeting conservation and management goals (e.g., conservation of covered or focal species).
Under adaptive management, program actions are viewed as tools for learning and to inform future actions.

8 The central tenet behind the precautionary principle is that precautionary measures should be taken even if some
cause and effect relationships are not fully established scientifically. Generally, the four central components of the
principle are: taking preventive action in the face of uncertainty; shifting the burden of proof to the proponents of
an activity; exploring a wide range of alternatives to possibly harmful actions; and increasing public participation
in decision making (Kriebel et al. 2001). There are subtle differences between the precautionary principle and
precautionary approach, but their consideration is beyond the scope of this paper.
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tivities on trails) and the density of the trail networks. The effect zones can extend several
hundred meters on either side of the trails (Reed et al. 2019). The smaller a protected arca
is and the denser its trail networks are, the greater the proportion of the protected area is
occupied by effect zones, and the less likely it is that spatial buffers such as those Dertien
et al. (2018) recommended will protect the focal species from recreational disturbance
(Wilcove et al. 1986; Ballantyne et al. 2014).

There are many sources that provide information about management of recreation in
protected areas, or guidance on the design or siting of trails/trail networks. These sources
include management framework tools designed to address recreational use, though they
vary in their attention to the needs of wildlife (Hennings 2017).

Insects

In a study of the effects of walkers, runners, and runners with dogs on the federally
endangered Karner blue butterfly (Lycaeides melissa samuelis; Karners) at the Indiana
Dunes National Lakeshore, USA, Bennett et al. (2013) found that (1) Karners flushed in
the presence of recreationists as they would respond to natural agents, such as predators;
(2) recreation restricted host-plant choice by reducing host-plant availability, effectively
rendering the quality of habitat within 10 m of the trail unsuitable; (3) recreation had the
potential to reduce oviposition rate of virtual females by 50%, and therefore population
growth rates; (4) the frequency at which recreationists negatively affected the females
(including their oviposition) varied substantially with habitat extent, number of recreation-
ists, and sensitivity; and (5) habitat extent was the primary predictor variable. The authors
concluded that Karners will experience less recreation-related disturbance the farther their
habitat extends beyond trails.

In a study conducted near Palo Alto, California, USA focusing on 10 native oak wood-
land species of butterflies, Blair and Launer (1997) concluded that even small perturbations
by hikers and joggers in a recreational area led to (1) a loss in the number of butterfly species
(species richness) of the original oak-woodland community compared to the number of these
species in a biological preserve with no recreation, and (2) a lower number of butterflies
(abundance) in the recreational area compared to the biological preserve. The authors also
concluded that multi-use areas may not adequately preserve butterfly species diversity.

Herpetofauna

Responses of the Iberian frog to recreational activities.—In a study involving field
research in the Guadarrama Mountains in central Spain and simulation modelling to assess
the effects of recreation on Iberian frogs (Rana iberica), an endemic species in decline,
Rodriguez-Prieto and Fernandez-Juricic (2005) measured frog abundance and response
to human disturbance. The authors found that Iberian frog abundance (a population-level
parameter): (1) was significantly affected mainly by study site location and distance to
the nearest recreational area, a proxy for human disturbance; (2) was positively related to
distance from recreational area (i.e., as distance decreased, abundance decreased); and (3)
increased as number of humans decreased. With respect to the effects of repeated distur-
bances (e.g., human approaching with a steady pace) on the individual-level parameters of
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flight initiation distance® and time to resume pre-disturbance activities, the study showed
that: (1) frogs’ flight initiation distances were longer in areas with less vegetation cover;
(2) though the flight initiation distances did not vary with repeated human approaches, the
number of repeated human approaches affected the frogs’ time to resume pre-disturbance
activities, with second and third approaches increasing the time it took frogs to reoccupy the
disturbed spot; and (3) there was an 80% decrease in the frogs’ stream-bank use with a 5-fold
increase in the direct disturbances per hour, and a 100% decrease in stream bank use with a
12-fold increase in human disturbances per hour. The authors concluded that direct human
disturbance affects this species at the population level, and that it needs to be considered
as a potential factor affecting amphibian populations with low tolerance for disturbance.

Responses of the yellow-blotched map turtle to human disturbance.—In a study along
a 300-m reach of the Pascagoula River in southeastern Mississippi, USA, Moore and Siegel
(2006) studied the effects from boating, fishing, jet skis, and direct anthropogenic damage
to nests on the nesting and basking behavior of the yellow-blotched map turtle (Graptemys

flavimaculata), listed as threatened under the U.S. Endangered Species Act. With respect to

human disturbance of nesting turtles, the authors found that numerous turtles waited several
hours near a sandbar before emerging from the water onto the beach to nest, and turtles
that attempted to nest upon emerging onto the beach frequently abandoned their efforts and
retreated to the water—of a total of 79 nesting attempts, only 15 successfully completed
oviposition. With respect to human disturbance of basking turtles, the authors found that the
number of turtles disturbed differed significantly with the type of disturbance; specifically,
anglers that remained in the basking vicinity caused the most disturbance, and jet-skis caused
less than an expected amount of disturbance; this was likely because of the anglers’ closeness
(compared to the jet-skis) to the basking logs and the long periods they remained, both of
which caused turtles to bask less. Moore and Siegel (2006) concluded that: the interruption
of nesting activities may have a severe impact on the viability of this population of turtles
through changes in numbers of clutches; and, the interruption of basking and consequent
reduction in the turtles’ body temperature has the potential to negatively affect the ability
of all turtles to process and digest food, and the ability of females to develop eggs during
the reproductive seasons.

