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COUNTY OF LOS ANGELES

DEPARTMENT OF PARKS AND RECREATION

“Creating Community Through People, Parks and Programs”
Russ Guiney, Director

May 3, 2011

Thank you for your interest in the County of Los Angeles Trails Manual

The County of Los Angeles Department of Parks and Recreation (LACO-DPR) is honored
to oversee the County of Los Angeles (County) parks and recreation system, which
includes 63,000 acres of parks, lakes, ftrails, natural areas, and gardens. These
recreational opportunities have been identified as essential to the quality of life among
Americans.

The availability of parks and recreational facilities is one of the most important factors in
creating a high quality of life for residents in the County. Parks and recreational facilities
create opportunities for people to access open space, natural resources, exercise, outdoor
education, and new environments, promoting a connection with the environment, good
health, and a sense of well being.

The benefits and quality of experience that LACO-DPR trails provide for equestrians,
hikers, and mountain bikers are unparalleled. The diverse landscape within the County
provides Southern Californians and visitors with unique opportunities to enjoy desert,
foothill, urban, and coastal trails that cannot be experienced in any other location.

The Trails Manual provides the LACO-DPR staff, other County staff, and developers with
guidelines and standards for trail planning, design, development, and maintenance of
LACO-DPR trails. In consultation with numerous agencies, trails groups, and trail users,
the Trails Manual is designed to continue the tradition of trails excellence in the County.
The LACO-DPR is happy to present this Trails Manual to help guide and maintain the
legacy of trail experiences that is unique to this County.

The preparation of this Trails Manual is a result of a wide-reaching public participation
effort, including private citizens and trails organizations throughout the County
representing many user groups. The County over time will review and revise this manual
as needed. As always, we welcome your input.

Sincerely,

ﬂ‘(d/l %7
Russ Guiney
Director

RG:FM:tls/trails manual thank you letter

Executive Offices « 433 South Vermont Avenue * Los Angeles, CA 90020-1975 + (213) 738-2961
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SECTIONES
EXECUTIVE SUMMARY

The County of Los Angeles Trails Manual {Trails Manual)
project was initlated in July 2010, Prior to the Trails Manual
development, a County-wide wails manual had not been
wrltten or adopted.

The County of Los Angeles Department of Parks and Recreation
(LACO-DPR) manages the recreation system, including all
soft {unpaved trails) with funding provided by the County of

Los Angeles Board of Supervisors for planning, construction,

2
operation, and maintenance of recreaddon  [facilides and
programs in order o meet the diverse needs of the County of

Los Angeles (County) residents and visitors.

The purpose of the Trails Manual is 10 provide guidance w©
County departments, specifically LACO-DPR, thar interface
with rail pkmning, design, dﬁvdopm@m, and maintenance
of hiking, squesirian, and mountain biking recreational
trails, while addi't‘.ssing pbysic&l and soclal constraints and
opportunities associared with the diverse ro pogmphic and social
conditions that occur in the unrincorpo rated territery of the
County. LACO-DPR will usc the planning process delineated
in the Trails Manual In considering the development of future
trails.

It is the policy of LACO-DPR that all trails In the County
arc multi-use (hiking, mountain biking, equestrian). The Trails
Manual doecs not question the LACO-DPR multi-use policy.
Rather, the Trails Manual accepts this policy and it is waken
into consideration thmugho ut the Trails Manual.

The Trails Manuval does not providf: guiddincs for saffsty,
volunicer programs, education programs, and tall etiquette.
The Trails Manual is intended as a procedural document.

The Trails Manual is organized into seven sectlons and 13
appendices {A-M)}, which are referenced in the seven sections

of the document

= Section 1.0, Introduction. The Inwroduction
discusses the purpose and need for the Trails Manual,
how the Irails Manual will be applicd, and how the
Trails Manual was developed.

2 Section 2.0, Trail Planning. Sccdon 2.0 discusses
the steps involved in piaﬂning a trail bsgin ning with
delining the goals and objectives for a project and
incl ﬂding coordination with stakeholders, evaluation
of recreational trail needs in the service area, and
inventory of existing trails and recreational resources,

This section describes how to create a r;onccpnml trail
alignment,
£

Secrion 3.0, Environmental Compliance for Trails.
Section 3.0 pmvidcs gi}idancc: to trail projects on
complying with the Natdonal Environmental Policy
Act (NEPA) as well as the California Envirenmental
Quality Act (CEQA). This section contains a bricf
overview ol the purposes of CEQA, the three-siep
CEQA process, descriptions of CEQA documents,
and which rcguiamrj; agencies should be notified
throughout the project.

Section 4.0, Trail Design. Sccdon 4.0 presents
guidelines for the design of future County wails. A
detailed dcsa;ripaion of vrail mechanics, trail iongwh)’,
appiimtian of dasign guid?iin?s, and consﬂ'uctabiiity
is provided. This scction discusses the requirements
for  different wrail environments: coastal, desert,
urban, foothill, and flood control right-ofiway This
section also addresses lssoes that arlse with trails
that are located within the jurisdictions of more
than onec agency, such as trail name and multi-usc
Inconsistencles.

Section 5.0, Trails Operation and Maintenance.
Sectdon 5.0 providcs guldance on operating and
maintaining trails. The guidcﬂncs are based on
gi}idfiinm from established agencies and sources.
A mulidyear trall malnenance  schedule  and
malntenance management system database Is also
discussed.

Section 6.0, Report Aunthors. This secton contalns
the list of persons involved in the dcvelopmzznt of the

Trails Manual and special thanks.

Section 7.0, References. This section contains the
organizations and persons contacted or consuled
during preparation of the document, alist of personnel
involved in preparation of the environmental
documentation, and a list of references. The list of
references Is annotated to Identify the location of the

cited reference material.

Section 8.0, Index. The index is an alphabetized list
P

of key terms used throughout the Trails Manual, with

page numbers on which cach key term is mentioned.

Section BES | Executive Summary ES-1



SECTION 1.0
INTRODUCTION

The County of Los Angeles Department of Parks and Recreation
(LACO-DPR) manages the recreation systermn with funding
provided by the County of Los Angeles Board of Supervisors
for piaﬁning, construction, operation, and maintenance of
recreation facilities and programs. LACO-DPR is responsible
for pmviding parks and recreational facilities o meet the
diverse needs of the County of Los Angeles (County) residents
and visitors. Maintenance ofcxisting trails and develo proent of
additional high-quality trails is one of the most cost-efleciive
means of addrassing the daﬁa‘.iam‘.}»’ of recreational facilitics
identificd in the County of Los Angeles Inventory of Parks
Facilities and Areas of Jurisdiction and the Strategic Asser

Management Plan (SAMP) for 2020,

Trails offer muhipic recreational opportunities to i:ounty
residents and visitors, pro‘viding access 0 Open space and
related narural resources, and ﬁ;ciiitaﬁng exercise, outdoor
education, and opportanites to explore new environments.
These asscts are essential components of the quality of life
valued by Southern Californians. The ability to provide these
benelits within the Coun&y requires maintenance of existing
trails and pﬁanning, dc:sign, dcvaﬁopmfnt, and maintenance
of new trails. "The need and uscfulness of encouraging healthy
communities thro ugh the provision of recreational facilides has
been exemplified by the “Healthy Parks” program coordinated
by LACO-DPR, whose geal is to “improve the quality of life
for all Los Angeles County residents” by “creating healthy
communities through people, parks and programs.™

i.1 COUNTY STRATEGIC PLAN FOR 2010 GOALS,
COBJECTIVES, AND POLICIES

A Parks and Recreation Stategic Plan for 2010 describes a

gaai, related abfamiw, and poiicy o guiﬂa trail p.laiming and
A

da—‘wziopmcm: :

County of Los Angeles Department of Parks and Recreation.
2003. Coanzy of Los Augeles Inventory of Park Pacilities and Aveas of
Jurisdiction. Contact: Department of Regional Planning, Hall of Records,
520 West Temple Street, Los Angeles, CA §0012.
2 County of Los Angeles Department of Parks and Recreation.
April 2004, Strazagic Aser Managanenr Plan (SAMP) for 2020. Prepared by:
County of Los Angeles Chief Bxecurive Office and County of Los Angeles
Drepartment of Parks and Recreation, with technical assistance by Sapphos
Environmental, Inc.
s County of Los Angeles Department of Parks and Recreation. 6
December 2005, “Healthy Parks.” Web site. Available at: hrtpi/fparks.ca.la.
ca.us/HealthyParks him

&4

County of Los Angeles Department of Parks and Recreation.
May 1992, A Parks and Recreation Strategic Plan for 2016, Contact: 433
South Yermont Avenue, 4th Floor, Los Angeles, TA 90020,

Coals Provide a system-wide lewvel of
planning processes for both long-
and short-term solutions.

Objective: Provide a system of park and

recreation  facllides thar meet the

diversified needs of residents.

Policy: Provide a system of muld-use

{equestrian, hiking, and mountain

biking} trails for a diverse group of

public users throughout the County
thar connect local, state, and federal
trail systems and link recreatonal
residential,

institutional, and industrial areas.

arsas commercial,

1.2 PURPOSE AND NEED

Purpose

The purpose of this Trails Manual is to provide an accessible
resource that can be used for trail planning, df:sign,
construction, and maintenance within the County of Los
Angeles. This manual provides guidance to County departments
that interface with trail pianning, dcsign, r:lc?\-'c}o}nnf:nt, and
maintenance of all trails subjec{ 1o the discretionary land use
authority of the County of Los Angeles. Specilically, these
departments include the Department of Regional Planning,
the Department of Public Works, and the Department of Parks
and Recreation. This Trails Manual recognizes the existence of
a broader :'ﬁgionai trall network that exists in the County of
Los Angeles and surrounding countes that provides access
to recreational resources operated by federal, state, and local
agencies. Thus, this Trails Manual provides guidelines for
impl@m@ni‘ation of the g@als, objcczives, and purpose for the
2010 Swrategic Plan related w trails.” Specifically, the manual
pmvidcs sources of information and physicai factors to be
considered when analyzing the regional planning context,
design, and development of trails that create the highest
qu;ﬂity recreational experience and the capacity to scrve the
diverse recreational needs of County residents and vislors,
while undertaking the necessary outreach with community and
regulatory stakeholders.

: Counry of Los Angeles Department of Parks and Recreation.
May 1992, A Parks and Recreation Strategic Plan for 2010. Contace: 433

Sourh Vermont Avenue, 4th Floor, Los Angeles, CA 90020,
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Trails are an imcgml part of the American and Southern
California lifestyle. The Southern California dlimare allows
County residents and visitors 1o enjoy trails throughout the
year. Many of the County’s trails were developed in the 1930s
and continue tw be in vse wday (Appendix A, History of Trail
Development). This Trails Manual provides a framework for
preserving and continuing this rich Ef:gz{cy of trail dcvc}opmcm

and recrcational trail uses.
Need

The County of Los Angeles has approximately 262 miles of
existing trails and roads for recreational use, Glven current
popuia'{ion trends, the Co unty needs to build more than 1,000
miles of trails to meet the anticipated demand for trails by
2020, This Trails Manual establishes the necessary planning,
d:?sig_n, construction, and maintenance guiddincs to ensure the
quaﬁty ot the recreational experience pmvidﬁd by existing and
proposed County trails.”

This Trails Manual provides a process to ensure quality planning
and dﬁsign that recognizes the opportunities and constraints
represented by the physical environment; provides construction
guidf:ﬂncs Lo ensure proper drainagc and minimize erosion;
and speciﬁes maintenance proccdures to ensure that trails are
accessible, safe, and af:sthfticany pEf:asing.

1.3 APPLICATION OF THE TRAILS MANUAL

The guidelines provided in this Trails Manual are intended
to be used by County deparuments engaged in the planning,
dasign, construction, and maintenance of hiking, equestrian,
and mountain biking recreational trails within the County of
Los Angeles.

The Trails Manual sets the guidelines for reviewin

g plans and
spcciﬁcaai@ns for trails that are pmvidﬁd in conjuncion with
land use planning and the entitdement process for projects
proposed for development within the County. Proposed
developments will be reviewed for consistency with the
Trails Manual. Proposed private development that includes a
County trall would only be able to supersede the Trails Manual
guldelines In its design and layout upon specific approval of the
Board of Supcrvisors.

This manual was devdopﬁd 43 a managerment and field wol
for dcsign, construction, operation, and maintenance of trails
in the County of Los Angeles. It provides guidelines for both

é County of Los Angeles Department of Parks and Recreation.
April 2004, Strazagic Aser Managanenr Plan (SAMP) for 2020. Prepared by:
County of Los Angeles Chief Bxecurive Office and County of Los Angeles
Drepartment of Parks and Recreation, with technical assistance by Sapphos
Environmental, lnc.

SUPErvISOrs and lead pcrsonnel fﬁsponsible for trail dcsigng
construction, and maintenance activides, [t also provid:zs the
Countywith achecklist of key factors thar shall be considered in
the estimarion of costs for wrail construction and maintenance
The of well-delined wail types,

gmideﬁnﬁs, and priorites facilitares the provision of consistent,

PIOEIANS, establishment
high—quaﬁ&y trail experiences w residents of and visitors w the
County of Los Angeles.

The Trails Manual sets guidelines for all trails under the
jurisdiction of the LACO-DPR. Trails within the jurisdiction
of the LACO-DPR include unpaved trails, also known as solt
trails; however, small pordons of such trails may be paved
{pavement can extend up o approximately 100 fect on a soft
crail), Fuﬂ_\,«’ pd\ffd trails, also known as hard trails, are under
the jurisdiction of the County of Los Angeles Department of

Public Works (LACO-DPY).

The framework for pianning, dcsign, entitdement, construction,
operation, and maintenance of wails will affect the nerwork
of rralls within the County of Los Angeles, Including
unin(:orp@razr;—:d territories of the (iiounzy. The framework is
w0 pravidﬁ County residents and visitors with an ﬁnjoyablt‘,
recreational experience consistent with the provisions of the
County of Los Angeles General Plan.

The geographic scope of the Traills Manual is limited o the
unincorporated territory of the County of Los Angeles, while
the inf.orporatcd cities in the County of Los Ang{:ics have
the purview establish poﬂcies and guidclincs that meet the
needs of thelr respective jurisdictions, The Trails Manual Is not
retroactive to existing trails. The Trails Manual recognizes the
entire Los Angeles County as a whole and not just a specific
area or city, The Trails Manual Is intended 1o provide guidelines
for the diverse f:opographj; and environmental conditions
that occur throughout the County of Los Angeles. The Trails
Manual was specifically designed to be able to be adopted by
cities who share the County's multi-use wail p.[anning policy.

This manual does not Intend to supplant, nor Is it capable of
suppianﬁ ng, trained, fXP(’:l’iCand. and skilled trail su pEIvISOrs
and workers. For experienced personnel, the manual is
intended only o supplement knowledge and provide a resource
for operational guidance. However, the manual can provide a
base knowledge of trail design, construction, and management
practices for the inexpﬁrifﬂc@d MAnager or supervisor,

This manual does not create any binding legal or
procedural requirements regarding trail planning, design,
construction, or implementarion, nor does it limit the
discretion of the County of Los Angeles to deviate from
the recommendations and guidelines contained in this
Trails Manual based on specific sitnations or unique site

1-2
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conditions. Consistent with the overarching goal of the
County and the LACO-DPR to increase the number of
trails available to users, the environment, topography, and
many other factors may hecessitare a deviation from the
recommendations and guidelines contained in this Trails
Manual [Emphasis added ]

1.4 TRAILS MANUAL DEVELOPMENT

The Trails Manual is an indﬁpendem document and project,
which references other County and Department documents for
clarity. Preparation of the Trails Manual project was Initlated In
July 2010, The guidelines provided in this Trails Manual are
based on an extensive literature review of trail design standards
and spfciﬁceu’i@ns; outreach to trall piaﬂﬂiﬂg, dcsign, and
maintenance professionals at federal, state, county, and local
asencies; ouireach o community-based trail advocacy groups,
including the Altadena Crest Trail Restoration Working Group
(ACTRW(G) and the La Canada Fliniridge Trails Council;
Sit(&sp?iiﬁﬁ investigations of existing County trails and other
tratls located within the County; and consuling input from
a variety of vechnical spr;—:dzdiszs, induding l;mdscapﬁ and trail
p!:m ners and df&igncf&. environmental analysts, biai@gism,
cultural resource spf:ciaﬁsts, gcoio.gists, and trail construction
speclalists, Numerous trall guldelines were evaluated, including
US. Department of Agriculture Forest Service specifications
and the Trail Constructdoen and Maintenance Notebook,™
California State Parks Trails Handbook,” Santa Moenica
Mountains Area Recreation Trails Coordination Project Final

Summary Report,’® San Diero County Trails Program, and
] P £ ] &
general trail design publications such as Natwra! Surface Trails

by Desigm? International Mountain Bicycling Association’s

7 VS, Department of Agriculrure Forest Service. Seprember 1996.
Standard Specifications for Construction gnd Mainsenance of irail, EM-7720-
133, Contact: Forest Service, Engineering Stafl, Washingon, DC.

& LS. Department of Agniculture Forest Service. Aprid 2004, T/
Construction and Maietenance Norebaok, Contact: Forest Service Missoula
Technology and Development Cenrer, 5785 Hwy, 10 West, Missoula, MT.

? California Stave Parks. 1998, Trails Handbeok. Conract:

California Stare Parks, Starewide Trails Office, PO. Box 947896,
Sacramento, CA.
"

Santa Monica Mountains Arca Recreation Trails Coordination
Praject. September 1997, Final Sumonary Repore. Contace: SMMART
Coordination Project, /o Rivers, Trails and Conservation Assistance
Pragram, National Park Service, 600 Harrison Street, Suire 600, San
Francisco, CA 94107, Available at: hetpi/fwww.ops.govisamo/parkmgmt/
smmartreportsept 1997 hem

! San Diego Counry. 2005, Counzy Traik Program and the

Copmmriry Trails Master Plar. Contacr: San Diego County Deparmment of
Parks and Recreation, Resource Management Division, 5201 Ruffin Road,
Suite B San Diego, CAL

17

o Parker, Troy Scotr. 2004, Nazural Surface Trails by Design.

Boulder, T Natureshape LLC.

(IMBAY Trail Solutions Trail for the Twenty-First Cemrary:
Plarening, Design, and Management Manual for Mulri-Use
Trails US. Forest Service’s Eguestvian Design Guidebook for
Trails, Trailhbeads and Campgronnds” and the Equestrian Trails,
Inc’s Traiks Mansual™®

The notlce for the access to the Dralt Trails Manual on the
Trails Manual Web site and information on the six public
meetings with at least one In each of the Supervisorial Districts
was sent via e-mail to over five hundred (500) e-mail addresses,
inc uding all interested parties that pafticipated in the scoping
meetings for Trails Manual In [&ll of 2010, Approximately
seventy-five (/5) members of the public attended the six
public meetings for the Draft Trails Manual in cach of the
Supervisorial Districts. The six public meetings in each of
the Supervisorial Districes ended when all of the members of
the pubfi{. in attendance had pz°ovidcd all of their comments,
Approximately three hundred (300) comments were received
from the public mectings; via e-mall, Web site submissions,
and letters; and from other agencies.

The Counry has determined that the Trails Manual is a
ministerial project, consistent with the provision of Section
15268 of the State California Environmental Quality Act
(CEQA) Cuidelines and is exempt from CEQA. However,
Scction 3, Envirenmental Compliance for Trails, discloses that
construction of a trall constitutes a “project” and Is subject 1o

the procedural provisions of CEQA.

Future updates of the Trails Manual are not anticipated on
an annual basls, but will be conducted on an as-needed basis,
at the discretion of the Director of the LACO-DPR or the
Director’s designee. The County would review the proposed
updates 1o determine i they could potendally result in any
environmental issues. I so, the project would undergo CEQA
review, and if CEQA analysis is required, all required public
scoping, noticing, and pmbﬁc, review requirermnents would be
undertaken. Environmental Issues are defined in the State

CEQA Guidelines.”

12 International Mountain Bicyding Assodiation. 2004, Trail

Solutions. Boulder, CO: International Mountain Bicyding Association.

14 Flink, Charles A, Kristine Olka, and Robert M. Searns, 2001,
Trails por the Tivenry-Firsr Cenzary: Plaming, Design, and Management
Manual for Multi-Use Trails. Washingron, DC: Island Press.

1%

Hancock, Jan, Kim Jones Vander Haek, Sunni Bradshaw, James
0. Coffman, and Jeffrey Engelman. U.S. Diepartment of Agriculture Forest
Service, Technology and Development Program. 2007 [Reprinted 20097
Eguestrian Design Guidebaok for Trail, Trailheads, and Camparousdh.
Missoula, MT.

Lo Vogel, Charles. Equestrian Trails, Inc. 1982, Trail Manual.

Sylmar, CA: Equestrian Trails, Inc.

iforuia Code af Regulations. Tide 14, Division 6, Chaprer 3,
Sections 15000-15387, Appendix (.
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1.3 RELATIONSHIP OF THE TRAILS MANUAL TO
THE STRATEGIC ASSET MANAGEMENT PLAN
FOR 2020

The SAMPY provides a strategic plan for development of
recreational facilities and Programs to serve the diverse needs of
County residents and visitors through 2020, in light ol exisiing
deficiencies and anricipaﬁrd popuﬁarion gi'-owth and recreation
trends, The pcpuidt}on of California is cxpcctﬁd 0 grow
45.4 million in 2020, leading the natlon In job, population,
and income grmﬁh.i-@ Simila riy, the incorporatcd and
unincorporated populadon of the County Is projected to grow
to 11.6 million In 2020, According to the SAMDP, population
crowth, demographic shifts, and cultural variances causc
changes in the need for passive and active recreational activities
and programs to scrve borh the existing and furare residents of
the County.” The SAMP provides a wol for the priositization
of County resources for refurbishment of existing recreational
facilivies and the dcvdopmcm of new facilities to meet the
public demand and accommodare recreational programs over a
planning horizon of 20 vears. The data presented in the SAMP
demonstrate that trail-based recreational activities, induding
hiki ng, horsebaclk riding. and mountain biki ng, are cxpt‘,ctfd
o continue o ncrease in popularhy, thus accelerating the wear
and tear of existing rail facilities and sxacerbatiﬂg the existing
Countywide deficiency for trails. In an cffort to support
advanced planning activides related to trails, the National
Recreation and Park Assoclation goal of providing 1 mile
of trail per 1,000 pcopic { appz'oximatf:iy 50 feet of trail pet
person) and the assumed rate of 11 percent of the population
'cngag'cd in the use of (rails were used o anticipate existing and
future demand for trails. As a reference, the County of San
Diego utilizes a baseline level of service of 0.8 mile of trail per
1,000 residents.®”

B County of Los Angeles Department of Parks and Recreation.

April 2004, Strarezic Awer Managemens Plan (SAME) for 2020. Prepared by
County of Los Angeles Chief Freautive Office and Couniy of Los Angeles
Department of Parks and Recreation, with technical assistance by Sapphos
Environmental, Inc.

V.S, Census Bureau. Last updated 15 July 2003, Stare and
County Quicklacrs, Los Angeles Counry, California. Web site. Available at:
hetp:{fquickfacts.census.gov/gfd/states/06/060 37 hml

2 LS. Census Buremu. Last updated 15 July 2003, Statc and

County QuickFaces, Los Angeles County, California. Web site. Available ar:
bripi/iquickfaces.census.gov/qfd/states/06/06037 homl

2 County of Los Angeles Department of Parks and Recreation.
April 2004, Serazegic Aser Managamenz Plan (SAMP) for 2020. Prepared by:
County of Los Angeles Chief Exeoutive Office and County of Los Angeles
Department of Parks and Recreation, with technical assistance by Sapphos
Environmental, Inc.

2 San Diego Counry. 2005, Connery Traiks Program and the

Conpmunizy Trail Master Plen. Conrace: San Diego County Deparmment of
Parks and Recreation, Resource Management Division, 5201 Ruffin Road,
Suite B San Diego, CAL
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SECTION 2.0
TRAIL PLANNING

Consideration of regional context, project objectives, and
the constraints and opportunities that each site presents is
cssential to the planning and constructon of high-quality
trails that will provide for the diverse needs of County of Los
Angeles {(County) residents and visitors. The trail planning
process generally includes research and data gathering for the
site, pubiig outreach to stakeholders, and Sitf:-spf.c.iﬁf. ana?}»’sis
and investigation of integration of andfintcrconnffr,tiviry of
regional trall systems throughout Southern California. The
results of the trail pian ning process will serve as the basis for a
ﬁ"f:asibiﬁit}f aﬁaiysis of possﬂ:ﬁaﬁ trail align ments that incorporate
the goals and objectives of the project. Other factors that can be
determined through the trail planning process and subsequent
’Ecasibilit}f analysis are the amicipamd cost for construction,
operation, and maintenance of walls based on the ph}’siml
characteristics of the site and the aﬁﬂcipamd capacity of the
trail. Recreation wends, as well as supply and demand data,
can be wsed as the basis for analyzing the recreation planning
objectives within a paﬂ; plaﬂning area, a COMINIBITY pl&m
a spsciﬁc pian. a mastcppiaﬂncd community, or a project.
Frequently, the wrall planning process involves repeated
refinement of trail scgment options as new data are obtained
and stakcholders are consulied. The quality of the final project
will be directly related 1o the quality of the input provided
during the project planning process (Figure 2-1, Trail Planning
Flaswehar?). There are numerous useful wail construction and
maintenance books, trall guldebooks, agencies that plan and
direct trail projects, and suppﬁcrs of trail pmducts that arc
uscful during the trail planning process {(Appendix B, Trad/
Resources).

It is the policy of the County of Los Angeles Department of
Parks and Recreation (LACO-DPR) 1o accommodare mulii-
use trails (hiking, mountain biking, equestriani. Secton 2 of
the Trails Manual pmvides guidaﬁca for assessing the f:zasibi}ity
ofaccozmnodazing tidti-use as an element of the tail planning
process. The Trails Manual acknowledges that it is not feasible,
in all instances to accommodate all three uses on every trail.
In additdon, occasions arise where trails will not be open w0
muitipif uses due to sitc—spfcjﬁc environmental constraints,
which may necessitate limitations of 2 particuiar ype of usc.
2.1 STEP 1: DEFINE PROJECT GOALS AND
OBJECTIVES

"The first step in the trail planning process is to define the project
goais and objaéctivcs that will guidc the p?anning and daﬁsigﬁ
process, The LACO-DPR staff and developers will determine
the gpais and objcctivcs of cach trail or trail segraent. There are
several potential scenarios that result in the development of

trails within the unincorporated wrritory of the County. Where
public funds are used to support the development of new trails,
the County serves as the project proponent. In some Insrances,
another federal, state, or local public agency may request an
cascment over lands administered by the County, and in that
instance the public agency would be the project proponent. In
some instances, a privaic cntity may scck an casement across
lands administered b}f the Counry, and in that instance the
private entity would be the project proponent. Finally, when a
party is Sffffking a discrcﬁanary land use entitlement from the
Cmmt}»’ of Los Angfifs, the ap ps“ovai of which is conditioned
on providing a trail easement or construction, operaton, and/
or maintenance of a wail, the party :;f:f:king the entitlement is
referred 1o as the developer These goals and objectives may
have to be updated as the project progresses and new data are

Obt?liﬂi:‘d ?l.i.lii ST&;{QE'EOIE},C}"S Al ‘COD.SE.EETCC}.

2.1.1 Goal Statement

The goal Starcment is usu&ﬂy linked 1o an identified community
need orin conjunction with a proposed dﬁ\fﬁlopmﬁﬁt project, It
is a statement of what the project is attempting to achieve. The
goai statement for a trail project is linked tw the ype of need,
as well as the geographic area where the need was identified.
2.1.2 Project Objectives

The project objectives define standards that must be achieved
for the project goais to be met. ,Projffr,t Qbﬁsctives are f‘rcq amnﬁy
linked to planning policles related to the level or quality of
service that is intended to be pi'ovidcd to Coum'y residents and
visitors. Whenever possible, the objectives should be tied intw
statutes, laws, and regulations; goals or polices of the adopted
general plan; other relevant planning guldelines; and industry
standards.

The stakeholder participation process is complf:}f and affeers all
facetsof project planning, entitlement, construction, operation,
project p g p
and malintenance. Appendix C, Swkebolder Coordination,

pmvidcs additional information.
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Define Project Goals Information Consultation Determination of
and Objectives No Trail

Categorical Exemption
Three-Step Process Notice of Intent

Coordination with
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Draft Environmental Data e

A A

Public Review
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Final Environmental Document

Findings of Fact and Statement of
Overriding Considerations/
Mitigation Monitoring Plan

(If Required)

Public Hearing

Figure 2-1
Trail Planning Flowchart
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TABLE 2.2.1-1
COUNTY STANDARDS FOR RECREATION SERVICE AREAS?

Park Type I Characteristics
Regional Facilities
Regional Provide a service radius of up to 50 miles in distance or 1 hour in driving time

Serve entire County population

Community Regional

Provide a service radius of up to 20 miles
Serve an entire County population

Local Parks

Community Provide a service radius of 0.5 to 1.5 miles
Serve a population of 4,000 to 25,000 residents

Neighborhood Provide a service radius of up to 0.5 mile

Serve a population of 1,250 to 5,000 residents

2.2 STEP 2: EVALUATION OF RECREATIONAL

TRAIL NEEDS IN THE SERVICE AREA

The second step in the planning process is to determine the
demand for trails within the service area. The County of Los
Angeles General Plan establishes the goal and supporting
policies o provide recreational resources to meet the diverse
needs of County residents and visitors.! The demand for trails
is a funcrion of the size of the service area, the percent of
the population who use trails, and number of miles of trails
required to support each 1,000 peopie who are iikeiy to be
engaged in that activity.

2.2.1 Defining the Service Area

In generai, the County uses a two-ter classification to
deﬁning the service area for recreational facilities: park types
arc characterized as cither “regional facilities” or “local parks”
(Table 2.2.1-1, County Standards for Recreation Service Areas).
Trails can be deveioped to meet the needs of regionai facilities
or local parks. In addition, some trails are designed as part of
the open space clement of a community plan, specific plan, or
rnaster—pianned community and, are by definition, intended
to serve the anticipated residents and visitors within the land
use pianning area. Other trails may be designed as destination
trails that would be expected to serve residents of, and visitors

to, the entire County.
2.2.2  Sources of Data for Service Area Demand Analysis

There are a minimum of three sources of data to anaiyze existing
land use and land use patterns that should be considered to
define the existing popuiation of the service area:

1 County of Los Angeles Department of Regional Planning.

1965. County of Los Angeles General Plan. Contact: Department of Regional
Planning, Hall of Recards, 320 West Temple Street, Los Angeles, CA
90012,

° County of Los Angeles General Plan?

° Southern California  Association of
Governments Regional Comprehensive Plan?

® U.S. Census Bureau data

Use these same sources of informarion to determine projected
demand in the service area through the pianning horizon
established by the appropriate pianning guidance document.
Existing and projected popuiation should be based on the most
recent data available from the U.S. Census Bureau at the census
tract level, and suppiemented as appropriate by project-speciﬁc
pianning data that reflect the number of anticipated residents,
empioyees, and visitors.

2.2.3 Demand Analysis

The County Strategic Assct Management Plan (SAMP) provides
the existing and anticipated demand for trails in the County in
relation to national opinion poiis, suppiemented by statewide
darta, and dirccted surveys of County recreational users. An
anaiysis of trails demand can be based on participation rates
from the National Statistical Abstracts recreation participation
rate.d These rates are derived from a survey conducted
nationwide by the National Sporting Goods Association.’
Actual participation rates in the County will vary from
national data due to factors such as climate, wpography, and

demographics. For the purposes ofevaiuating and pianning the
demand for trails, the SAMP used the goal of providing 1 mile

2 County of Laos Angeles Department of Regional Planning.

1965, County of Los Augeles General Plan. Contact: Department of Regional
Planning, Hall of Records, 320 West Temple Street, Los Angeles, CA
90012.

3 Sourhern California Assaciation of Governments. January 1995.
Regional Comprehensive Plan and Guide. Los Angeles, CA.

% U.S. Census Bureau. Last updated 4 January 2006. “Arts,
Entertainment, and Recreation.” In Statistical Abstract of the United States:
2004-2005. Available at: http:/ Fwww.census.gav/prod/2005pubs/O6statab/
arts.pdf

3 National Sporting Goods Association. Last updated 2006. Spors
Participation in 2002: Series 1 and Series IT. Mt. Prospect, IL.
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per population of 1,000 (approximately 50 feet of wall for cach
wail user) and an assumption that approximacly 11 percent
of the population will engage in trail use, as Spﬁciﬁﬁd b}f the
National Recreation and Park Association.