Responses of the common wall lizard to tourism.—In a study of common wall lizards
(Podarcis muralis) conducted in areas with high and low levels of tourism within the same
habitat in the Guadarrama Mountains in central Spain, Amo et al. (2006) examined whether
the lizards differed in several parameters upon each human approach. The authors found
that: (1) regardless of the level of tourism, lizards usually exhibited anti-predator behavior
by fleeing to hide in refuges upon approach of a human; (2) in comparison to lizards in-
habiting areas of low tourism pressure, lizards inhabiting areas with high tourism pressure,
and therefore presumably escaping to hide in refuges more often, showed a poorer body
condition and higher intensity of tick infection at the end of the breeding period; and (3) the
intensity of tick infection was higher in male than in female lizards. The authors speculated
that the higher intensity of infection probably resulted from the cumulative costs of high
frequency of flight, since anti-predatory behaviors such as flight are costly in terms of los-
ing time for other activities, including feeding—nutritional status can affect the capacity

° The flight initiation distance is the distance from an approaching threat (e.g., recreationist) at which an animal
initiates moving away to escape from the threat. This movement is a fitness/energy cost to the fleeing animal. For
the Iberian frogs, this was the distance between an approaching human and the frog when the latter jumped into
the water in response to the human’s approach.
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of lizards to mount an immune response to infection. Furthermore, lizards with poor body
condition had low levels of immune response, which may aggravate the deleterious ef-
fects of anti-predatory behavior on body condition. Female lizards in poor body condition
produced offspring of small size, and body size of infant lizards can affect their probability
of survival. Additionally, females with blood parasites also showed reduced fat stores and
produced smaller clutches. By these effects on infants and clutch sizes, tourism may also
negatively affect the maintenance of lizards’ populations.

Responses of various reptiles to recreationists.—In a study to systematically assess
recreationists’ direct and indirect effects on sensitive wildlife species in 14 NCCP/HCP
protected areas in San Diego County, California, USA, Reed et al. (2019) integrated moni-
toring of both wildlife species and recreationists (e.g., hikers, mountain biker, horseback
riders).'” The authors found that recreation was associated with declines in reptilian species’
richness, occupancy, habitat use, and relative activity in the NCCP/HCP protected areas.
Of the three species (all lizards) for which statistical analyses were feasible, two exhibited
negative relationships between occupancy and human recreation—the orange-throated
whiptail (Aspidoscelis hyperythra beldingi, an NCCP/HCP-covered species) and common
side-blotched lizard (Uta stansburiana).

Birds

General responses.—In Steven et al.’s (2011) review of 69 peer-reviewed articles (50
of which were research conducted in protected areas) of original research on the effects on
birds from non-motorized nature-based recreation, 61 articles reported recreation as having
negative effects (i.e., negative changes in physiology, behavior, abundance, and reproduc-
tive success, the latter including the number of nests, eggs laid, and/or chicks hatched or
fledged). The single documented positive effect involved an increase in the abundance of
corvids (e.g., crows and ravens) in campgrounds. Walking or hiking, standing or observing
birds from viewing platforms or standing next to a nesting colony, dog walking, running,
cycling/mountain biking, and canoeing were all reported as negatively affecting birds. A
large majority (85-93 %) of the studies that examined the effects of a single person, groups
of two or more people, and/or avian population-level responses, reported negative effects.
The population-level responses entailed effects on density, abundance, and reproduction.

In a study using data collected in 112 urban parks throughout Melbourne, Australia,
Bernard et al. (2018) tested whether birds responded differently to bikers and walkers. They
found that: (1) relative to their response to walkers, four of the 12 focal species studied
initiated escape from bikers at longer flight initiation distances and two escaped with greater
intensity (i.e., more likely to involve flying); (2) no species responded less to bicycles than
to walkers; and (3) the flight initiation distance did not differ in response to speed of bicycle
travel, though the difference in the two speeds used was only 1 m/sec. In concluding that

1 An NCCP (Natural Community Conservation Plan) is a comprehensive, single- or multi-jurisdictional/utility
plan that provides for regional habitat and species conservation at an ecosystem level while allowing local land
use authorities to better manage growth and development. Upon issuing an NCCP Permit, the California Depart-
ment of Fish and Wildlife (CDFW) can authorize take of selected state listed species and other species of concern,
subject to the terms of coverage under the NCCP (CDFW 2015). An HCP (Habitat Conservation Plan) is the
federal counterpart to an NCCP; the U.S. Fish and Wildlife Service prepares HCPs and issues HCP permits. The
terms and conditions under which an NCCP/HCP’s protected areas are conserved establish the types and levels
of public access that are permitted (Burger 2012). The types and levels of public access vary among the NCCP/
HCP protected areas from no access to guided-only access to open access. The species protected by NCCPs/HCPs
are typically called covered species.
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bikers can appear more or less threatening to birds than a single pedestrian, Bernard et al.’s
(2018) results underscore that the responses of wildlife to recreational activities vary among
species, sites, types of recreation, and exposure over time to the activities.

Songbirds.—Davis et al.’s (2010) study of the effects of mountain biking on golden-
cheeked warblers (Dendroica chrysoparia, warblers) with nests near biking trails in the
Fort Hood Military Base in Killeen, Texas, USA, and the Balcones Canyonlands Preserve
in Austin, Texas, found direct and indirect effects. The direct effects included warblers flush-
ing >20 m in response to encounters with passing mountain bikers. Indirect effects included
abandonment of nests <2 m from the biking trails and a reduction in the quality of nesting
habitat due to biking-related fragmentation and alteration of habitats. In comparison to the
control sites, it was likely that habitat fragmentation resulting from trails in the biking sites
caused the increased predation of warbler nests by rat snakes (Elaphe obsoleta) and other
edge-adapted predators. The authors speculated that the biking sites, which were able to
maintain viable populations of warblers at the time of the study, may not continue to do so
with additional recreational use, fragmentation, and alteration of the habitats.

Forest birds.—Botsch et al. (2018) examined how breeding-bird communities changed
with distance to trails in four broad-leafed and mature forests in Switzerland and France; the
forests were similar in size, structure, and trails, but widely different in levels of recreation
(mostly walkers). The authors found that: in the forests with high levels of recreation, the
density and species richness of birds decreased by 12.6% and 4.0%, respectively, at points
close to trails compared to points farther away; cavity, ground, and open-cup nesters had
fewer territories and species close to trails compared to farther away; and, above-ground
foragers and ground foragers showed a similar pattern. None of these effects on density,
species richness, nesting guild, or foraging guild occurred in the forests with low levels of
recreation. Both high- and low-sensitivity species (i.e., long versus short flight initiation
distances) had fewer territories and fewer species close to versus far from trails in forests
with high levels of recreation; however, in forests with low levels of recreation, highly
sensitive species exhibited only a slight tendency for fewer territories close to trails. The
authors inferred from their findings that (1) human presence in forests disturbs avian com-
munity composition and abundance along trails in recreational areas, (2) the overall effect
of recreational trails themselves depends mainly on recreational intensity and only slightly
on species characteristics, and (3) the observed effects on birds in forests where recreation
has occurred for decades suggest that habituation to humans has not outweighed the effects.

Raptors.—In a study along the Boise River in Idaho, USA, examining flight initiation
distances of bald eagles (Haliaeetus leucocephalus) in response to actual and simulated
walkers, joggers, anglers, bikers, and vehicles, Spahr (1990) found that the highest frequency
of eagle flushing was associated with walkers, followed by anglers, bikers, joggers, and
vehicles. Eagles were most likely to flush when recreationists approached slowly or stopped
to observe them, and were less alarmed when bikers or vehicles passed quickly at constant
speeds. However, the longest flight initiation distance was in response to bikers, followed
by vehicles, walkers, anglers, and joggers. Hennings’ (2017) literature review provides
the following about bald eagles: pedestrians within 275 m caused a 79% eagle response
rate; eagles did not resume eating for four hours after disturbance by walkers; a suggested
minimum 600-m buffer around breeding eagles, beyond which response frequency dropped
below 30%; an apparent threshold of about 20 daily recreational events after which eagles
were slow to resume feeding, and after 40 events, feeding was uncommon; sub-adults were
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less tolerant of disturbance than adult eagles; and recreation-related long-term effects can
include reductions in survival, particularly during winter and especially for juveniles.

With respect to the tolerance (through habitat imprinting, genetic inheritance, or habitu-
ation) of golden eagle (Aquila chrysaetos) for recreational disturbance, Pauli et al. (2017)
used an individual-based model' to assess the effects of walkers and off-highway vehicles
on golden eagle populations. The primary modeling results indicated that, while golden
eagles can develop tolerance for recreational disturbance, tolerance for even moderate levels
of disturbance may not develop within a population at a sufficient rate to offset the effects
of increased recreation on breeding golden eagles, particularly because this is a long-lived
species with low recruitment. Pauli et al. (2017) conclude that, taken together, the simulation
results suggest that recreation-related disturbance has a substantial effect on golden eagle
populations and that increased recreation activity will exacerbate such effects. Given the
results and the fact that non-motorized recreation decreases the probability of egg-laying
in golden eagles (Spaul and Heath 2016), the authors asserted that trail management and
a reduction in recreation activity within eagle territories are necessary to maintain golden
eagle populations in locations where levels of recreation are increasing.

Shorebirds.—In a controlled study conducted in Scotland of the behavioral responses
of the ruddy turnstone (4renia interpres) to an approaching human, Beale and Monaghan
(2004) found that birds supplemented with food flushed sooner from the human and searched
for predators more frequently than birds not supplemented with food. That is, birds respond-
ing most were actually the least likely to suffer any fitness consequences associated with the
disturbance. This study demonstrates the possibility of misconstruing the reasons for and
implications of observed responses among all wildlife species. Traditionally and intuitively,
species that readily flee from or avoid human disturbance are considered to be the most in
need of protection from disturbance. However, species with little suitable habitat available
nearby cannot show marked avoidance of disturbance even if the costs of reduced survival
or reproductive success are high, whereas species with many nearby alternative sites to
move to are likely to move away from disturbance even if the costs of the disturbance are
low (Gill et al. 2001). It should not be assumed that the most responsive animals are the
most vulnerable (Beale and Monaghan 2004). Gill et al. (2001) asserted that the absence
of an obvious behavioral response does not rule out a population-level effect. In the same
vein, it may be that species occurring in protected areas that are remnant fragments within
urban landscapes are forced to utilize all components of the fragments, irrespective of their
land-use intensity and land cover. This may occur if animals have nowhere else to go, and
may be an explanation for instances when the relative abundance of birds is greater in
urban and suburban reserves than in exurban reserves (Markovchick-Nicholls et al. 2008).

Mammals

General responses within NCCP/HCP protected areas in southern California.—In
series of three studies about the responses of mammals to hikers and runners, bikers, horse-
back riders, dog walkers, and motorized vehicles, George and Crooks (2006), Patten et al.
(2017), and Patten and Burger (2018) analyzed camera-trap data captured throughout areas
protected under the 1995 County of Orange Central and Coastal NCCP/HCP (Orange County
NCCP/HCP). All studies analyzed bobcat (Lynx rufus), coyote (Canis latrans), and mule

' Individual-based models are simulation statistical tools that use empirical data to examine effects, such as
anthropogenic population-level effects, that are difficult or impossible to study in a field setting.



38 CALIFORNIA FISH AND WILDLIFE, RECREATION SPECIAL ISSUE 2020

deer, and Patten et al.’s (2017) analysis also considered mountain lion (Puma concolor), gray
fox (Urocyon cinereoargenteus), striped skunk (Mephitis mephitis), and northern raccoon
(Procyon lotor). The authors found that: (1) mammal detections were negatively correlated
with all types of recreationists; hikers and runners had the greatest negative association with
wildlife, and equestrians had the least; (2) the overall trend is sharply negative: as human
activity increased, mammalian activity decreased, regardless of species, type of human activ-
ity, or camera placement; (3) mammals were nearly four times as likely to be recorded on
days with no human activity than on days with human activity at the same site; (4) detections
of mammals decreased incrementally as the number of humans increased within a day, and
fell to near zero probability at >60 humans per day; and (5) all seven species listed above
exhibited short-term spatial displacement in response to events with more than 100 visitors.