Calculation of Existing Demand

Existing demand (in miles) = Existing population = 11 percent x 50 fect
5,280 feet/ mile

Caleulation of Planning Horizon Projected Demand

Projected demand {in miles) = Projecred populadon = 11 percent x 50 feet
5,280 feet/mile

2.3 STEP 5: INVENTORY OF EXISTING TRAILS

AMD RECREATIONAL RESQURCES

The third step in the trail planning process is the inventory of
existing rails, their featnres, and related recreational resources.
The inventory consists of idcnzifyimg existing trails in the service
arca that will serve as the basis for determining the number of
miles of anticipated unmet need. The jurisdictional ownership
of the trails should be noted. Changes In jurisdicdon may
occur a?ong a trail, as it Progresses thro ugh cities and various
unincorporated communities. These changes should be taken
into consideration in the wail piaﬁﬁiﬁg process, particularly
the im portance of pz'ovidi ng notification at trailbeads that
states allowable users or trail conditions that may change when
crossing j urisdictional boundaries.

The LACO-DPR planning stall will also review Community
Standards Districts (CSDs) when applicable. CSDs may help
in pmviding useful information with fcgafd to inventory.
In addition, any applicable CSD)s may have more suingent
guiddincs that are appﬁcabic ina partic;mlar community of
the County. Where suthicient documentation of the existing
nerwork of rrails is not available, a feld inventory may be
necessary. A hield Inventory would require surveying the
existing trail network with global positioning system (GPS)
units. Coordination with the Los Angeles Reglon Imagery
Acquisition Consortium (LAR-IAC) should be undertaken o
document the invento ry of existi ng trails. Destination features
such as unique biological, cultural, geological, hydrological,
recreational resources, and viewpoints of interest within the
proposed scrvice area should be identified on the map. However,
care should be taken in saf"cguardiug localized data for historic
or archacological resources that may be vulnerable to vandalism
or unauthorized collection. Schools, transportation hubs, and
other special “nodes” may also need o be identified as potentlal
links, destination points, access, and staging areas.

Soutces of Information for Existing Trails and
Recreational Resonrces

® County of Los Angeles General Plan®

8 Community Standards Districes (CSDs)

) Los Angeles County Regional Recreation
Areas Plan’

® “Shaping the Future 20257 Draft General
Plan Conservation/Open Space element (in
prepami’iorﬁs

e Strategic Assct Management Program for
20200

e County of Los Angeles Department of Parks

and Recrcation, A Parks and Recreation
Strategic Plan for 20101

® Los Angeles County Hiding and Hiking
Trails! - Planning Section

) County of Los Angeles Inventory of Park
Facilities and Areas of Jurisdiction!®

® Southern California Association of
Governments  Reglonal  Comprehensive
Plan®

@ Metropolitan Transit Authority’s Long Range

14

TI&HSPUIL&[iUIl P}&Hl

¢ County of Los Angeles Department of Regional Planning.

1965, County of Los Angeles General Plan. Contacr: Deparrment of Regional
Planning, Hall of Records, 320 West Temple Street, Los Angeles, CA
90012,

7 Counrty of Los Angeles Deparrment of Regional Planning. 1986,
Los Angeles Conrty Regional Recrearion Areas Plar Contact: Department of
Repional Planning, Hall of Records, 320 West Temple Streer, Los Angeles,
CA 90012,

# Counrty of Los Angeles Department of Regional Planning. 2005.

Draft General Plan Conservation/Open Space Flamens, “Shaping the Future
20257 Contact: Deparement of Regional Planning, Hall of Records, 320
West Temple Streer, Los Angeles, €A 96012,

o
=

Couniy of Los Angeles Department of Parks and Recreation.
April 2004, Seratepic Amer Management Plan (SAMPE) for 2020. Prepared by:
County of Los Angeles Chiel Executive Ofhice and Counry of Los Anpeles
Deparment of Packs and Recreadon, with technical assistance by Sapphos
Fnvirenmental, Inc.

1o Counry of Los Angeles Department of Parks and Recreation.

May 1992, A Parks and Recreation Strategic Plan for 2010. Contace: 433
Sourh Vermont Avenue, 4th Floor, Los Angeles, CA 90020,

1 Counrty of Los Angeles Department of Parks and Recreation.

2001, Las Augeles Counzy Riding and Hiking Traik. Contact: 433 South
Verment Avenue, Los Angeles, CA 90020,

12

Counry of Los Angeles Department of Parks and Recreation.
2003, Couney of Los Augelss Faventory of Park Facilizies and Areas of

Jurisdicrion. Conract: Department of Regional Planning, Hall of Records,

320 West Temple Street, Los Angeles, CA 90012,

12 Sourhern California Associarion of Governments. January 1995

Regional Conprehensive Plan and Guide. Vo Anseles, CA.
i o

14

Counry of Los Angeles Metropolitan Transit Aurhority.
2001, Long Bange {ranspartation Plan for Los Angeles Courzy. Contact:
Metropolitan Transit Authodty, One Gateway Plaza, Los Angeles, CA.
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and state resource agencies, induding the
ULS. Forest Service’s Angeles National Forest
Land and Resources Manasement Plan,”
the California Ourdoor Recreation Resource
Plan (CORRPY,™ and the 2005 California
Recreation Policy!”

Universal Trall Assessment Process (UTAP)
USGS topographic maps (1:24,000 scale)

?lV&lE&iﬁi{‘ at: h‘ftp:fffwwvv.usgs.gmf

s Forest Service maps avallable ac hup://fwww.
fs.fed . us/maps

& Tom Harrison maps available at: huep://www.
tomharrisonmaps.com

# LAR-IAC maps available at: hup//planning.
lacountygov/LARIAC/

& Los Angeles River Revialization Master
Plan®

® San Gabriel River Master Plan®®

s Puenre Hills Landhll  Narive Habirar

Preservarion Authority (Habitat Authority)
Resource WManagement Plan (RMP)

2.3.2  Supply Analysis

The aﬂzdysis of trail suppi}f is based on summing, the 1ol
distance of all the trails available in the service area.

Calculation of Existing Supply

Existing supply = Sum of all existing trail seements in
gsuppiy g g
the service area

90012, Awailable atz hop//wwwmrianet/projects_plans/bikeway_planning/
defaubt.hmm

jl

LS. Department of Agriculture Forest Service. 1987, Awgeles
National Forest Land and Resources Management Plan. Contact: Porest
Service Pacific Southwest Region, 1323 Club Dirive, Vallejo, CA 94592,

California Department of Parks and Recreation. Revised June
1974, Califoraia Outdoor Recrearion Resource Plan (CORRP). Contace:
California Department of Parks and Recreation, 1416 9th Street,
Sacramenta, CA 95814,

California Deparrment of Parks and Recreadon. 2005. 2005
California Recreation Policy. Contact: California Department of Parks and
Recrearion, 1416 9th Streer, Sacramenro, CA 958 14, Available at: herpi//
wwrw.parks.ca.govipages/795/fles/rec_policy_final_2005.pdf

1 Ciry of Los Angeles. April 2007, Las Augeles River Reviralizarion

Maszer Plan. Available at: hripi/fwwwlariverrmp.org/
ig

4

County of Los Angeles Department of Public Works. June 2006,
San Gabriel River Master Plan. Availlable at: hrepi//dpwlacounty.goviwmd/
watershed/sg/mp/docs/SGR_MPpdf

Calevdation of Planning Horizon Projected Supply

Projected supply = Sum of all existing and entitded
wail segrnents

2.4 STEP 4: CONCEPTUAL TRAIL ALICHNMENT
The fourth step in the planning process is to develop a
c.o.nceptuai trail J.ﬁgnmcn{ ca.pa.bic of meeting the project
goais and objfctive& The trail piaﬁﬂiﬂg process must recognize
and work within the inherent environmental site conditions
o achleve as many ol the basic objectives of the project as
possible. The trall must also be designed to meet the basic
requirements of aéxpcctfd users, as well as connect with existing
rail segments. In additlon, the trall alignment must be
designed with engineering and aesthetie factors in mind, such
as the topography and soll types, and the desired expericnce.
Site reconnalssance and wz{lking the pmposed trail sdignm@nt
is essential in the pldmzing PIOCess.

This section includes information on wail types established
for dr;—:sig,n guiddincsv It is meant 1o be used to determine
trail type based on planning focus. The following planning
{ocus tables are meant 1o be used as a scoring system by the
LACO-DPR planning stafl. The LACO-DPR planning stafl
will be rfsponsibic for the p}anning and df:sign, or review of
piemning and desigﬂ undertaken by third parties in association
with a discretionary land use declsion being undertaken by the
County of Los Angeles. Conformance of construction with
approved pians will be subjsct to inspection by the County
of Los Angeles Department of Public Works (LACO-DPW),
while maintenance will be overscen by the LACO-DPR. The
deslgn guidelines for trails provided In Secton 4.3, Application
of Design Guidelines, are based on best management practices
(BMPs) and serve asa means of sandardizing trail development.
While it is the goal of the LACO-DPR to have sufficient widih
for trails, sometimes it Is not feasible in certain situations.
Therefore, portions of atrail may include combinations of trall
types due to sii'ﬁ-spﬁciﬁc, minimuam and maximum tral tread
widths that were developed based on a therough literature
review of established standards and guiddincs wtilized b}’
federal, state, and local agencies, Including the Porest Service
Trail Handbook, and the Swate of California Department of
Parks and Recreation Trail Handbook, as well as consultation
with trail building prolessionals (Table 2.4-1, Trasl Types) 4!
Generally, an 8-foot-wide Natural Trail 2 is the recommended

trail type to be utilized ‘fhroughout the Count}»’ where site

an

118, Department of Agriculrure Forest Service. April 2004, 7d/
Constraction and Maintenance Notebook. Contact: Porest Service Missoula
Technology and Development Center, 5785 Hwy, 10 West, Missoula, M1
2 California State Parks. 1998, Thaih Handbook. Contact:
California State Parks, Statewide Trails Office, PO, Box 942896,
Sacramento, CA.
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TABLE 2.4-1

TRAIL TYPES
Impact to
Tread Existing
Trail Type Width Intensity of Use | Conditions Surface Type
A. Urban 10t0 11 High High Crusher fines / decomposed granite
Pedestrian Path feet
B. Recreational 8 to 10 feet High High Natural surface
Pathway
C. Natural Trail 1 7 to 10 feet High Medium Natural surface
D. Natural Trail 2 5to 8 feet | Medium fo high Low Natural surface
E. Natural Trail 3 2 to 3 feet Low Minimal Natural surface

conditions support its use. Consistent with the Department
of Justice’s revised Americans with Disabilities Act (ADA)
regulations regarding trails,?? throughout the trail development
process, the LACO-DPR stafl will consider which types
of motorized vehicles can feasibly use cach type of trail to
provide access to the mobility disabled. “Feasibly” is defined as
capability of being accomplished in a successful manner within
a reasonable period of time, taking into account economic,

environmental, social, and technological factors.?

2.4.1 Trail Types

Trails can be categorized using multiple classificarion systems.
This Trails Manual provides a method of classification based
on planning and design criteria to determine the trail type
appropriate for a particular site. This classification can also
be utilized to determine trail maintenance priorities. It is the
at the discretion of the LACO-DPR staff to determine, on a
case-by-case basis, the impact to users and which types of users
can be accommodated on a trail. The LACO-DPR planning
staff should evaluate a trail based on the four distinct planning
focuses: trail user, trail location, trail purpose, and trail site
conditions (Figure 2.4.1-1, Trail Type ldentification). A trail
may have four different recommended trail types. The final trail
type is based on the particular planning focus of the project.

The planning focus of the trail can cither be: 1) the trail users
{hiker, equestrian, mountain biker, accessibility challenged)
and their experience level, 2) the location (regional or local), 3)
the purpose of the trail (connecting trails, interpretation, or a
destination), and 4) the site conditions (sensitive arcas). Well-
planned, —designed, and -maintained trails are generally more
dependant on site conditions such as soil type and slope. Asa
result, the trail site conditions planning focus should typically
be the determining factor for the type of trail to construct.

2 U.S. Department of Justice. Americans with Disabilities Act.
“Revised ADA Regulations: Implementing Title IT and Title T11.” Available
at: httpe/ fwww.ada.gov/regs2010/ADAregs2010.htm

£ California Code of Regulazions. 2010. Tite 14, Division 6,
Chapter 2.5, Section 21061.1.

Trail Planning Focus Possible Trail Types

Trail Users

Rating Sheet
Table 24.1.1-1

Trail Location
Rating Sheet ¢
Table 2.4.1.2-1

Four Trail Types
from Rating Sheets

Weight of Trail
Planning Focus

Tral Plpose
Rating Sheet
Table 2.4.1.3-1 ‘

Trail Type for Project

Trail Site Conditions
Rating Sheet
Table 241 4-1

Figute 2.4.1-1
Trail Type Identification

The four planning focus worksheets provide a scoring method
to determine the type of trail that is suitable for a particular
project. In addition, California State Parks has developed a
unique classification system that provides guidance on setting,
maintenance priorities; this system is discussed later and cross-

referenced with the trail types described in this Trails Manual.
2.4, 1.1 Trail Users

The County of Los Angeles has an existing policy of
accommodating multi-use trails wherever feasible, speciﬁcally
hiking, mountain bik_ing, and equestrian. Proper trail design
should take into account the needs of expected user types, as
well as the conditions of the proposed trail envirenment. Both
the needs of the users and the conditions dictate the type of
trail and trail-uscrs. A goal of trail planning within the County
is to design trails for use by hikers, equestrians, and mountain
bikers. However, occasions arise where trails will not be open
w multiple uses due to site-speciﬁc environmental constraints
such as blue-line streams, which may necessitate limitations of
a particular type of use. In such instances, hiking only or dual-
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TABLE 2.4.1.1-1

TRAIL USER RATING PLANNING FOCUS WORKSHEET

User Criteria

Criteria Ranking

Rating

Accessibility

5 to 1 (assign a higher number to more accessible trails)

Frequency of use

3 to 1 (assign a higher number to more frequently used trails)

User experience level

3 to 1 (assign a higher number when less experienced users are

expected)

Multiple user types

2 to 1 (assign a higher number when there are multiple user types)

Total:

KEY:

Total =11 equals Trail Type A, Urban Pedestrian Path

Total 10 to 11 equals Trail Type B, Recreational Pathway

Total 8 to 10 equals Trail Type C, Natural Trail 1

Total 6 to 8 equals Trail Type D, Natural Trail 2

Total < 6 equals Trail Type E, Natural Trail 3
use trails, such as hiking or mountain biking trails, may be
appropriate. Table 2.4.1.1-1, Trail User Rating Planning Focus
Worksheer, provides a list of criteria to determine the proper
trail to deveiop based on users. Trails should be designed with
the expected users in mind, and consider their experience level
and recreational expectations. In highiy urbanized areas, a
lower user experience level can be anticipated and a trail of
lower difficulty, such as Natural Trail 1 or Natural Trail 2, may

bC CXPCCth and WCiCOHlCd by LISCTS.

24111 Accessible Trails

In planning, trail usage steps should be taken to ensure
accessibiiity for all potentiai trail users. Therefore, trail pianning
must take into account users various needs and conditions.
In areas where it is feasible, trails should be located adjacent
to aiready accessible trailheads and or accessible recreational
elements, such as parks. Ttis also important to locate accessible
trails that reach highiy used destination areas such as waterfalls,
scenic vistas, or other peints of interest. Trail aiignments

should be located in arcas where grade and obstacles will not be
a probiem with accessible trails. This requires careful pianning
and route selection to ensure grades arc ideally below 8 percent,
widths are at least 36 inches, few protruding objects are present,
tread obstacles are less than 2 inches in height, and that the
surface is reasonabiy firm. Consistent with the Department of
Justice’s revised ADA regulations regarding trails,? thro ughout
the trail development process, the LACO-DPR staff will
consider which types of motorized vehicles can feasibiy use
each type of trail to provide access to the mobiiity disabled.
Additional information regarding designing accessible trails is

provided in Section 4.3.1.1, ADA Compliance.

2.4.1.2 Trail Locations

The location of a trail in terms of its park setting or its distance
from an urban or other open space setting may also determine
the type of trail to be designed and designated. Table 2.4.1.2-1,
Trail Location Ra:rz'ng Plﬂnning Focus Worksheet, proVides a list
of criteria to determine the proper trail to deveiop based on the

TABLE 2.4.1.2-1
TRAIL LOCATION RATING PLANNING FOCUS WORKSHEET

Location Criteria

Criteria Ranking Rating

Within local park
park)

5 to 1 (assign a higher number to trails within or connected to a local

Within regional park

3 to 1 (assign a higher number to trails close to a regional park )

Adjacent to  visitor
facility

3 to 1 (assign a higher number to trails close to a visitor center)

Parking access

2 to 1 (assign a higher number to trails with parking access)

Total:

KEY:
Total =11 equals Trail Type A, Urban Pedestrian Path
Total 10 to 11 equals Trail Type B, Recreational Pathway

& U.S. Department of Justice. Americans with Disabilities Act.