Bobcats’ negative associations were strongest with bikers, hikers, and domestic dogs.
In areas of higher human activity, bobcat were detected less frequently along trails and ap-
peared to show temporal displacement, becoming more nocturnal. Coyotes’ overall activity
was lower at the sites with the most recreation and was negatively associated with overall
human, hiker, and biker visitations; and, a trend of temporal displacement in response to
dogs was also evident. Generally, both bobcats and coyotes displayed a relatively wide range
of activity levels at sites with low human use, but a lower and markedly restricted range of
activity at those sites with the highest levels of recreation. Both coyotes and mule deer shifted
their activities temporally over the long term. The mule deer’s (a primary consumer) marked
shift brought it into closer temporal alignment with its main predator (mountain lion) and
the coyote’s marked shift (secondary consumer) brought it into closer temporal alignment
with a chief prey species (gray fox). These human-induced diel shifts involving animals in
two trophic levels have important ramifications for predator—prey dynamics. Despite these
studies’ results, no evidence was found suggesting mammalian populations have declined
in the Orange County NCCP/HCP protected areas between 2007 and 2016, even as human
activity increased markedly across the study period. However, it is critical to consider this
observation in light of: (1) the fact that, at least for the years 2007-2011, public access was
controlled across most of the study area by permit-only entry, regular docent-led programs,
and monthly self-guided wilderness access days—much higher levels of restrictions on
public access than for most protected areas; (2) the authors’ assertion that various mam-
malian species’ avoidance behavior may yet drive mammalian populations downward upon
further increase in human disturbance; and (3) the status of the Vail Colorado elk herd as
recounted below—once a herd of 1,000 head diminished to 53 due to steadily increasing
levels of recreation.

Overall, the results of the above three studies were similar to those of a study to assess
recreationists’ effects on sensitive wildlife species in 14 NCCP/HCP protected areas in San
Diego County, for which Reed et al. (2019) used data from camera traps and a before-after-
control-impact (BACI) experiment. Reed et al. found that bobcat, gray fox, mule deer, and
northern raccoon were less active in areas with higher levels of human recreation. Bobcat
habitat use was more strongly negatively associated with human recreation than urban devel-
opment, which also decreased the probability of habitat use. The collective results for mule
deer among the four studies suggest that mule deer may stop using some areas altogether if
human recreation is too high. Reed et al. (2019) did not detect negative associations between
human recreation and the habitat use or relative activity of the six following mammalian
species of the 12 observed: coyote, striped skunk, ground squirrel, jackrabbit, brush rabbit
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(Sylvilagus bachmani), and desert cottontail (S. audubonii). However, of special note are
results from the protected area with the highest level of recreation (i.e., an average of 1,797
people per day) observed in the study, where the cameras captured only rabbits, and no other
mid- to large-bodied wildlife species during 7.5 weeks of monitoring. Yet, this 2,449-ha
protected area is considered a core biological area and regional wildlife corridor targeted
for conservation (City of San Diego 2019). The BACI experiment conducted in another
protected area showed a significant decrease in bobcat detection probability in a four-week
period following a trail re-opening, suggesting that this species can modify its behavior (e.g.,
shift its activity patterns) rapidly after a change in human recreation. This is evidence that
temporal closures have the potential to reduce disturbance during critical periods for some
species. Although human recreation may not often extirpate mammalian species from urban
habitat fragments, it can reduce habitat suitability and carrying capacity (Reed et al. 2019).

Responses to human voice.—Suraci et al. (2019) tested whether mammalian carni-
vores’ responses to human voices alone can result in landscape-scale effects across wildlife
communities, including cascading effects on the behavior of lower trophic level animals.
The results of the study, which was conducted in the Santa Cruz Mountains of central Cali-
fornia, USA, indicate that human voice alone does result in such effects. Where humans
are absent or rare, large and medium-sized carnivores exhibit greater movement, activity,
and foraging, while small mammals use less space and forage less. Where humans are
present, the activity, foraging, and/or habitat use of large and medium-sized carnivores
are suppressed, while small mammals increase their total space use and foraging intensity.
The implications of these results are far-reaching, and include that, even in the absence of
land development or habitat fragmentation, increased human presence can: (1) affect large
carnivore movement, which could eventually limit carnivores” hunting and feeding behavior
or force individuals to abandon high risk areas of their home range; (2) suppress activity
of medium-sized carnivorous species; and (3) increase the abundance of small mammals
that are prey to the large- and medium-sized predators, which could ultimately increase the
abundance of small mammals in wildlife areas people visit (Suraci et al. 2019, citing other
authors). Moreover, if the sublethal effects observed in the study in response to human
voices alone are comparable to those effects (e.g., increased physiological stress, reduced
reproductive success) that fear has been demonstrated to cause in predator-prey systems,
they may amount to additional widespread but largely unmeasured effects of humans on
wildlife populations (Suraci et al. 2019, citing other authors). Hennings (2017) provides
additional insights about, and citations for studies on, the effects on wildlife from the human
voice, concluding that conversational noise along trails can be very disturbing to wildlife.

Ungulates.— In a two-year study of elk (Cervus elaphus) in a herd near Vail in central
Colorado, USA, Shively et al. (2005) found that elk reproductive success rebounded to pre-
disturbance levels after the cessation of their exposure to back-country hikers during the
calving season over the previous three years. Shively et al. concluded that, it seems prudent
to protect elk during calving seasons, because, although the study provides evidence that elk
reproduction can rebound from depressed levels when human disturbances are removed or
reduced, there had been a linear decline in calf production in response to increasing levels
of disturbance compared to controls without such disturbance, and it is not known if there
is a threshold level of reproductive depression from which elk cannot recover. Recognizing
that it is seldom easy to curb human activities that have become traditional, or to restore
wildlife habitats once they have been developed, they recommended the continuation of
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some closures imposed on parts of both the Vail and control elk herd study areas. However,
a recent article in The Guardian reported that the number of elk in this same Vail herd
dropped precipitously since the early 2010s with the steady increase in human recreation;
once a herd of 1,000 head of elk, it had decreased to 53 at last count in February of 2019.
The article explains that, for Bill Alldredge, one of the authors of the 2005 study, there is
no other explanation than the increased levels of hiking, biking, and skiing in the area that
supports this elk herd (Peterson 2019). This outcome adds to the already ample evidence
that pregnant animals or those with young—especially mammals—are particularly sensitive
to human disturbance (Hennings 2017).

In a study subjecting 13 captive female elk in the Starkey Experimental Forest and
Range in Oregon, USA, to four types of recreational disturbances (all-terrain vehicles [ATV]
riding, mountain biking, hiking, and horseback riding), Naylor et al. (2009) recorded the elk’s
resting, feeding, and travel times in response to the disturbances. The authors found travel
time (a proxy for energy expense) increased in response to all four disturbances and was
highest in mornings. The authors suggest that the elk’s lesser response to each disturbance
in afternoons was likely due to elk moving away from the disturbances in the mornings and
avoiding them for the remainder of the day. Elk travel time was highest and feeding time
lowest during ATV exposure, followed by exposure to mountain biking, hiking, and horse-
back riding. Resting decreased with exposure to mountain biking and hiking disturbance,
and elk showed no evidence of habituation to mountain biking or hiking.

In a study of how bison (Bison bison), mule deer, and pronghorn (4ntilocapra ameri-
cana) responded to hikers and bikers on designated recreational trails at Antelope Island
State Park in Great Salt Lake, Utah, USA, Taylor and Knight (2003) found the following:
with respect to alert distance, flight initiation distance, and distance moved,'? there was
little difference in how each species responded to hikers versus mountain bikers (with an
exception of mule deer flight distance), though each species exhibited its own degree of
response in the three parameters tested; and all three species exhibited a 70% probability
of flushing from on-trail recreationists within 100 m from designated trails. Trials were
also conducted with only mule deer along a randomly chosen, off-trail route to assess the
response of mule deer to hikers or bikers off designated trails. From these trials, the authors
found that mule deer showed a 96% probability of flushing within 100 m of recreationists
located off trails, and the probability of their flushing did not drop to 70% until perpendicular
distance reached 390 m. There was little evidence of habituation to recreationists among the
species at the time of the study. In fact, the pronghorn at the study site did not habituate to
largely predictable recreational use over a three-year period following the opening of trails
at the site, and used areas that were significantly farther from trails than they had prior to
the start of recreational use.

Carnivores.—In a study of mammalian carnivores in 28 protected areas located
in oak woodlands in northern California, USA, Reed and Merenlender (2008) found the
following about carnivores’ responses to recreationists. Generally, in paired comparisons
of neighboring protected areas with and without recreation, the presence of dispersed, non-
motorized recreation (hiking, biking, and horseback riding) led to a five-fold decline in the

12 Alert distance is the distance from a stimulus at which an animal initiates vigilance behavior; more specifically
in this context, it is the distance between a recreationist and an animal when the animal first becomes visibly alert
to the recreationist. Flight initiation distance is defined in footnote #9. Distance moved is the distance an animal
travels from its initial position until it stops (Taylor and Knight 2003).
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density of native carnivores and a substantial shift in community composition from native
to nonnative species. Specifically, a higher mean number of native species was detected in
protected areas that did not permit recreation. By contrast, in protected areas that permit-
ted recreation, more nonnative species were detected, domestic dogs were detected more
frequently, and densities of coyotes and bobcats were more than five times lower. The
authors concluded that the key variable for moderately sized protected areas (50—2000 ha)
near urban development seems to be whether or not the site is open to public access.

In a study within three protected areas in Arizona, USA, Baker and Leberg (2018)
found the following about how 11 mammalian carnivore species respond to varying levels
of hiking, horseback riding, and border patrol activity. The study sites with the highest levels
of human activity had significantly lower carnivore diversity, higher occupancy of common
species (coyote, gray fox, and bobcat), and lower occupancy of all other carnivorous spe-
cies. Generally, rare carnivores (e.g., mountain lion and kit fox, Vulpes macrotis), badgers
(Taxidea taxus), and gray foxes avoided trails, whereas common species (except gray fox)
preferred trails. Overall, edges of protected areas appeared to negatively affect occupancy
of nearly all the study’s species, and the presence alone of roads and trails, and not neces-
sarily how much they are used, has a significant negative effect on the occupancy of most
carnivorous species. In general, coyotes and bobcats were the carnivores least sensitive to
human disturbance, gray foxes had a moderate negative association with human disturbance
variables, and smaller carnivores and mountain lions seemed to be exceptionally vulnerable
to human disturbance. Furthermore, the higher the level of overall disturbance in a protected
area, the more sensitive carnivores were to disturbance variables.