“Revised ADA Regularions: Implementing Title IT and Title IT1.” Available
at: hetpe/ fwwwada.goviregs2010/AD Aregs2010.han
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TABLE 2.4.1.3-1
TRAIL PURPOSE RATING PLANNING FOCUS WORKSHEET

Purpose Criteria

Criteria Ranking Rating |

Connection of visitor centers
visitor center)

5 to 1 (assign a higher number to trails directly connecting to a

Connection of regional trails

2 to 1 (assign a higher number to trails connecting multiple trails)

Interpretative trail

3 to 1 (assign a higher number to trails utilized for interpretative
purposes within a park)

Loop frail

2 to 1 (assign a higher number to loop trails)

Destination trail

3 to 1 {assign a higher number to trails with a destination purpose,
but reduce the number as the distance to the destination increases)

Total:

KEY:

Total =12 equals Trail Type A, Urban Pedestrian Path

Total 10 to 12 equals Trail Type B, Recreational Pathway

Total 8 to 10 equals Trail Type C, Natural Trail 1

Total 6 to 8 equals Trail Type D, Natural Trail 2

Total <6 equals Trail Type E, Natural Trail 3
trail’s location and distance to trail facilities. The type of trail to
be built and maintained will differ depending on the location
of the trail, such as in an urban park versus a National Forest
or wilderness area. Urban trails, due to their locations in highiy
populated areas, are utilized by many peopie at different fitness
levels for a range of reasons. Urban trails provide the pubiic
with better and healthier modes of transportation and easier
access to nature and exercise. Speciﬁc considerations regarding
urban trails can be found in Section 4.3.3.2, Urban Trails.
Local trails will be utilized by local popuiations; therefore,
depending on the expected intensity of use, Natural Trail 2 is
recommended, but either Natural Trail 1 or 3 may be preferable
based on site-speciﬁc conditions. Local trails can be close to
areas with high popuiation densities; thercfore, local trails
may experience a higher intensity of use and require a wider
trail width to accommodate the increased number of users.
Regionai trails extend over iarge €xpanses of land, providing a
continuous route around or through arcas such as a mountain
range or around the rim of a vaiiey (e.g., Pacific Crest Trail
is 2,650 miles long and passes through three states). Regional
trails should typicaiiy be designed to adhere to guideiines for
Natural Trail 2 or 3. Trails within parks should be designed
for diverse users and therefore, utilize guideiines for Urban
Pedestrian Path, Recreational Pathway, or Natural Trail 1.

2.4.1.3 Trail Purpose

The purpose of a trail is one of the most important
considerations in design and construction. The purpose of a
trail is a function of its intended result, end, mean, aim, or
goal, whether or not the purpose was a primary or secondary
effect. Therefore, by definition, the purpose of a trail is a
function of the location and the abiiity to serve as a stand-
alone feature or provide a connection between features. The
purpose of a trail may be as sinlpie as providing a Waiking /

exercise path within a local park. Trails may also be a means of
providing access to destination points of interest, A trail may
serve as an educational or introspective ventue when located in
conjunction with natural or cultural resources. At the greatest
scale, trails may serve as part of an infrastructure that provides
an opportunity to expiore regionai TESOUTCES by Waiking,
hiking, horseback riding, or mountain biking. Trails within an
urban park or adjacent to a visitor center should be designed
for higher frequency of use and accessibiiity. The guideiines for
Pedestrian Path, Recreational Pathway, and Natural Trail 1 are
intended for these types of trails. The guideiines for Natural
Trail 2 or 3 are intended for General LACO-DPR multi-use
trails. Table 2.4.1.3-1, Trail Purpose Rating Planning Focus
Worksheer, provides a list of criteria to determine the proper
trail tw deveiop based on the trail’s intended purpose and
connection to other trails or to trail facilities.

2.4.1.4 Trail Site Conditions

In additien to seiecting a type of trail based on the expected
user, trail location, and intended purpose, trail pianning must
also consider the specific site conditions and areas to avoid,
specifically arcas of steep terrain, arcas adjacent to bluc-
line streams or oak trees, areas that cross wetlands, or areas
with highiy erodible soils or other environrnentaiiy sensitive
features identified during the feasibiiity anaiysis for the trail.
Table 2.4.1.4-1, Trail Site Conditions Rating Planning Focus
Warksheet, provides a list of criteria to determine the proper trail
o deveiop based on the physicai environmental where the trail
is located. Trails should be designed to avoid environrnentaiiy
sensitive features by evaiuating feasible alternative routes or
at least minimize potentiai impacts to the maximum extent
practicabie. In areas where sensitive site conditions exist, a
reduction in the impact of the trail will require a reduction
in the width of the trail. The design, construction, operation,
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TABLE 2.4.1.4-1
TRAIL SITE CONDITIONS RATING PLANNING FOCUS WORKSHEET

Site Conditions Criteria

Criteria Ranking

Rating

Sensitive environment
environments)

3 to 1 (assign a lower number to trails crossing or located in sensitive

Landslide and rock fall

5 to 1 (assign a higher number to trails where landslide and rock fall
risk is an issue due to the high number of users or types of users)

Developed or urban
location

developed locations)

3 to 1 (assign a higher number to trails that occur in or originate in

Total:

KEY:

Total =11 equals Trail Type A, Urban Pedestrian Path
Total 10 to 11 equals Trail Type B, Recreational Pathway
Total 8 to 10 equals Trail Type C, Natural Trail 1

Total 6 to 8 equals Trail Type D, Natural Trail 2

Total <6 equals Trail Type E, Natural Trail 3

and maintenance of trails must be in conformance with the
applicable Basin Plan adopted by the Regional Water Quality
Control Board. In arcas with site-specific environmental
constraints, trails should adhere to the guidelines for Natural
Trail 3 to reduce impacts to the surrounding environment and

reduce trail construction and maintenance costs.

2.4.1.5 Trail Type Identification

The final trail type is identified based on the rating sheets for
trail user, trail location, trail purpose, and trail site conditions.
Table 2.4.1.5-1, Example Trail Type Identification, provides an
exanlpie of trail type identification using the four worksheets.
After collecting the results of the four rating sheets, the
LACO-DPR planning staff must determine which criterion is
the most important for the trail and assign a correspondingiy
greater or lesser Weight to each criterion. Typicaliy, the trail site
conditions criterion should be assigned the greatest weight for
determining the trail Lypes however, if the trail will be located
in a very denscly populated arca, have a high number of user
types, and have a variety of user types, the trail user criterion
should be assigned the greatest Weight.

2.4.2 California State Parks Maintenance Evaluation
System

The LACO-DPR reviewed the California State Parks
Departnlent’s trail maintenance classification system and
determined that many aspects of the trail maintenance
classification are relevant to the Countys consideration.
The California State Parks Department includes a trail
maintenance classification system (Table 2.4.2-1, Swmze Parks
Trail Maintenance Classification Matrix) to allow managers to
follow maintenance and design standards, and to assign work
priorities that are consistent with a trail’s primary function,
environmental sensitivity, and reiationship o deveioped
facilities and visitor use. Managers can use this system to
determine which trails should have priority for maintenance
based on numerous criteria that include intensity of use,
location, and types of users. The LACO-DPR staff will use this
to follow maintenance and design standards. By utiiizing the
table, one can determine those trails that should have a higher
trail maintenance priority on a typical basis. State Parks Class
I trails are assigned the highest value for trail construction and
maintenance, and therefore would have the highest priority.
However, situations may arise that would require work to be

EXAMPLE TRAIL TYPE IDENTIFICATION

TABLE 2.4.1.5-1

Criteria Trail Type* Score

Trail user Trail Type C, Natural Trail 1 9

Trail location Trail Type D, Natural Trail 2 7

Trail purpose Trail Type D, Natural Trail 2 7

Trail site conditions Trail Type E, Natural Trail 3 4

Final Trail Type: | Trail Type E, Natural Trail 3
KEY:
* From each of the four rating sheets
&1 California State Parks. 1998. Trails Handbook. Conrtact:

California State Parks, Statewide Trails Office, PO. Box 942896,

Sacramento, CA.
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TABLE 2.4.2-1
STATE PARKS TRAIL MAINTENANCE CLASSIFICATION MATRIX

Criterion Point Value Rating

Handicapped accessible 20
Interpretive 20
Within visitor use facility 20
Equestrian and mountain bike 15
Adjacent to visitor use facility

a. 0=1/4 mile 12

b. 1/4-1 mile 8

c. 1-2 miles 4

d. 2 or more miles 0
Connection of visitor use facilities 5
Parking access 5
Destination oriented

a. 01 mile 3

b. 1-3 miles 2

c. 3+ miles 1
Connection with other agency trail +3t0+5
Special use or access 1
Dead end trail Oor-3
Loop or connecting trail +11t0 +3
Fragile environment

a. Protected by lessening use —1to0-3

b. Protected by upgrading +1to +3
Safety factors

a. kncourage less use by not providing improvements -1 to =5

b. Provide and maintain improvements Oto +5
Staff determined use patterns

a. Little or no use -1 to -3

b. Higher use +1to +3

Total:

KEY:
Rating of 20+ = Class | trail
Rating of 10to 19 = Class I trail

Rating of 5 to 9 = Class Il trail

Rating of 0 to 4 = Class IV trail
conducted on a State Parks Class IV trail before a State Parks
Class I Trail. The placement of trails into these classes is
determined by adding the values piaced in the rating column
for each criterion; the sum will determine into which class a

trail falls. The LACO-DPR staff should regularly check for

updates to these standards and use them accordingly.
Class I

This trail class includes ADA-accessible, equestrian, mountain
biking, interpretive, and hiking trails. Consistent with the
Department of Justice’s revised ADA regulations regarding
trails,”® throughout the trail development process, the LACO-
DPR staff will consider which types of motorized vehicles
can feasibiy use each type of trail to provide access to the

% U.S. Department of Justice. Americans with Disabilities Act.

“Revised ADA Regulations: Implemenring Title IT and Title I11.” Available
at: http:/ fwww.ada.gov/regs2010/ADAregs2010.htm

mobility disabled. Class I trails may include gravel, turnpikes,
puncheon, or other drainage structures in areas of trail
trenching, trampiing, muitipie trails, or saturated trail beds
for resource protection and visitor safety. The trail tread varies
from 30 inches to 48 inches depending on site conditions. Due
to the high use of this class of trail, numerous bridges, drainage
structures, and retaining structures may be utilized. This trail
class would include Urban Pedestrian Path, Recreational

Pathway, Natural Trail 1, and Natural Trail 2.

Class IT

This trail class includes hiking trails providing access into
regions away from deveioped visitor use facilities. Native
material is used for trail tread. The trail tread will be 18 w 24
inches. Seme structures and bridges may be necessary for this

trail class. This trail class would include Recreational Pathway,
Natural Trail 1, and Natural Trail 2.
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Class FTT

The trail class includes lightly vsed hiking rrails. The rrail tread
ranges between 17 to 18 inches and uiilizes native marerials
for the wail tread. These trails have litde w0 no dminag:? or
crossing structures. This trail class would include Natural Trail

1, Natural Trail 2, and Natural Trail 3,
Class IV

This trail class includes special use and access trails. The trail
tread is minimal In size bur wide enough w providc safe
footing. The tall class should aveid use of any structure or
drainage control. This trail class would include Natural Trail 3.

2.4.3 Alignment Layour

The grail c;oncﬁpmalimtion process must include the initial
aﬁgﬂmcm La,yom, which is dcsigncd based on control points,
mpogmphy, and desired trall cxperience. {General dfsign
specificatons, Including visibility, steepness of trail alignment,
adequate passing space, and turnouts in steep terrain, should
be taken into consideration in dfvc!(;ping a conc&?ptual trail
aﬁg{unf:m in relation w providing a sale recreational experience.

2.4.3.1 Control Points

When aligning a trail, It is essential o develop a set of control
points for a trail aiignmfnt. Positive and negative features
should be used as control points to provids a richer trail
experience, as well as protection for the surrounding open space
and sensitive arcas (Figure 2.4.3.1-1, Fxample Control Points).
Posltive features are those for which a trail should be designed
to reach, such as a waterfall, historic site, scenic viewpolnt, or
a connection with ancther trail Negative fearures are those
that a trail should avoeld, such as a erivical habitar or havardous
terrain.” The most crucial positive control polnts are the
starting and :mding POLNTS for a trail. Consideraton must
he given o how users will access the trail. Oftentimes, p;irks
and other recreation facilities with amenldes such as parking,
comfort stations, and other site amenities, serve as excellent
trailheads. Control points should direct the path of a trall and
ensure that trails avold areas that will pose a hazard 10 users
or will cause cxcessive damage to natural resources. In many
instances, a blue-line stream and or wedand would be classified
as a negative control point. However, In some instances the goai
of the trail is to provids access to water bodies where the Basin
Plan adopted by the Reglonal Water Quality Board identifies
the water body as belng suitable for body contact recreation
or the water bod}f providaﬁs an important visual or aesthetic

¥ inrernational Mountain Bicydling Assaciation. 2004, Frad

Solurions. Boulder, CO: lnternational Mouorain Bicydling Associaton.

experience. In some instances, urban and suburban areas might
be considered 2 positive control point. Moreover, facilides,
and residential and commercial land uses may also quaﬁf‘y
as positive control polnws. In general, rrail alignments should
be developed w0 avoid utban and suburban arcas and provide
the user with an open space experience. Choose an alignment
that provid‘cs good opportunities for future rca}ignm'cﬁi of
the trail should that become necessary. Look for conveniently
spaccd far areas where climbing wrns and switchbacks can
be casily built, Einaﬂy, create zdignmfﬂis that traverse slopes
in a curvilinear fashion, and stagger switchbacks for a more
attractive and durable trail, Swiwchbacks should be minimized
to the maximum extent practicable through the inidal design
hj,fout and utilized where rfquirfd to gain elevation within a
reasonable grade. Good inltal design of a trail alignment Is the
best management tool available.

Positive Control Points:
Existing trailheads
Local parks

Reglonal parks

& & & &

Federal and stare parks and public
lands

Natural and open space areas
Narural habitats

Unique geological or natural features
Existing trails

Paleontological, archaeological, or
historic sites

e Scenlc vistas

Negative Control Points:

Blue-line streams

Wetlands

Habitat for sensitive specics
Privaie landholdings

Urban arcas

Street crossings

& ® & & & & @#

Ofﬁhighw&y vehicle recreation arcas
2.4.3.2 Topography

The conceptual alignment should strive 10 reduce excessive
trail grades by following the natural contours of the land,
thus reducing the need for and use of switchbacks. This can
be accomplished by having the concepiual trail follow contour
lines on a USGS topographic map or LAR-IAC imagery to
the maximum extent praciicable. When laying out a trail that
must gain elevation, it is prﬁferabic to increase the Eength of the
trail segment to progress across contour lines to ensure that the
trail greide is not excessive. As the trail grade increases, eroslon
on the trail will become a constraint on trail development and

maintenance.

Section 2 | Trau Planning

2-11



LEGEND

7\ Conceptual Trail Alignment
“— Prexisting Dirt Roads
“"_~ Prexisting Trails

‘ Positive Control Points

NegativeControlPoints

)/ Unique Rock )
Outcropping /43

7
7
7

Example Control Points
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2.4.3.3 Trail Experience

Many users, especially those from urban areas, expect a
trail to provide more than a deared path from one place to
another. They are looking for an experience that may include
the natural environment, beautiful landscape features and
panoramic views, photographic opportunities, a placc to have
a picnic, a Challenging physical experience, or simple serenity.
Users may also wish to avoid dangerous cliffs, visual blight,
or poisonous plants. To provide a good trail experience while
protecting surrounding natural features, plants, and animals,
land managers can identify sensitive areas where users would
have negative impacts or where building a trail may contribute
to washouts or mudslides.

In situations where a LACO-DPR soft, unpaved trail will
parallel a flood control channel paved trail, ac this time, the

LACO-DPR does not have standards specific to trails along

river channels.