Conclusions and Suggestions

With the expanding recreation-related disturbance to wildlife in protected areas, their
dual role of conserving biological resources and providing nature-based recreational and
educational opportunities for people presents a continual challenge to land managers and a
continual threat to wildlife and the state’s biodiversity, particularly sensitive species. The
scientific literature provides clear evidence that recreation can disturb wildlife in several
ways. Documented effects include detrimental changes to behavior, reproduction, growth,
immune system function, levels of stress hormones, other physiological effects, and finally,
the survival of individual animals and persistence of wildlife populations and communities.
Having been observed on nearly every continent and in every major ecosystem on earth,
recreation-related disturbance to wildlife is increasingly recognized as a threat to global
biodiversity, and as having wide-ranging and, at times, profound implications for wildlife
individuals, populations, and communities (Dertien et al. 2018). Yet, a prevalent assumption
exists that non-consumptive recreation is compatible with wildlife conservation; sources
that articulate this assumption in various ways include but are not limited to the Natural
Community Conservation Plans/Habitat Conservation Plans (NCCPs/HCPs in the California
Department of Fish and Wildlife’s (CDFW) South Coast Region, Title 14 of the California
Code of Regulations (§630(a)) about CDFW’s ecological reserves, CDFW’s 2016 State
Wildlife Action Plan’s Consumptive and Recreational Uses Companion Plan, Burger 2012,
Larson et al. 2016, Dertien et al. 2018, and Reed et al. 2019. This assumption underlies the
widespread acceptance of non-consumptive recreation in dual-role protected areas.
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Is the assumption of compatibility flawed?—The assumption of compatibility rests on
four expectations, which are often legal obligations (as with NCCPs/HCPs). First, recreation
in protected areas is to occur only in ecologically sound locations. Second, only ecologically
sound types, levels, and timing of recreation are acceptable. Third, monitoring is expected
to regularly and reliably assess whether the types and levels of recreational activities in
protected areas are disturbing the focal species to a degree that these activities should be
curtailed or prohibited entirely. Fourth, changes in management are to occur promptly when
monitoring determines them to be necessary (see footnote #5 for description of management).
In short, the overarching expectation is that recreation would not hinder the achievement
of the dual-role protected areas’ primary conservation objective (i.e., perpetuation of viable
populations of focal sensitive species). At least seven NCCPs/HCPs in the CDFW’s South
Coast Region explicitly deem recreation compatible or conditionally compatible; most
articulate these expectations as conditions that recreational activities in protected areas
must meet. Such activities are considered “conditionally compatible” with the protection
of the covered species. However, the assumption of compatibility is flawed because: for
example, designated trails and trail networks are often ecologically inappropriately planned,
designed, or sited; and, even for authorized recreation, there is rarely adequate management
to control the allowed types and levels of recreation such that they are compatible with
conservation. While finding an appropriate balance between biodiversity conservation and
recreation is complicated because recreation-related effects on wildlife vary among species
and recreational activities (Larson et al. 2016), there are also societal factors at play that
further complicate achieving an appropriate balance and compatibility.

Factors allowing inappropriate planning/siting and inadequate management - a
societal conundrum.—The degree to which the above-listed expectations are met varies
among NCCP/HCP permittees and other managers of dual-role protected areas, the primary
limiting factors being fiscal constraints and each land manager’s primary mission. As to
the latter factor, for areas protected primarily or solely to conserve biological resources, a
serious fundamental conflict with conservation arises when managers’ primary mission is to
provide recreational opportunities, and the protection of biological resources is a secondary
or tertiary priority. As to fiscal constraints, land management budgets generally have not
kept pace with the increasing levels of recreation in protected areas (CDFW 2015; Havlick
etal. 2016). For example, the activities of the CDFW for resource assessment, conservation
planning, and wildlife conservation at risk are “severely underfunded;” in 2005, mainte-
nance, restoration, and management of CDFW’s wildlife areas and ecological reserves
were supported, on average, at the level of $13 per acre (0.40 ha) and one staff person per
10,000 acres. Many lands were operated at $1 per acre, with no dedicated staff (CDFW
2015—refer to Volume 1, Section 7.3). CDFW’s fiscal shortfalls for managing its protected
areas mirror the same among public agencies at the local, state, national, and international
levels (CDFW 2015); these shortfalls result in continual grave shortages of management
personnel and other resources.

California’s State Wildlife Action Plan (CDFW 2015) and most of the literature about
recreation-related ecological effects identify the economic, educational, and recreational/
health benefits of protected areas. They also identify the benefits (e.g., economic) to protected
areas from humans pursuing recreational activities. So, despite the documented recreation-
related disturbance to wildlife, there seems to be an implicit assumption of a mutually
beneficial relationship between protected areas and the humans who benefit from them. But,
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the severe underfunding of management for protected areas renders mutual reciprocity in
this relationship infeasible; the protected areas’ wildlife are heavily on the losing side. This
is particularly perplexing given the evidence that lack of adequate management negatively
affects not only biological resources, but also societal benefits.

Regarding the human health benefits of protected areas, visible recreation-related
damage to the terrain diminishes the level of benefit people enjoy while being in nature, as
illustrated by a study examining the relationship between recreational impacts in protected
areas and human mental/emotional states (Taff et al. 2019). The study’s results demonstrate
that, as visible recreation-related ecological impacts increased, sense of wellbeing and mental
state decreased, especially in response to settings with unauthorized trails. Collectively, the
results show that managing tourism in protected areas in a manner that reduces such impacts
is essential to providing beneficial cultural ecosystem services related to human health and
wellbeing (Taff et al. 2019). As Wolf et al. (2019) put it, the more attractive a site is, the
more likely it is that it will be degraded, which in turn, may diminish the quality of the hu-
man experience, and thus, visitor satisfaction. To capitalize fully on the positive aspects of
tourism (including recreation) for protected areas, the degradation of resources needs to be
constrained to ecologically acceptable levels, and to levels beyond visitor perception (Davies
and Newsome 2009; Wolf et al. 2019); otherwise, recreationists may think it unimportant
to minimize their own impacts. Also diminishing the human experience are the closures to
public access as a default reaction to lack of adequate management, and the liability result-
ing from injuries that can occur when people use unauthorized trails (Dertien et al. 2018).

There is a two-fold irony here: despite the prevalent emphasis on the societal benefits
of protected areas and the purported reciprocal relationship between protected areas and hu-
mans, most agencies responsible for managing protected areas are chronically underfunded.
And, promoting the pursuit of these societal benefits without protecting the dual-role pro-
tected areas’ core function (biological conservation) from that pursuit actually undermines
both the human experience and biological conservation. This is a societal conundrum that
stems at least in part from a societal disconnection.

The factor of a societal disconnection.—A lack of public interest in and concern about
protected areas figures into the societal conundrum. Public opposition to trail closures, caps
on daily visitation, or reservation systems can be strong and could damage the support for
conservation agencies and organizations (Reed et al. 2019), despite the ecological need
for such measures for protected areas. A disconnection pervades our society with respect
to recreation-related disturbance to wildlife (Marzano and Dandy 2012): 50% of 640
backcountry trail users surveyed in 2001 did not believe that recreation negatively affects
wildlife, and recreationists generally held members of other user groups responsible for
stress or negative effects on wildlife rather than holding members of their own recreational
user group responsible (Taylor and Knight 2003). The results of a survey conducted in 2018
for the San Diego End Extinction (SDEE) initiative to elucidate what the San Diego public
know, think, feel, and do in relation to species and habitat conservation, indicate that 71%
of the 600 respondents are not knowledgeable about the problems San Diego’s plants and
wildlife face (Tinkler et al. 2019)."* While the passage of California Proposition 68 in 2018
reflects the voters’ broad support for clean water and access to open space, which were the
main elements of the Proposition that promotional efforts emphasized, it is unclear how

3 The respondents were San Diego County voters and were representative of the voter pool in terms of age,
gender, ethnicity, and region, but voters tend to be less ethnically diverse and more educated than the San Diego
County population overall (Tinkler et al. 2019).
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much the biological conservation-related elements of the Proposition influenced voters.

Overall, it is probable that a large majority of the general public are unaware of or in
denial about the disturbance to wildlife from non-consumptive recreation, much less the
distinctions between areas protected primarily or solely for conservation and areas otherwise
designated as open space (e.g., recreational fields, golf courses, small community parks).
Information on these topics is not widely available, and what is in the literature, may not
be reaching a broad audience even among conservation scientists and wildlife ecologists
(Larson et al. 2016). What then can be done to address this unawareness as a step toward
enabling dual-role protected areas to meet their conservation objectives despite the expand-
ing recreational pressure?

Suggested plan of action.—To enable dual-role protected areas to meet their con-
servation objectives despite the expanding recreational pressure, the optimal approach is
to: ensure that all recreational areas (e.g., trails and trail networks) are planned, designed,
and sited using ecologically sound criteria; and, to continually employ sufficient proactive
and adaptive management to prevent or at least minimize recreation-related disturbance to
wildlife; such management would curtail the need for regular enforcement. This approach
also has the potential to yield general public support for management, particularly if in-
formation provided about management challenges includes data and supporting graphics,
specifically about fragmentation, to enhance the public’s understanding of the challenges
of poorly designed trail systems and the creation and use of unauthorized trails (Leung et
al. 2011; Taff et al. 2019; Wolf et al. 2019). But this approach requires perpetual personnel
and funding explicitly for management, which in turn points to the urgent need for public
advocacy to secure fiscal support for management resources (i.c., fiscal support that is
sustainable, perpetual, and at levels commensurate with the recreational pressure; footnote
#5). How can this be achieved?

How people perceive their and others’ recreation-related effects on wildlife may
influence their general perspectives on such effects (Marzano and Dandy 2012). Shifting
this perception-perspective nexus over time toward a common value of respecting wild-
life may eventually mend some of the aforementioned societal disconnection. A shift in
perspectives on the purpose of protected areas is also needed to one of understanding and
acknowledging that their core function is conservation (Davies and Newsome 2009; Pat-
ten et al. 2017). The only chance there is of influencing people’s perceptions is making the
pertinent scientific information readily available. So, it is essential to implement a concerted
campaign to disseminate science-based information about recreation-related disturbance to
wildlife. Such a campaign needs to be well orchestrated, widespread, long-term, continual,
and multimedia; this includes social media per Greer at al.’s (2017) conclusions about its
efficacy in this context. In addition to the general public/voters (including recreationists),
the following parties would be both the audience and the distributors within each of their
fields and beyond: the media, environmental organizations, elected officials, policy and
land-use decision makers, land management agencies and organizations, outdoor recreation
merchants and associations, educational institutions, and researchers. The coverage would be
framed as stories aimed to evoke appreciation for the diversity of sensitive species and the
many ways they respond to our presence, and provide opportunities for what people can do
to lessen the recreation-related disturbance to wildlife, which will benefit not only wildlife
and other biological resources in the protected areas, but also the human experience there.

While the objectives of the campaign would be to influence people’s perspectives
in favor of wildlife and to modify recreational behaviors, policy, planning, and decision-
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making accordingly, the final goal would be to cultivate support for and harness the power
of advocacy to gain the political will and action needed to secure perpetual fiscal support
for management resources. Implementing such a campaign would not be easy nor fast
and would take diligent oversight, as suggested by William Craven, the chief consultant
for nearly 20 years of California’s Senate Natural Resources and Water Committee. In an
interview with the California Native Plant Society, he stated, “the best way to achieve your
policy objectives is to make sure your policy objectives are funded. For example, small but
important programs for the [California Department of Fish and Wildlife] are literally budget
dust in the California budget, but unless someone is there to pay attention and connect the
dots between the budget and the state laws, we don’t get a complete resolution...[P]ositive
changes in state law that everyone works so hard to accomplish are really much more ef-
fective when someone monitors the budget process to make sure those changes get as much
funding as possible” (CNPS 2020). But, it seems that the choices are either to never reverse
or at least halt the downward trajectory of wildlife in protected areas experiencing damag-
ing levels and types of recreation or to ambitiously implement such a campaign toward a
societal course change (Waterman 2019 for the term “course change”).