Trail design, layout, and construction should strive for creating
a stimulating and emotive experience at every turn. In order to
provide the optimal recreational benefits for trail users, consider
the following design strategics during trail design and utilize
these strategies to create and blend the types of experiences for
a trail user as described in Natural Surface Trails by Design?®

Natural Shapes. Natural shapes refers to designing a trail o
incorporate natural forms and may be defined by words such as
“rough,” “rustic,” and “wild.” Trails should follow the contours
of the landform and general topography in a way that blends
with the landscape. Straight lines, constant-radius curves, and

predictable curvilinear lines should very rarely be used in trail

design (Figure 2.4.3.3-1, Natural Shapes).

el ﬂ 3 » A% N
Figure 2.4.3.3-1
Natural Shapes

28 Parker, Troy Scott. 2004. Natural Suzfuce Trails by Design.
Boulder, CO: Natureshape LLC.

Anchors. Anchors are visual markers thar attract a trail user’s
attention and compel the trail user to move toward the anchor,
be it an interesting rock, tree, or an exposed bluff. An anchor
is similar to a control point for a trail in thac it influences the
path of the wail. Anchors should be located at the end of all
trail switchbacks to provide an incentive to stay on the trail
and reward the user with a point of interest. Anchors should

be used intermittently throughout the trail to enhance the
variety of experiences that the trail has to offer (Figure 2.4.3.3-
2, Anchors).

Figute 2.4.3.3-2
Anchors

Edges. Edges are a type of anchor because they capture a trail
user’s interest. Edges occur at the intersection of two different
features, for example, a river’s edge, a cliff’s edge, or the edge
at a stand of trees. Edges are generally intriguing places to be,
and trails should explore edgeways by following, crossing,
crisscrossing, and interacting with them in a variety of ways

(Figure 2.4.3.3-3, Edges).

Figure 2.4.3.3-3
Edges

Gateways. Gateways occur when there are strong anchors
on both sides of the trail. Gateways create a psychological
threshold for the trail user and should be used to enhance the
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drama of major shifts in scenery or to introduce an interesting
view. Gateways are used in a more standard way at the start
of a trail as a psychological introduction to the natural world

experience (Figure 2.4.3.3-4, Gateways).

Vistas. A visually exciting composition can occur when a
trail sets up an interesting combination of foreground and

" Figure 2.4.3.3-4
Gateways

background views. Trails should introduce scenic views with
a sense of layering and give views a sense of depth (Figure

2.4.3.3-5, Vistas).

Playfulness. Playfulness with tail  planning  means

Figure 2.4.3.3-6
Playfulness

utilizes natural shapes, visual anchors, natural edges, gateways,
and aesthetcally pleasing combinations of views at different
depths. Harmony is accomplished in trail design when the trail
feels like it belongs to and was created by the natural landscape
(Figure 2.4.3.3-7, Harmony).

2.4.4 FEasements

Figure 2.4.3.3-5
Vistas

incorporating interesting features just for the sake of having
trail users interact with them. This may be providing access to
a group of rock outcroppings for opportunities to scramble up
a boulder for sheer fun or to reach a higher vista point, or to
access a waterfall to take a refreshing splash in the pool (Figure

2.4.3.3-6, Playfulness).

Figure 2.4.3.3-7

Harmony. Harmony results from a properly designed trail that Harmony
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Conservation or trail casements are a commonly used
strategy o help trail projects on private lands move forward.
A conscrvation easement Is a legal agreement berween a
landowner and an :?Eigibk: organization, suchasa pubfi{. agency
or nonpmﬁt organization, which restrices future activides or
uses on the land, such as dcvciopinf:ni. Ifa private landowmner
creates an casemcnt for trail use, the casement can be donated
or granted directly to the County. Trall easements can also be
overlain on fire road and flood conrol easements. However,
not all gran‘ffﬁd trail casements have existi ng trails or pathwa}»’s
and, consequently, a traill must be construcied on those
easements, The trail easement width and the trail tread widih
is site dictated. The trail easernent width is Eargm‘ than the trail
tread constructed to provide a bufler for the private landowner
and rrail vusers.

25 STEP 3: FEASIBILITY ANALYSIS

The final step in the wail planning process is the asscssment
of ff:asibiliry. A f:zasibility aﬁalysis assesses  the proposad
trail a]ignm&m with rega rd to engineering, environ mmental,
cconomic, and social opportunities and constrainis. The
County of Los Angeles has an existing policy of accommodating
multi-use trails wherever feasible, spfcjﬁcaﬂy hi?dng, mountain
biking, and equestrian. The feasibility analysis outlined in this
section 1s a sampif appmaah that can be modified by adding
or removing particular parameters o make it appﬁcabiﬁ o a
specific trail project. However, the generalapproach of analyzing
engineering, environmental, economic, and social factors is
recommended. The level of detall provided is not applicable o
all situations and can be reduced or expanded where needed.

2.5.1 Engineering Factors

Enginccring opportunities and  constraints  should  be

aﬁaiynﬁ b}? consideri ng the various phaﬁm of the permitting,
environmenial review, df:sigﬁ, and ’fc&sibﬂiry PIrocesses that

must ooour }JE‘{'OI’S éiﬁd during tfé{ﬂ construction. Some of

these considerations include excavation, ga'ading. d rainage, and
erosion control for trail construction. A “feasible” alignment
would not require substantial engineering speciﬁcations or
review. A “feasible, but constrained” aiignmf:ﬁ? would require
increased excavation, gra{‘}ing, installation of a ?;ridgc, draina,g?,
and erosion control, leading to design modifications to trail
specifications. An “infeasible” alipnment is one that physically
could not be constructed using standard dcsign. Enginccring
constraints are based on geology and soils parameters for the
pi'oposcd project site.

258,11 Geology and Soils

Geoiogy and soils address issues such as soil erosion, landslides,
and carthquakes. The County of Los Angeles has an existing
po?icy of accommodating multi-use trails wherever feasible,
spcciﬁcaﬂy hiking, mountain bikiﬁg, and equestrian. This
ana}}fsis sets forth a process for assessing the ff:asibi?ity of
accoim nmdating multi-use trails on a ca.sc-by—caﬁa‘, basis.
Further, for this analysis, a geological ranking system should
be dcvﬂopfd to evaluate the gf:o}ogif.ai conditions of cach trail
segment. The ranki ng systern should utilize collected gcoiogic
information, induding gf:oiogic formations, streams and
di'ainag(: crossings, aarrhqaakr—im‘h}ced landslide arcas, and
the surface gradifnts (siopc). Record the gﬁologia‘, formarions,
the mrthquakf—iﬂduced fandslide areas, slope steibﬂiiy, and
d rainage crossings within each segment 1o de’v’:ﬂop a ranki ng
waatrix that assigns ﬁ?a,sibi?izy scores for all evaluated wall
segments. For cach rail, the values should be summed and
averaged to develop a ranking for cach potential segment. Each
score should be weighted by the importance attached 1o cach
category. The geology-based rankings should be more sensitive
tw ground sutface slope and carthquake-induced landslide
pmfntial than géologiﬂ unit characteristics and stream crossing.

2.5.2 Environmental Factors

Evaluate environmental opportunities and constraints for
pa'opascd trails based on site anai}fsis and input rcgarding
the following five factors: (1) aesthetics, (2) biological and
hydrological resources, (3) cultural resources, (4) hazards and
hazardous materials, and (5) land use and land ownership. The
evaluation should consider the dcgrcc to which environmental
documentation and permitting would be required o constract
a spf:ciﬁf:d trail alig)nmf:nt. Pmposrd trail aiign ments are
cxpected to be “feasible” If pe powntial for significant
eavironmental impacts would occur. Proposed trail alignments
are expecied 1o be “feasible, but constralned” i the porential
for signiﬁcaﬂ{ environmental impacts exists, but could be
mitig&i‘ﬁd to below the level of signiﬁcance. Trail aligmnents
arc deemed “infeasible” if the potendal for significant
cnvironmental im pacts is identified or it other factors would
hinder the placement of the tall.

2521 Aesthetics

A site reconnaissance is a critical initial step in assessing the
p()‘ﬁfntia} for scenic vistas or other visual amenities thar shall
be taken inte consideration in the trail planning PrOCess,
A najy?r acsthetic factors 1’;}7 pcrﬁwming avisibi]ir}»’ anaij‘gﬁis ina
three-dimensional mode?ing program to determine if the trail
waold be visible by the surrounding area residences and other
landowners iiving adjacsnt to pro posrﬁd trails. Van‘fags points
may be pi&csd at important visual poines of interest, known
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scenic vistas, or individual residences. The results should be
presented as a percentage of the trail that would be visible from
the vantage points. In addition, cross-sections depicting the
distance and the elevation of the trails from adjacent residences
should be produced to provide a representation of the visibility
of the trails by incorporating the landscape and vegetation
(Figure 2.5.2.1-1, Landscape Sections).

systems, California Natural Diversity Database, and request
for information to the U.S. Fish and Wildlife Service and
the California Department of Fish and Game. When a study
includes or is adjacent to a property managed as open space,
outreach to the federal, state, local, or private entity managing
the property regarding the known or potential presence of
biological resources shall be undertaken. If biological resources

Residence

Elev: 497
Trail
Elev: 457

Residence
Elev: 500

/- Street

Trail -—‘\
Elev: 466

Residence
Elev: 494

0

Residence
Elev: 497

2.5.2.2 Biological Resources and Hydrology

In addition to the intended use, trails are often used by
terrestrial wildlife. The analysis of biological resources includes
the consideration of the potential presence of sensitive species,
habitats, and communities, particularly riparian and wetland
resources, migratory corridors, and proximity to conservation
areas. At a minimum, the evaluation of biological resources
shall include a review of available records including 7.5-minute
series topographic quadrangles for the study area, National
Wetland Inventory Maps, Wieslander Vegetation Maps
(where available), the California Wildlife Habitat Relationship

Figure 2.5.2.1-1
Landscape Sections

could potentially be affected by trail development, it is likely
that a field investigation will be warranted to characterize the
baseline resources. The consideration of biological resources
should also include coordination with the County naturalist,
the California Department of Fish and Game, and the U.S.
Fish and Wildlife Service to understand the scope of special
status species that may be affected by trail construction. Where
trails cross lands managed by federal, state, or local agencies
or other private entities involved in open space conservation,
contact should be made to obtain all available information
related to biological resources. All available information should
be reviewed to avoid and minimize, to the maximum extent

2-16
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practicable, impacts to federally and State-listed species, State
species of special concern, and California Native Plant Society
(CNPS) List 1 Plants; species afforded special protection by
the State Fish and Game Code; the Bald and Golden Eagle
Protection Act; the Migratory Bird Treaty Act streams,
wetlands and other waters of the United States, and hydrology;
seasonal migratory corridors; and wildlife movement corridors.

Conduct the evaluation of biological resources by determining
the plant communities through which the trails would pass,
and the listed and sensitive species with the potential to occur
within those plant communities and elevations, including any
observed during biological field surveys (Figure 2.5.2.2-1,
Plant Communities Map). The survey personnel should have
experience in conducting biological field surveys, as well as
be knowledgeable about the identification and ecology of all
species surveyed. In addition, ensure that all survey personnel
are familiar with both federal and state statutes related to listed
and sensitive wildlife species, and have experience analyzing
the impacts of development on listed and sensitive wildlife
species. There are 164 federally and state-listed species that
have a potential to occur within the County as of the date of
this publication (Appendix D, Federally and State-Listed Species
with Potential to Occur within the County of Los Angeles). The
listed and sensitive species should be ranked on a basis of “most
likely,” “likely,” and “least likely” to occur in the trails area.
Only those species deemed “most likely” and “likely” to occur

700

1 inch equals 1,400 feet

should be included in the final numbers of species potentially
occurring along a given trail alignment. If there are biological
corridors located on proposed trail sites, the LACO-DPR will

cooperate with developers to work around these corridors.

Determine the number of blue-line stream crossings by
conducting a preliminary analysis. Tabulate the number
of crossings to formulate any associated constraints from
additional permitting for trails intersecting riparian habitat
and blue-line streams.

2.5.2.3 Cultural Resources

Conduct a literature review for previously recorded
archaeological and historic resources within the boundaries
of the proposed trail area. The search should include a review
of all known relevant cultural resource survey and excavation
reports to determine potential impacts to archaeological and
historic resources in the proposed trail area, also known as
the area of potential effects (APE). As part of the literature
review, search the 2005 editions of the California Historical
Resources Inventory (HRI), the National Register of Historic
Places (NRHP), the listing of California Historic Landmarks
(CHL), and the California Points of Historical Interest (CPHI)
to determine the presence of historic resources potentially
impacted as a result of the proposed trails. Record the results as
the number of historic and archacological sites occurring within

LEGEND

Existing and Potential Trail Segments and Access Segments}:*
Existing Trail Segment

#\» Existing Access Segment

Vegetation Type
Big Cone Spruce - Canyon Oak Forest
Chamise Chaparral
Coast Live Oak Woodland
Riversidean Coastal Sage Scrub
Non-native/Developed Grassland
Southern Sycamore - Alder Riparian Woodland

Plant Communities Map
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a 25400t buffer of cach proposed waill. In arcas determined
to have a high sensitivity for arath:zological or pa].czomological
resources, surveys along the traill path may be benehicial w
ensture that sensitive resources are avolded.

2.5.24 Havards and Hazardows Materials

Relevant sources of informarion considered in the evaluation
of hazards and hazardous materials should incude a review
of historical aerial photographs; historical topographic IIEAPS;
and a compilation of federal, state, and local government
records consistent with the American Socif:i_\,«' of Tﬁsdng and
Materials (ASTM) Swndard E 1527-05, Standard Practice
Jor Environmental Site Assessments: Phase | FEnvironmental Sire
Assessment Process and  the US, Eovironmental Protection
Agency proposed due diligence standard  regarding all
appropriate inquiry” Conduct a Phase I Eovironmental Site
Assessment along with site surveys for the proposed project
area. The locations of all possibic sites should be entered into
a geographic informartion system (GIS) database o determine
if any potential hazards or hazardous marerials occurred along
the proposed trail arcas. Hazards and hazardous marerials
constraints are determined o existif the praposed trail segment
Is adjacent o listed hazardous sites.

2.5.2.5 Land Use and Land Ownership

Land use and land ownership address the existing land use plan
and conservation p?ans preduccd by the APENCY Wi th i wrisdiction
over the project and the exlsting owners of the lands in the stud},«’
area. Land use considerations for the [easibility analysis should
be determined through the review of the County General

Plan and Community Plan Map I applicable. A review of

these documents will assist in identifying land use reguladions
critical to the viability of the proposed project. In addidon,
zoning fimmitations and boundaries should be determined
using the applicable County of Los Angeles or applicable
jurisdictions zoning map. I the consulied documents reveal
land use restrictions incompatible with rrail USage, the project
proponent may have to pursue cither a change in land use
dt?signa‘fion and zoning or revision of the trail route.

Land owncrship information and pz{rcc} information can
be obtained from the County of Los Angeles Office of the
Assessor {Assessor). In considering the development of 4 trail
adjacent to developed properties, there should be at least two

considerations:

1. Eflects of the proposed trall on residents
inc.iuding acsthetics, dust, noise, and security;
and

E\)

Effects of the adjacent fand use on the quality
of the recreational experience for the trail user
in relation to aesthetics, air quaﬁi‘}z noise, and
security.

A GIS database with property ownership data from the
Assessor and LAR-TAC aerlal Imagery Is useful to determine
po‘r?nriaj impacts to adjacent land uses, such as a‘.aia‘.uﬁaﬂng the
distance [rom the proposed trail w the closest residence within
the proposed project area.

When considering trails near developed lands, every ellort
should be made w0 piac.e trails In open space, fuel modification
zones, or green belts. In more urban environments, where
open space is not available, efforts should be made o provide a
secure and &esd’;cticaﬂy pimsing trail zdignrnem:.

2.5.3  Economic Factors

A naijm“ the economic and fiscal opporrunities and constraints
according o the costs of trail constraction, which may include
rough construction costs and estimates of expected costs for
completing the trail. Bascline costs should be developed on a
project-by-project basis. Typically, the average cost lor rough
grading is used as the bascline, which excludes costs such as
daésign, i:u'idgcs, Waj,f—ﬁ nding signs, permirtting, and mitigationf
restoration. Proposed trails can be deemed “feasible” if the cost
per linear foot is not 20 percent greater than the baseline cost.
Proposed trails can be deemed “feasible, but constrained” if the
cost per linear foot is between 20 and 50 percent greater than
the baseline cost, Proposed trails can be deemed “infeasible” if
the cost per linear foot is 30 percent greater than the baseline

COst.

Rough construction cost estimates should be based on previous
development of trails in the surrounding area for developers
and public agencies. More exact estimates should be based on
the dcsign for the trails that are bf:iﬁg pmposed.

2.5.3.1 Construction Cost Considerations

There is a variety of factors thar should be taken intw
consideration when estimating the cost of a tall project. The
cost of buiﬁding, rerouting, or rmaintaining a trail includes
numerous associated costs from labor to materials {Table
2.5.3.1-1, Construction Cost Considerations), The California
State Parks trail labor and materials construction worksheet
is included with addidonal trall costs In Appendix E, Truif
Comstruction Costs, The cost of constructing a trail depends
on the type of trail, the terrain traversed by the trail, whether
the trail crosses streams or roads, and the cost of mobilization
w0 begin trall constructon. Alter constructdon, a trail may
requlre restoration of the vegetation disturhed during rail
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TABLE 2.5.3.1-1
CONSTRUCTION COST CONSIDERATIONS

Construction

Trail construction (depends on site conditions)

Stream crossing

At-grade road crossing (includes signs and striping)

Mobilization

Restoration

Restoration

Maintenance

Annual maintenance

Way-finding Signs

Highway informational sign

Highway warning sign

Permitted use sign

Etiquette sign

“Crossing private lands” sign

Boundary sign/map

Temporary connector sign

Entrance sign

Trailhead information sign and kiosk

Reassurance marker

Direction change/juncture indicator

Interpretive sign

Wayside exhibit

Destination sign

Monument sign

Adopter sign

Landscaping

Landscaping

Temporary irrigation

Permanent irrigation

Parking Lot

Parking lot construction (pervious concrete)

Guardrail

Support Structure

Kiosk

Restroom with sewage lines

Composting restroom

Additional Trail Amenity

Drinking fountain

Equestrian fencing (staging areas, efc.)

Horse tie-up

Horse drinker

Trash receptacle

Vault toilet/regular-style toilet

Ramada

Bench

Solar-powered flashing beacon
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construction. Yearly maintenance Is required to keep a wall
safe and funcrional. Signs may include highway, 1'@{;;{&1&{0;'};
and informational signs. Some trailheads may require the
constructon of a parking lot to accommodare trail users.
Additdonal costs include f@naing‘, ?aﬂdsaaping‘, TEmMporary and
permanent irrigation, trash r@ccpmdes, benches, driﬁking

fountains, and solar-powered flashing beacons [or traflic safety,
2.5.4  Social Factors

Analyze the social feasibility of the trail based on the recreational
needs of the arca and the ability to meet the current and future
recreational goals for the surrounding communites. Proposed
trails would be deemed “feasible” if they meet recreational
needs for which suppiy is insuthcient o meet current and
future needs. Proposed trails would be deemed “feasible, bur
constrained” if they provide for the recreational needs of many
individuals but may net prove accessible for all user groups,
Proposed trails would be deemed “Infeasible” when they do not
meet the recreational needs of the community.

2.5.4.8 Recreational Need

Recreational needs for a trail project arc based on numbers
derived [rom the demand anai_ysis and the anaiysis of existing
trails in the arca. The SAMP provides Information on the
recreational needs for the County and should be utilized 1o
identify the needs in an area.”” Therelore, the recreational need
for cach particular trail segment can be evaluated based on the
ditference between the current and expected demand for trails
and the abiﬂty of a proposed trail segment to meet the needs
for trails,

2.6 IDENTIFY AND ENGAGE
WITH STAKEHOLDERS
2.6.1  Seep 1

ldf:milcy and engage poz:’,mi@ﬂ stakeholders c‘ariy inthe pl&nning
process, They should be informed of the project purpose and
need and related goal statements. They should also be asked
o pmvidc their input on potfntia} objf:ctivcs to be considered
by the County. Potentlal stakeholders include federal, state,
county, and city representatives who manage resources in or
ad}"aa‘.ant to the pmposcd trail location; privatc landowniers; as
well as other interested parties that manage lands or represent
recreational users In or adjacent o the proposed trail location.
The trail planning and design process includes soliciting input

» County of Los Angeles Department of Parks and Recreation.
April 2004, Strazegic Aser Managenenr Plan (SAMP) for 2020. Prepared
by: County of Los Angeles Chief Administrative Office and County of Los
Angeles Department of Parks and Recreation, with technical assistance by
Sapphos Environmental, Inc.

from other dﬁpa,rtm@nts o ensure consistency. Please consulit
with noﬁwgovemmtzmal organizations ¥hrou.g£mm cach trail
pl;mning process as thr;—:y are updazcd o a regul;u* hasis,

Fedeval Gavermment
® National Park Service: hupi/fwww.nps.gov/
= Manages  the  Santa Monica
Mountains National Recreation Area
® U.S, Army Corps of Engineers: htip://www,

usace.army.mil/

= chuizuor_y and permiiting z:.uthoriiy
for navigable waterways, wetlands,
and other waters of the United States
that may include blue-line streams
depending on topographic maps

® LS. Deparument of Agriculture Forest
Service {Forest Service): hrp/iwwwts fod. s/
® Manages the 650,000 acres of
Angcles National Forest within the
Counry
® S, Fish and Wildlife Service: hrip/iwww,
fws.govl
= chuizuor_y and permitting
authorit}’ for spccial status species
and  assoclated df:signaﬁéd critical
habitat atforded protection pursuant
o applicable federal regulatons,
particularly the Endangered Species
Act, the Migratory Bird Treaty Act,
and the Bald and Golden Eagle
Protection Act
State of California
® California Coastal Commission: htip//www.

coastal.ca.gov/

= Plans and regulates the wse of
fand and water in the coastal zone,
typimﬂy within 5 miles of the coast

® California Department of Fish and Game:
hop/fwww.dlg.ca.gov/

= Regulatory authority for  special

status, narional COmmunity

conservation planning areas,
and state waters with appiicﬁbie
state rfguiatisns, partimﬂariy the
Endangered Species Act and  the
State Fish and Game Code {Sections

1600 and 2081)
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California  Diepartment  of  Parks  and

Recreation: hip://www. parks.ca.gov/

Ll Manages California State  Parks,
including the development of trail
networks

Rivers and Mountains Conservancy: hepi//

WWW.IInC. ca.gov/

L] Works to  pieserve  open space
and habitat o provide for low-
impact recreational and edocational
uses, wildlife habitar  restoration
and  protection, and  watershed
improvements along the San Gabriel
and Lower Los Angeles Rivers

Santa Monica Mounwins  Conservancy:

heep//smme.cagov/

® Secks to establish an inta’:z"liﬂking
system of wrban, rural, and river
parks; open space; trails; and wildlife
habirats that are e:asily accessible 1o

the genemi pubiic

Other Intevested Parties Active in the County of Los Angeles

The American Hiking Organizadon: hup:i/

www. americanhikin 2.0 rgf

= A national organization that provides
a comprehensive natdonwide trails
finder

Equestrian Trails Inc., Sylmar, CA: hup://

www.etinatonal.com/

Altadena Crest Traill Restoration Working

Group (ACTRWG)

California Riding and Hiking Trails Advisory

Committee

Concerned Off-Road Bicyclists Association

{CORBA)

internarional Mountain BicydingAssociaYioa

{IMBA)

Trail Groups (Equestian, Hiking, and

Mountain Biking)

Marshall  Canyon, Mounted  Assistance

Unit, County of Los Angeless hup://

marshallcanyonmau.com/

Mountains Restoration Trust hup://www,

mountainstrust.org/

= Works to preserve, protect, and

enhance the natural resources ol

the Santa Monica Mountalns in the

Mountains Recreation and Conservation

Autherity

Bonelli Park, Mounted Assistance Unig,

County of Los Angeles

Whirtier Narrows, Mounted Assistance Ui,

County of Los Angeles

Los Angeles County Sherifl’s Deparument,

Volunteer Mounted Unit

Los Angeles County Sheriff’s Deparument,

Park Bureau, Patrol Unit

The California Coastal Trail: htep/fwww.

californiacoastalirail.org/

= An  organizatdon that  provides
information concerning the trail and
its individual SEZIMEnts

The Land Trust Alliance: hup:/fwww lra.org/

= A wational, nooprofic organizaton
composed  of  several  hundred
nonprofit land  trusts  that  assist
interested  landowners  in ﬁnding
ways 1o protect their land

The Santa Monica Tralls Councile herp/

www.smmic.org/

s A velunteer, noﬂproﬁt organization
dedicated cstabiishing and
maintaining the pubiic trail system
throughout  the  Santa  Monica

Mountains
The Trust for Public Land: hetp//wwwpl.
org/
s A natonal, nonprofit, land

conscrvation organization that
conserves land for parks, community
gardens, historic sites, rural lands,
and other natural places
The Rim of the Valley Trail
The Puente Hills Landfill Native Habirar
Preservation Authority (Habitar Authorin)
Private Property Owners
= Private property owners who are
interested in d:?vc]oping land
Adjacent Private Property Owners
Community Representatives
Adjacent Counties and Citles to the County
of Los Angeles (Specilically the Parks
and Recreation Departments of the four
surrounding Counties: Kern, Orange, San
Bernardine, and Venura)

County of Los Angcles 2.6.2  Step
The Watershed Conservation Authority
Los Cerritos Wetlands Authority Coordinate the results of the supply and demand analysis with

stakeholders. This provides an opportunity w identify facrors
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that are Unige 1o the project sitwe that may influence the supply
and demand analysis [e.g., large private camps that use public
trails as part of their programming, clubs (hiking clubs, cvcling
clubs, or equestrian units), schools and after-school programs

Ej“i&t i ?3&?18 3(‘0 F Ol}?doi}f Cdl}ﬂ&ti@ﬂ PE"O%}?&}W&, i:‘ti.l.)]u
2.6.3 Step 3

The documentatdon of existing and proposed (rails and
recreational resources in the service area should include
outreach to federal, state, county, and city representatives, as
well as other Interested parties that manage lands or represent
recreational users in or adjacent o the service area.

2.6.4 Step4

The conceprual wail alignment should be presented o federal,
state, county, and city representatives, as well as other interested
pariies that manage lands or represent recreational users in
or adjacam to the service arca prior o initiaring the derailed

design process.
2.6.5 Step 5

The results of the feasibility analysis should be presented 1o
federal, state, county, and city representatives, as well as other
interested parties that manage lands or represent recreational
users in or adjacent to the service area prior w ﬁnaiizing the
aﬁgn ment and initiart ng, the construction process.
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SECTION 3.0

ENVIRONMENTAL COMPLIANCE FOR TI

ILS

Environmental compliance Is important In the all planning
process. The County of Los Angeles (County) in its role as a
lead agency under the California Bavironmental Quality Act
(CEQA) must consider the least environmentally damaging
alternadve that Is feasible and capable of meetng most of
the basic objectives of the project. Where a trail triggers the
National Hnvironmental Policy Act (NEPA) through the
need for incidental wake permits, Section 404 permits, or the
use of federal land, similar requirernents for ffxploring trail
aﬁgn ments that avoid or minimize im pacts may be z’cquiz'fd.
Therefore, this section of the Tralls Manual describes the basic
federal and State environmenwal compliance processes and
pi'oviﬂas recommendations for integrating the trail planning
and cnvironmental compllance processes. The County of
Los Angeles Board of Supervisors (BOS) is the lead agency
under CEQA and has the principal responsibility for carrying
out or approving rrail projects in the Coum}a These spcciﬁc
trail projects are exchusive of others located on lands owned
by the federal government or the State of California. As the
lead agency, the County must make a determination regarding
the appropriate level of environmental documentation to be
prcpaa*cd in accordance with criteria contained in the Guidelines
Jor the Iniplementation of the California Environmental Quality
Aer (State CEHQA Guidelines, Tide 14 CCR, Chaprter 3,
Sections 15000-15387). In addition, County trail projects
may also require environmental analysls pursuant 1o NEPA
(42 USC 4321; 40 CFR 1500.1) where projects involve the
usc of federal funds or lands, require a federal permit or other
authoerization, or if the trail projects are carried out or partially
carried out by the federal agency.

Asdescribed in Section 15002(k) of the State CEQA Guidelines.
a lead agency undertakes a three-step approach in determining
the type of analysis required for a project subject o CEQAS
The County has developed a ser of CEQA Environmental
Impact Report (EIR) Guidelines that should be consulted in
preparation for and during the environmental review process
if an EIR is warranted, During the course of trail planning
and development, additional regulatory agencies that have
furisdiction over partimﬂar resources that intersect with trail
development, such as streambeds, will need 0 be consulted
and is typically integrared with the CHQA process.

i

Stare of California. Cafifornia Code of Regulations. Title

14, Chapter 3, “Guidelines for Implementarion of the California
Environmental Quality Act.” Article 1, Section 15002 (k): *General
Concepts.” Sacramento, CA. Available at: bttpi//ceres.cagovitopiclenv_
law/ceqa/guidelines/artl huml

The rrails planning process identified in Section 2 is intended
tw provide for the integration of project planning and
environmental anaiyses {or all Count},«’ erail projects consistent

with the goals and policies of NEPA and CEQA.

The provisions of NEPA apply to an action that is to be carried
ol by a federal agency; requires a federal permit, entitlement,
or authorization; requires federal ﬁmding; or will occur on
federal land. There are lour purposes stated In the NEPA

statute;

(1) Dreclare a national policy 1o encounrage
“productive and enjoyable harmony between
humans and their environment”

(1) Promotce efforts that will prevent or eliminate
damage to the environment and biosphere
and stirmulae human health and welfare

(3) Earich the understanding of the ccological
systemns and natural resources Important to
the nation

(4) Establish a Council on  Envircnmental
Quality (CEQ)

The provisions of CEQA apply w all projects that require a
discretionary decision by the Board of Supervisors, the use of
County funds, or the use of County property, including those
that provide benefit for the pubﬁc, such as trail projects. There
are four basic purposes at the heart of CEQA, described in
Section 13007 of the Stare CEQA Guidelines:

(1) Inform governmental decision-makers and
the pub}i‘c about the potﬁ:mi&?, signiﬁcam
environmental effeces of proposed activities.

(03 Ide ntiacy the ws Vs that environmental damage
can be avolded or significantly reduced.

(3) Prevent significant, avoidable damage w0 the

envirenment b}f requiring c.hangcs in projects
through the use of alternatives or mitigation
measures when the SOVEITITE ntal agency

{inds the chaﬂgcs to be leasible,

Section 3 | Hnvironmental Compliance
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Disclose to the public the reasons why a
covernmental agency approved the project
in the rmanner the agency chose if sigﬁiﬁczmz
environmental effeces are involved.?

3.1 DEFINE PROJECT GOALS AND ORJECTIVES
The definition of the trail project goals and objectives
developed during the planning process will alse be nsed o
meet the requirements of Section 15124 of the State CEQA
Guidelines, which require the lead agency to define a statement
of objcclives soughi b_\,«' the proposed projcct."’ This is a critical
step in the environmental compﬂanc.c process for an EIR, in
that those projects in’»foiving signiﬁcam impacts need oni}f
consider alternatives thar are capabiﬁ of avoiding or lessening
significant impacts, and that arc capable of meeting most of the
basic objectives of the project.

3.2 THREE.-STEDP NEPA PROCESS

This section describes the three-step process foor dea‘ermining
the appropriate environmental document to be prepared for
an action under NEPA. NEPA applies when a proposed wrail
project involves the use of federal funds or lands, requires a
federal permit or other authorization, or if the trail project
is carried out or partiaﬂy carried out b}»’ the federal agency.
Examples include when the proposed trails are located on
lands owned by the United States Forest Service (USFES), the
Burcau of Land Management (BLM), or when the California
Deparunent of Transportation {Calrans) s actng on behall of
the Federal Highway Adminisiration (FHWA), Each lederal
agency has its own guidciinas forim picmcnring the pi'oa‘.adm‘aﬁ
provisions of NEPA. The lederal agency serves as the lead
agency ln determining through the three-step process if NEPA
applics to the proposed wail project (Figure 3.2-1, Determining

NEPA Compliance for o Proposed Action).

‘The first step in the NEPA process Is w determine whether or
not the proposed action is subject to NEPA. NEPA applies o
a proposed actlon if It Is subject o any one (or more) of the
followi ng situations:?

-
2

Srare of California. Cafifornia Code of Regudazions. Title

{4, Chapter 3, “Guidelines for Implementation of the California
Environmental Quality Acr,” Article 1, Section 15002 (k): “General
Concepts.” Sacramento, CA. Available ar: hript//ceres.ca.govitopiclenvy_
law/ceqalguidelines/artl.heml

? Srare of California. Cafifornia Code of Regudazions. Title

{4, Chapter 3, “Guidelines for Implementation of the California
Environmental Quality Act,” Article 9, Section 15124: “Project
Description.” Sacramento, CA. Available ar: hrpif/eeres.cagovitopic/
env_law/ceqa/guidelines/art® boml

&4

Bass, Ronald E., Alberr 1. Herson, and Kenneth M. Bogdan.
1999 (with 2001 supplement). The CEQA Deskbask. Point Arena, CA:
Solano Press Books,

) Is to be carried out by a federal agency

® Requires a federal pErmit, entitlement, or
atithorization

® Requires federal funding

® Will occur on federal land

If' the proposed trall is found o be within the Jurisdicdon
of NEPA, the federal lead agency will determine whether a
Categorical Exclusion applies to the proposed trail.