Several of the results of the survey conducted for the SDEE initiative hint at a potential
to mobilize a critical mass of people who learn about the recreation-related disturbance to
wildlife and the associated urgent need for resources to address it, and assist in information
dissemination. While the survey conducted for the SDEE initiative revealed a knowledge
deficit among the respondents regarding problems plants and wildlife face, its results also
indicate that, over a 12-month period, 74% of respondents voted in favor of laws to protect
the environment, 31% volunteered to improve the environment, and 21% donated money
to protect San Diego County’s environment; in addition, approximately 70% were willing
to pay additional local taxes to protect the environment, and a majority of the respondents
were willing to pay up to $50 per year (Tinkler et al. 2019).

One avenue available for advocacy to secure perpetual fiscal support specifically for
management of protected areas is assessing recreational fees and taxes. With respect specifi-
cally to the management of CDFW-owned protected areas, CDFW’s 2005 and 2015 State
Wildlife Action Plans recommended implementation of recreational fees and taxes beyond
fishing and hunting licenses that would allow non-consumptive recreationists to support
wildlife conservation and management of the resources they use and enjoy (CDFW 2015,
2016). To generate funds for the management of all protected areas, a long-successful model
could be employed: since the 1930s, hunters have been paying federal excise taxes on the
sales of sport hunting and shooting equipment to generate funding for habitat conservation
(CDFW 2015). Eighty years later, these taxes plus sales of angling equipment had generated
more than $10 billion towards conservation (CDFW 2015). Thus, hunters and anglers have
been the primary funding sources for conservation efforts in California and North America
(CDFW 2015). Considering the disturbance to wildlife from non-consumptive recreationists,
it is past time for them also to pay their way for the use of protected areas through paying
taxes on equipment for hiking, biking, riding, etc. to support management of these activities.
A secondary benefit of such fees and taxes is that they may establish a direct connection for
recreationists between their use of protected areas and the costs of protecting the protected
areas, and thereby possibly diminish their disconnection from their disturbance to wildlife.

Other avenues for advocacy to secure fiscal support for management of protected
areas include bond measures and voluntary contribution funds (VCF), though neither would
necessarily provide a reliably perpetual source of funding. VCFs are sponsored by legislators
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to be enacted by the legislature; a VCF in this context would be explicitly and solely for the
management of the protected areas in California, including CDFW’s lands (with protected
areas and management defined as described in footnotes #1 and #5, respectively). The funds
must be administered such that they are made available timely. This would be similar to the
VCEF for California’s Rare and Endangered Species Preservation Voluntary Tax Contribu-
tion Program which has funded work benefiting California’s native at-risk plants, wildlife,
and fish since 1983 (CDFW 2019) and now raises around $500,000 annually (FTB 2019).

Mainstream online and print media carried several articles in 2018 and 2019 about
the overcrowding at and underfunding for the national parks (e.g., Simmonds et al. 2018;
Waterman 2019; Wilson 2019); coverage such as this provides a good foundation of infor-
mation. Articles like Yong’s (2019) about the effects of the human voice alone on wildlife
and Peterson’s (2019) about the effects of hiking on elk represent steps in the right direction
toward mainstream media honing in on specific impacts on wildlife from recreationists in
protected areas. Coverage on species local to where people live is important and may make
a stronger and more lasting impression with greater potential for shifting the perception-
perspective nexus than species or settings remote from consumers of the media. Organizations
like San Diego Zoo Global, which spearheaded the SDEE initiative (Tinkler et al. 2019),
could significantly assist the campaign by engaging their media engines on behalf of local
wildlife threatened by recreation.

A societal quid pro quo for protected areas?—At some point, the exploitation of pro-
tected areas resulting from recreation-related disturbance to wildlife, without commensurate
reciprocity with care for the protected areas, may outweigh the benefits of public access to
protected areas (Bennett et al. 2013). Many protected areas have already reached this point.
Without adequate resources to combat the challenge of the obligation to conserve wildlife
exposed to ecologically damaging levels and types of recreation, including unauthorized
activities, the challenge will persist indefinitely at great risk of jeopardizing the protected
areas’ ability to meet their conservation objectives.

Regarding the pressure local, state, and federal government agencies have undergone
for decades to acquire additional open space for recreation and to expand public access in
existing protected areas (Wells 2000 in Reed and Merenlender 2008), elected officials and
land-use decision makers need to address the demands, but not at the expense of biological
conservation in protected areas. Some of the protected areas (e.g., the NCCP/HCP reserves)
represent long-negotiated compromises for the sensitive species they are intended to protect
in perpetuity. For some protected areas, no ecologically sound further compromise (e.g.,
expansion of public access) is possible; while recreation may be considered conditionally
compatible in such protected areas, if open to public access at all, the extant levels of rec-
reation may strain their ability to meet their conservation objectives. Protected areas that
represent the final compromise for the species they support are particularly vulnerable to
their wildlife values being compromised due to inadequate management (CDFW 2015).
Ultimately, for wildlife that avoids human activity, it is unlikely that dual-role protected
areas are entirely sufficient or justifiable for meeting conservation objectives; limiting or
prohibiting recreation in strategic circumstances and locations within protected areas is
necessary to achieve conservation objectives (Reed and Merenlender 2008; Botsch et al.
2018; Dertien et al. 2018; Reed et al. 2019). Of course, this presumes sufficient management
to maintain whatever recreational limits are set.

In summary, in the interest of wildlife in California and, more broadly, conservation
within protected areas everywhere, the necessary actions with respect to non-consumptive
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recreation are to: (1) widely and continually disseminate science-based information about
the recreation-related disturbance to wildlife; (2) apply the science to all planning for,
policy- and decision-making about, and management of, recreation in dual-role protected
areas; and (3) secure perpetual fiscal support for management of recreation in dual-role
protected areas commensurate with the recreational pressure.
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