3.2.1 Consideration of Categorical Exclusions

The availability of a Categorical Exclusion for a proposed
trail and the pomnti&i for signiﬁcamt environmental impacts
determines the extent of NEPA documentation required. The
wse of a Categorical Exclusion is condidened on the ability
W provide substantial evidence that the pz’oposcd trail project
would not cause a signiﬁcaﬂt direct, indirect, or cumulative
effect on the environment due to unusual circumstances,
However, cach federal agency has s own specilied Cacgorical
Exclusions. The County must consulr with the appropriate
federal agency to determine if a proposed trail is consistent
with the conditions for usc of a Categorical Exclusion. If
a Caacgoriceﬁ Exclusion is appiicz{bic to a proposcd trail, no
further NEPA documentadon is needed. However, the County
of Los Angcles Department of Parks and Recreation (LACO-
DPR) does not construct trails on federal land.

3.2.2  Preparation of an Environmental Assessment

Il the proposed trail Is found to be within the jurisdiction of
NEPA and is not exempt, the County takes the sccond step
and prepares a written Environmental Assessment (EA) 1w
determine if the proposed trall would pose significant impacts
on the environment. Bach federal agency may adopt its own
checklist and format for an EA. Generally, these checklists are
tailored to the type of action and Impacts the agency oversees.
‘the County must coordinate with the appropriate federal
agency ecarly in the proposed wail process to determine the
checklist and format. An EA must discuss the lollowing polnts:?®

® The need for the proposed action

® The proposed action and alternatives

H Probable  environmental impacts of the
proposed actlon and the alternatives

® The agencies and persons consulted during

preparation of the EA

: Council en Environmental Quality, NEPAS Forey Most
Asked Questions, Question 8. Available ar: herp://ceq hss.doc.govinepa/

regs/40/40p3 him
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During preparation of an EA, though it is not required under
NEPA, the County may find scoping useful.® After the FA is
completed, a public Notice of Availability (NOA) must be
published in the Federal Register for public review.

An EA can lead o different outcomes. An EA may determine
that signiﬁcant impacts are less than signiﬁcant or that thcy
can be reduced to icss-than-signiﬁcant levels with mitigation
measures. In these cases, the EA leads to a Finding of No
Significant Impact (FONSI) or mitigated FONSI, respectively.
Each federal agency has specific guidelines for EA/FONSI

preparation, review and decision making, The FONSI contains

2 Paraphrased from The NEPA Book: A Step-by-Step Guide on How
to Comply with the National Environmental Policy Act, Solano Press Books,
2001 (Second) Edition, p. 72.
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i i o
7
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DNA 7 Effects
E.xtraordinary Proposed action ZO , significant? ™
D Sl el fully covered? P &
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/
[
|
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Mo additional No additional No additional | Prepare Pra
analysis analyzsis analysis I Prepare EA EONS| ETS
necessary * necessary*® necessary * I
|
|
_____________________ |
SOURCE: BLM Manual Supersedes Rel. I-1547
Figure 3.2-1

Determining NEPA Compliance for a Proposed Action

an expianation as to Why the proposed action will not have
a signiﬁcant environmental impact, a copy of the EA, and
related environmental documents. In some cases, pubiic review
is required for a FONSI. Neither the EA nor the FONSI is a
dccision-making document. Fach agency has its own decision-
[naking format. Therefore, the County should coordinate with
the appropriate federal agency to adhere to agency-specific
guidelines when a proposed trail requires a FONSI and include

pubiic review when it is rcquircd.
3.2.3 Preparation of an Environmental Impact Statement
If the information contained in the FEA indicates that the

proposed trail may have a signiﬁcant direct, indirect, or
cumulative impact on the environment, the County must

Sectien 3 | Environmental Compliance
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take the third stcp and prepare an Environmental Impact
Statement (EIS). Prior to preparation of the EIS, a Notice
of Intent (NOI) to prepare the EIS must be published and a
scoping process must be conducted. The results of the EA and
scoping process can be used as the basis for determining the
scope of environmental issues that need to be carried forward
for detailed analysis in the Draft EIS. However, the document
must include relevant CEQA checklist issues. The EIS should
determine the direct, indirect, and cumulative effects for each
issue. The scope will also evaluate a range of alternatives,
inciuding those eliminated from further study. After the
Draft EIS is complete, the County will circulate and receive
and respond to comments on the Draft EIS. The County will
file the Draft EIS with the Environmental Protection Agency
(EPA) and the EPA will review it. A public hearing will be held

when appropriate to solicit comments from the public on the

Draft EIS.

Application
Proposed
—
T o Project Pro]
o Projec roject
=
[¥5]
Ministerial Discretionary
Project Project j
o
a Exempt MNon-Exempt
L from CEQA | _P_relpsred
tn nitial Study
v v
Mo Further Action Required No T;tsggs
under CEQA Impacts Resolved
b4 ¢ h 4
M
L MNotice of Exemption DNé;ga\% Declaration Impacts
5 SRR with Mitigation
NO ENVIRONMENTAL IMPACT REPORT REQUIRED PREPARE
EIR
Figure 3.3-1
CEQA Process Flowchart

When this is complete, preparation of the Final EIS can begin.
The Final EIS will address the comments on the Draft EIS
from the public as well as reviewing agencies. The Final EIS
will be circulated prior to adoption by the County. The federal
agency will then make a decision on the proposed trail. Once
the federal agency has come to a decision on the proposed
trail, a Record of Decision will be prepared and filed. Based
on the decision of the federal agency, the proposed trail can be
constructed.

3.3 THREE-STEP CEQA PROCESS

This section describes the three—stcp process for determining
the appropriate environmental document to be prepared for
a project (Figure 3.3-1, CEQA Process Flowchar?). The CEQA
process is similar to the NEPA process as NEPA is the national
statute on which CEQA was modeled. However, there are
differences between the national process and the state process

3-4
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TABLE 3.3.1-1
POTENTIAL CEQA EXEMPTIONS FOR TRAIL PROJECTS

Guideline | Exemption Exemption Title Exemption relevant section Examples
Section Type
15262 Statutory Feasibility and Projects only involving Trail Feasibility Report
Planning Studies feasibility or planning studies
for possible future actions
15300 Categorical | Ministerial Projects over which public Typically private
Projects agencies exercise only projects involving
ministerial authority, minor actions such as
nondiscretionary actions a renovation project
15301 Categorical | Existing Facilities | Restoration or demaclition of Replacement of
small existing structures, existing restrooms,
replacement of signage kiosks, or trailheads
15302 Categorical | Replacement or Replacement or Trail, kiosk, or
Reconstruction reconstruction of existing restroom
structures or facilities located | reconstruction
on the same site
15303 Categorical | New Construction | Accessory (appurtenant) Fences, kiosks,
or Conversion of structures restrooms
Small Structures
15304 Categorical | Minor Alterations | Minor grading of slopes, Minor routine
to Land replacement landscaping, maintenance on frails,
bicycle [anes on existing right- | including clearing and
of-way revegetation

(Figure 3.3-2, CEQA and NEPA Parallel Processes). This process
appiics to both trail projects reviewed by the chionai Pianning
Commission and the Board of Supervisors pursuant to their
discretionary land use dccision—rnaking authority and 1o
those projects where the County, a County spcciai district, or
the rcdcvcioprncnt agency is involved as a project applicant,
through the provision of County funds or leases, or the usc of
County land. Private projects typically intersect with CEQA in
the process of obtaining financial assistance, a lease, a permit,
a certificate, or other entitlement for use via the discretionary
approval of a governmental agency.” In approving a permit
or license, the County takes the role of the lead agency and
is rcsponsibic for exercising its indcpcndcnt review of the
environmental anaiysis and certifying the technical and
procedural adequacy of the environmental documentation
prcparcd to support the County’s land use dccision-rnaking
process. For the approvai of projects, it is essential for
documents and pians to maintain internal consistency as well
as consistency with the County’s gcncrai pian and community
plans.

For both pubiic and private projects, the County will norrnaiiy
undertake three steps in dcciding the type of environmental

7 Stare of California. California Code of Regulations. Title
14, Chapter 3, “Guidelines for Implementation of the California
Environmental Quality Act,” Article 20, Section 15377: “Private Project.”

Sacramento, CA. Available at: http://ceres.ca.gov/topic/env_law/ceqa/
guidelines/art20.himl

document to prepare for a trail project, or a iargcr project of
which a trail is an element, component, mitigation measure, or
conditien of approvai.

3.3.1 Consideration of Categorical Exemptions

The County first evaluates the conceptual proposed project to
determine whether it is subject to CEQA. There are a number
of statutory, ministerial, and categorical exemptions provided
in the State CEQA Guidelines (Table 3.3.1-1, Potential CEQA
Exemptions for Trail Projects). The use of a Categorical Exemption
is conditioned on the abiiity to proVidc substantial evidence
that the proposcd trail project would not cause a signiﬁcant
direct, indirect, or cumulative effect on the environment
due to unusual circumstances (such as the presence of rare,
threatened, cndangcrcd species, dcsignatcd critical habitar,
and the potcntiai to substantiaiiy alter jurisdictionai streams or
wetlands), darnagcs to resources within a state scenic highway,
location on a hazardeus waste site, or potcntiai W cause

signiﬁcant impacts to any historical resource.®

There are a wide variety of improvements to existing trail
facilities and/or proposcd trails that involve minor grading that

8 State of California. California Code of Regulations. Title
14, Chapter 3, “Guidelines for Implemenration of the California
Environmental Quality Act,” Article 19, Section 15300.2: “Exceptions.”

Sacramento, CA. Available at: hrtp://ceres.ca.gov/topic/env_law/ceqa/
guidelines/arc19.hunl
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Figure 3.3-2
CEQA and NEPA Parallel Processes
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may be appropriate for consideration pursuant to the categorical
exemptions described In Sections 15301 and 15304 of the
Stare CEQA Guidelines, The environmental component of the
feasibility analysts deseribed in Section 2 of this Trails Manual
should pmvida’: sufhaient substantial evidence o determine if a
pmposcd trail project is consistent with the conditions for nse
ol a Categorical Exempiion.

3.3.2 Preparation of an Initial Study

If the proposed trail project is not exempt, the County takes the
second step and prepares an Inidal Study (consistent with the
provision of Section 15063 of the State CEQA Guidelines) w
determine whether the pi’OPOSCd project may have a sign iicant
effect on the environment. Normally, the information

compiled in the feasibility analysis described in Sectdon 2 of

this Trails Maaual should be suflicient to support preparation
of an Initial Study.” If the Inidal Study demonstrares that there
is no substantial evidence that the pmposcd project may have a
sienificant effect on the environment, the County can preparc a
Negative Declaration. Consistent with the provisions of Article
6 of the State CEQA Guidelines, the County Is required 1w
circulate the Notice of Intent w adopt a Negative Dieclaration

for public review,

Simiﬁaﬂ}f, where a pmposcd project involves impacts and the
ap piicz{tion o.fmitigaﬂf)ﬂ measures thatare known o be capabiﬁ
of reducing the significant effects of the project to below the
level of signiﬁ;am:c, the Co unty can prepare a Mitigaﬁfd
Negative Declaration. Consistent with the provisions of Article
6 of the Stae CEQA Guidelines, the County Is required o
circulate the Notice of Intent to adopt a Mitigated Negative
Declaration for public review. In additon, the County Is
required o prepare and implement a Mitdgation Monltoring
and Reporting Program for those raitigation measures rﬁquirﬁ?d
by the Regional Planning Commission or Board of Supervisors.

3.3.3 Preparation of an Envirenmental Impact
Report

If the information contained in the i:casibﬂity anaiysis and
Inidal Study indicates that the proposed project may have
a siguiﬁcz{m direct, indirect, or cumulative impact on the
environment, the County takes the third step and preparcs
an Environmental Impact Report (EIR). The results of the
Initial Study can be used as the basis for determining the
scope of environmental issues that need to be carried forward
for detailed anaiysis. Interested parties, iududing r'cspoﬁsibb:
and trustee agencies, spsciai interest groups or organizations,
and the pubﬂc, are informed rf:garding the Counry’s intent to

s Feasibility studies are not a requirement of CFQA. Depending

on the scope of the proposed project, a feasibility study may not be
warranied,

prepare an EIR through posting of the Notice of Preparation
with the State Clearinghouse (within the Governor’s Office of
Planning and Research) and/or the County Clerk,

As described in Section 15083 of the State CEQA Guidelines,
prior to completing the Diraft EIR, the County may consult
directly with any person or organizadon it believes will be
concerned with the environmental effects of the proposed
project. Early consultation allows the proactive Identification
and resoluton of Issues early in the project planning and
environmental compliance process. This process is referred to

as scoping,

The Diraft BEIR will address those environmental issues that
may have a sigﬂiﬁmnt impacton the environment. Those issues
will be addressed and mitigation measures will be Included w©
reduce impacts to levels below the level of significance. The
Drraft EIR will also evaluate the environmental impacts from
alternatives 1o the proposcd project, indudmg a no project
alternative. The rationale for pot using an alternative 1o the
proposed project must also be Included and evaluated based
on the project’s goals and objectives. The completion of the
Drraft EIR is announced through the posting of a Notice
of Compledon and a Notice of Availability with the State
Clearinghouse (within the Governor’s Office of Planning and
Rescarch) and/or the County Clerk.

A public review period Is inltated with the Notce of
Avai}abi}it}f. Do ring this review pf:riod, comments on the
proposed project and the Draft EIR are taken from the general
public via public meetings or letters. In addidon, federal, state,
and local agencics are consulted regarding the Draft EIR.

Comments and Issues disclosed during the public comment
period and through consultation will be addressed in the Final
EIR. The Final EIR will document the impacts and mitigation
measures sct forth to reduce impacts w below the level of
signiﬁaﬁanc& However, the lead agency may make a ﬁnding of
overriding consideration for those Impacts from the project
that will be significant and for which no mitdgation measure
will reduce to below the level of signiﬁcam‘,ﬁ. In addition, a
Midgation Monitoring and Reporting Plan will often be
dcvciopf:d to ensure that the mitigation measures set forth in
the Final EIR will be administered.

The lead agency will then approve the projectand adopt the EIR
along with the Findings of Fact and Statement of Overriding
Consideradons and any other environmental documentation
completed for the project. The approval of the project and
the adeption of the EIR are announced to the public threugh
the posting of the Notice of Determinadon with the Stwate
Clearinghouse (within the Governor's Office of Planning and
Rescarch) and/or the County Clerk.
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TABLE 3.4-1
REGULATORY AGENCIES AND TRAIL REGULATORY NEXUS

Potential Trail Regulatory Nexus

Perceived Brownfields
Culturally Sensitive Areas

Regulatory Agency

Riparian Vegetation
Streams
Wetlands
Flood Control Channels
Roadways
Oak Trees
Sensitive Habitats or Plant
Communities

California Department of Fish and
Game

U.S. Army Corps of Engineers

California Office of Historic X
Preservation

Regional Water Quality Control
Board

County Flood Control District

County Department of Public Works

County Department of Forestry

California Department of Toxic X
Substances Control

U.S. Fish and Wildlife Service

Native American Heritage X
Commission

U.S. Environmental Protection X
Agency

California Department of
Transportation

X

3.4 REGULATORY AGENCIES

In the planning stage and the initial development of a trail,
it is necessary to understand those agencies that would have
to be involved through either the need for permits or the
process of notification. Numerous agencies maintain and
have jurisdiction over resources within the County of Los
Angeles. Table 3.4-1, Regularory Agencies and Trail Regulatory
Nexus, provides information on the nexus between certain
regulatory agencies and trail planning. Throughout the trail
planning process, identify the types of activities that are subject
to the authority of these rcgulatory agencies and the ypes of
Categorical Exclusions, Categorical Exemptions, and permits
and agreements that can be used to cover maintenance activities
that have the potontial to affect sensitive environmental
resources. The table is organized by questions to ask while a

trail is being deveioped and which agencies would be involved.
Where there is federal agency involvement, that agency would
be consulted. The federal agency would determine if NEPA
applies and administer the federal three-step process. The
NEPA process may run concurrently with CEQA and the
environmental analysis may be combined into a joint CEQA/
NEPA document, upon mutual agreement by the federal
agency and the County.

3.5 ENTITLEMENT PROCESS

Typicaiiy, where the trail aiignnlent traverses private land, the
envirenmental review process is triggercd by the initiation of
the entitlement process fora private deveiopn‘rent project. The
entitlement process involves many steps that typicaiiy include
dosign reviews, pian checks, environmental reviews, and project

approvais/disapprovais.

3-8
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Recrearional resources such as parks and wails are typically
included as conditions of ;1ppfc:vzd, mitigation measures,
or additonal agreements for the project o proceed, and are
recorded as land or casement dedications on parcel maps or
tract maps, both subdivision maps, approved by the County
under the Subdivision Map Act. The inclusion of trails
can cither be a voluntary action by the project proponent,
or imposed on the project proponent by the County at the
time of project approval. If It Is imposed by the County, it
is rypica”y an outcome of recreational ﬁinding of additional
recreational resources to support the community by covering
the costs of the environmental review, dﬁsign, and construction
of a wail. 'This is typically covered under the 1975 Quimby
Act (California Government Code $66477). However, a
project proponent may Voiunmrii}* choose to include a wail in
the proposed project. Therefore, they may seck funding from
alternative recreational funding sources to cover the additional
costs {Appendix B Recreutional Funding). Regardless of whether
the action is voluntary on the part of the project proponent or
imposed by the County the sccuring of trail casements and
construction of trails is an essential step to ensuring thar the
tratls will be com pictfd.

Applications for subdivisions, such as tentarive tract or parcel
maps, submitted by private partics to the County Department
of Regional Planning, are subject to review for park space, open
space, and tralls requirements. LACO-DPR reviews subdivision
ap piications to ensure that trails p}an ned for areas dt?signatfd

as future trails on trail pians are included as conditions of

approval in the development process, and shown as dedicated
trail casements on the subdivision map. This step s necessary
to ensure that gaps In trails do not develop. Existing tralls,
cither historic or presently in use, that may not yet be mapped
on a trails piaﬁ, and that may be modified or eliminated by
development, should also be evaluated by the County for
p@ssibic mnditioniﬁg as a requirement of the entitlement
document for the subdivisicn, and included in all wnrative,
vesiing, and final tracy maps. A(’Lditionaﬂ}g the (iiounty reEqLiTes
a trail easement or easements for trail zdignmants not dispiayed
on a County tails map.

3.5.1 Quimby Funds

Since the passage of the Quimby Act In 1975, California citles
and counties have been authorized to pass ordinances requiring
that developers set aside land for parks, or pay in-licu fees for
park improvements.’ The Quimby Act allows municipalities
and park distices w0 levy a fee on local, new residentlal
development construction for purchasing and developing

Hr

Stare of California. 1975, California Government Cade,
§66477, “CGuimby Act”

pa,rk fand, induding construction of recreational facilities and
pathways, but not for ongolng malntenance or general labor
It also sets minimal standards for how much open space there
should be per 1,000 residents. Typically, these funds are used
for local pai"k construction for active recreation activities and
nottrails, which are considered passive recreation. The Q_Liimby
Act In fact does not mendon walls; and ahhough trails are
defined as “local park space” in the Los Angeles County Code
under Title 21 becanse of the County's deficlency in actual
park land, as a matter of policy, the Deparument typically
does not consider trails when giving credit for an appiicaﬁt’s
Quimby obligaton. The Department chooses Instead 1o focus
attention on recommending Quimby obligations o be satisfied
thmugh the dedication and improvement of actual parks, or
the payment in lien fees used for these purposes.

The County, as well as most Southern California cities,
includes the Q_uimby Act in their subdivision ordinance
provisions.”! Implementation of a Quimby ordinance begins
once a developer files an application for a development project
with a rentative subdivision parcel map. The developer pays
the Quimby fees o the LACO-DPR prior to the Department
clearing the final map for recordation and approval by all
relevant agencles and the Board of Supervisors.

3.3.2  Securing Fasements

Conservation  or trall casements are a commonly used
strategy to help trail projects on private lands move forward.
A conservatlon casement Is a legal agreement between a
landownerand an cﬁgib}c organization, suchasa pubﬁc agency
or no npmﬁt organization, which restricts future activitics or
uses on the land, such as development. Fasements protwct
the specific conservation values of a property according w©
the wishes of the individual landowner and easement holder
(Appendix (5, Sample Trail Easeniens).

Hasements are acquired from landowners who cither donare
sorme or all of the value of the easement, or receive market-rate
compensation for the property Interest. Purchasing casements
generally costs less than purchasing land ouright. If public
agencies do not have the funds to purchase all lands that need
o be protected, purchasing casements can be a cost-cflective

3

acquisition alternative.” Basements require careful Ea‘,bai CVICwW

and consideration.

1 Governar's (Office of Planning and Research. May 1997,

“lurisdictions Whase Subdivision Ordinance Provides for The Quimby
Act, Tenrative Parcel Maps, and Merger of Lots by Parcel Map.” In The

“alifornia Plansners’ Book of Lisss. Sacramento, CA: Department of General
Services. Available ar: hripi//ceres.ca.gov/planning/bol/ 1997

Byers, Elizabeth, and Karin Marcherd Ponte. 2005, he
Conservazion Lasemens Handbaok. (Second Bdition.) Washingron, DC:
Land Trust Alllance and Trost for Public Land.
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If a privaic landowner creates an casement for wail use, the
casement can be donated or granted direaly to the County,
When the Counry agrees to accept a trall eascment. the
County will no Fmaﬂy take on res po nsibi?ity for wail o peration
and maintenance, which would be specified in the approval
documents known as the Trall Grant Deed.

In many cases, a conservation easernent can serve as a donatlon
by the project proponent, for tax purposes, Purther information
regarding tax deductions for conscrvation casements can
be obtained in Appendix H, Comservation Easement Tix
Information.
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SECTION 4.0
TRAIL DESIGN

Adherence to trail design guideiines facilitates the ability to
consistentiy provide high—quaiity trails to serve the diverse
needs of County of Los Angeles (County) residents and visitors.
Final trail design nornlaiiy takes piace after the identification
of a feasible conceptuai trail aiignnlent and compietion of the
environmental review process, Waiting until the environmental
compiiance process is compieted reduces the need for design
modifications that may arise during review of the conceptuai
design by the pubiic, reguiatory oversight agencies, and the
lead agency rendering the decision on the proposed project.
The detailed design of the rtrail consists of four distinct
considerations: (1) Trail Mechanics, (2) Trail Longevity, (3)
Application of Design Guidelines, and (4) Constructability
(Figure 4-1, Trail Implementation Flowchart). Trail design
guideiines for tread materials, tread widths, drainage designs,
and trail amenities are subject to modification in response to
site-speciﬁc constraints and opportunities identified during
the feasibiiity anaiysis. The Trails Manual design guideiines are
intended to appiy to trails under the jurisdiction of the County
of Los Angeles Department of Parks and Recreation (LACO-
DPR).

Feasible Conceptual Alignment
(Reference Section 2.0)

Trail Design Considerations
(Reference Section 3.0)

Trail Design Guidelines

Trail Construction

Trail Operation and Maintenance

Figure 4-1
Trail Implementation Flowchart
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SOURCE Adapted by the Dangermiond Group from Troy Scott Farker's Natural Surfce Trails by Design.

Figute 4.1-1
Trail Structure Terminology

4.1 TRAIL MECHANICS

The beauty of a trail and the way a trail compels a person
to enjoy and explore the natural world is at the core of the
trail experience. The first consideration in designing a trail
is mechanics. The best type of trail is not oniy aestheticaiiy
pleasing but also designed to sustain the mechanical forces
induced by weather, compaction, piants, animals, and humans.
The consideration of these mechanical forces is critical o the
deveioprnent of a derailed design that is cornpatibie with
the inherent environmental conditions, thus maximizing
durabiiity and iongevity of the trail for recreational purposes
while minimizing trail maintenance and reconstruction. Of
particuiar importance is the consideration of trail mechanics
in relation to the factors that affect the level of trail erosion
and water damage, such as tread watershed size, compaction,
and displacement (Table 4.1-1, 7rail Mechanics). In addressing
trail mechanics, this section uses numerous trail structure
terminology that is illustrated in Figure 4.1-1, Trail Structure
ﬂrminobgy. Soil erosion on trails is caused prinlariiy by the
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TABLE 4.1-1

TRAIL MECHANICS
Decreased Erosion and Increased Erosion and
Tread Watershed Factor Water Damage Risk Water Damage Risk
Tread watershed size Smaller tread watershed Larger tread watershed
Watershed slope Shallow slopes Steeper slopes
Runoff potential Low runoff potential High runoff potential
{thick forest litter) (little cover, rocky)

Splash erosion Tree canopy over tread Tread open to sky
Tread width Narrower tread Wider tread
Weather, climate, microclimate Light rains only, slow snowmelt Downpours, heavy snows, rapid

snowmelt

Water sources

No water sources, constant and/or | Unpredictable or highly variable
limited water sources, low water water sources, high water table,
table, water easily anticipated and | water not easily drained or

accommodated accommodated, floodplain

Tread texture Compacted tread surface that is Easily displaced and/or graded
not easily displaced, some larger materials (all one size), no
particles/rocky content, dry or particles, too many round
moderately dry tread particles, wet or saturated tread

Trail use (compaction and Low trail use, low displacement High trail use, high displacement

displacement) modalities, low likelihood of tread | modalities, higher likelihood of
crest/dip failure tread crest/dip failure

Tread grade Shallow grades Steeper grades

Tread length Shorter tread length Longer tread length

Dip trail longevity Minimal sediment, quick Too much sediment, slow
drainage, wide outflow, minimal drainage, narrow outflow, high

tread displacement, sufficient size | displacement, insufficient size

SOURCE: Parker, Troy Scott. 2004. Natural Surface Trails by Design. Boulder, CO: Nature Shape, LLC.

forces of water and wind, as well as physical displacement by
plants, animals, and humans. Trail erosion removes soil from
the tread and leaves behind ruts in the trail. Although soil | Tread watersheds catch water
erosion is inevitable, proper trail alignment minimizes the risk | plus rain, snow, and seepage

of erosion.

4.1.1 Tread Watershed

The largest factor affecting the natural forces acting on a trail
is the tread watershed for the trail (Figure 4.1.1-1, Tread
Watershed). A trail’s tread watershed is the portion of a trail R o S,

. « « the tread length between a downhill edge of
segment between a local high point (crest) and a local low point e S Tan :he vead':{p:oﬂ;e
' £ . * the next local low point (dip) Opographic top for
(dip) along the trail, plus the land area above the trail that drains by i drainage
onto that segment of the trail. The length of the watershed locations may or may not be
tied to site topography
is the distance between crest and the dip of that segment of
trail. The side slope of the tread watershed, the soil type, and
the VegetaUVe cover contr1bute to the runOH: POtenUal Of tread A tread watershed is the trail tread between a local high point (crest) and the next
. . local low point (dip), plus the land area that drains onto this tread segment. The
WateISheds‘ AS the OUtSIOPe 1S IOSt due to ComP action and watershed length is set by the locations of the local crests and dips in the tread.
B . . . CAC Compaction and displacement reduce the outslope of the trail. As a result, there
dlsplacement, water lncreasnlgly HOWS C].OWH the trall dralnlng would be an increase in the likelihood of water flowing down the trail and draining
< A < 4 < solely through the dips. Placing dips close together during the original trail
through the C].lpS m the U‘all segment. Therefore, plaCIHg C].lpS construction serves as insurance against tread failure when the outslope decreases
= A H 5 2o due to compaction and displacement. Because the tread watershed includes both
ClOSé together durlng lnltlal U‘all construction can anUCIPate the frail tread and the slope that drains onto it, place dips closer together where
this condition Steeper side slopes will increase the amount of cross-slopes are steep. Slope and trail surfaces along with their vegetative cover
’ are factors that contribute substantially to the runoff potential of tread watersheds.

water within the tread watershed, thereby making it necessary

to place the dips closer together.

Tread watershed boundaries Each tread watershed is
assumed to drain through
the dip at its [owest end

from the site above the tread

landing on the fread itself.

Tread watershed J’
height is from the

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Naiural Surface Trails by Design.

Figure 4.1.1-1
Tread Watershed
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... but have no resistance to grinding displacement
except their own hardness/surface bonding. Therefore,
i can potentially continue forever.

Eventually, structurally usaful traad
materials resist further i

Eaa N ¥ ¥ S
TTT

Ground level tread (no specific shaps)
Tread despened by compaction and
displacernent, berms on sides (varies).
Note berm vepetation that tends to solidify
and hide the berm.

L TROM S il Shape [ETE  TTO AR Compaction & Dispiacement’

Berm (varies)

Crowning

Crown sinks. Displaced crown material Is
thrown to the sides, possibly accumulating
In berms.

Outslops

Qutslope is defaated partly by compaction but
mostly by displacement. Displaced material may
plie In berm on autside edge. Restoring outslope
requires extensive vegetated berm removal.

Inslops

Tread tends to level out as some displaced
material fills In the low point against the
backslope (here, right side). Some displaced
materlal forms berm on outside edge.

The shape of a trail tread is altered by compaction, displacement, and erosion.
Compaction is limited, but displacement is a continual process with tread
materials strongly affecting the ability of tread surfaces to hold their shape. On
grades, compaction and displacement increase, and displaced particles move
slowly down the trail. Compaction, displacement, and erosion reduce the
outslope of a trail, resulting in reduced frail drainage.

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design.

Figure 4.1.1-2
Effects of Compaction and Displacement on Trail Tread

The shape of a trail is altered by compaction, displacement,
and erosion. Compaction is normally limited to new trail
segments, but displacement is a continual process with tread
materials strongly affecting the ability of tread surfaces to hold
their shape. On grades, compaction and displacement increase,
and displaced particles move slowly down trail. Compaction,
displacement, and erosion reduce the outslope of a trail,
resulting in reduced trail drainage (Figure 4.1.1-2, Effects of
Compaction and Displacement on Trail Tread).

4.1.2 Compaction

Overbuilding the outslope! of a trail by 1 to 2 degrees, or
crowning the center of the trail slightly, can offset the initial
compaction caused by heavy use. An alternative strategy is
mechanical soil compaction as a final step in building the trail.
Sandy soils do not compact easily, and clay or other amendments
can be added to sandy soils to reduce their susceptibility to
erosion. Mechanical compaction should only be completed in
areas where it is feasible to supply the water needed to complete
the compaction process.

The majority of trail treads sink from compaction by all types of
users, causing the outslope to fail (Figure 4.1.2-1, Compaction
of Trail Tread). The outslope is the transition from the edge of

the trail to a lower elevation that allows surface runoff to flow

1 An outslope tilts the outer edge of a hillside trail down and away

from the inner, higher edge and allows water to drain away without croding
the trail itself.

Where tread is wider than needed by most traffic, the most frequently
used portion {usually the center) compacts the most

Before trail use (black):

Outsloped tread as initially formed\

After use (red): Compaction can
defeat outslope

The majority of trail treads sink from compaction by all types of users,
causing the outslope (built into trails to increase drainage) to fail. Damage
to the outslope of newly constructed trails occurs rapidly. Newly
constructed trails require more maintenance than established trails.

Compaction makes the tread more resistant to displacement, erosion, and
mud; however, it also reduces the absorptive capacity of the soil,
increasing its erosion potential due to increased water flow ponding.

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design

Figure 4.1.2-1
Compaction of Trail Tread

off the edge of the trail. On firm dry soils, such as clays and
silt, users can actually help compact a newly built trail tread.
Clay and silt have chemical and mechanical properties that
will cause them to bond and compact from pressure caused by

walking, horseback riding, or bicycling.
4.1.3 Displacement

Ideally, build new trails at the beginning of the dry season, so
that users can compact it without displacement. Alternatively,
mechanically compact the trails when building. In addition to
walking, people have devised a variety of vehicles for traveling
on trails. A simple way to understand the erosive forces that
people have on trails is to study where the force of the foot or
tire is directed. On a flat trail, the weight of a person is directed
straight down into the trail tread (vertically). However, when a
person begins to move, whether on foot, a bicycle, or a horse,
a portion of the force is also directed either in front or behind
that person (horizontally). If the trail tread is sloped, the
direction of the horizontal force will be downhill. If the person
is riding a bicycle, more of the force of the tire will be directed
horizontally. At steady speeds, the horizontal force is minimal.
However, when the bicycle accelerates, the horizontal force
increases and the wheel will dig into the trail tread, throwing
soil behind them. Generally, people are not strong enough to
accelerate a bicycle appreciably when riding up a steep slope.

On dry, firm soils, compaction will occur with minimal
displacement of soils to either side (Figure 4.1.3-1, Displacement
of Trail Tread). However, user compaction is likely to occur in
the center of the trail tread and may result in a shallow rut
running down the center of the trail. On wet clay and silt soils,
user impacts may help compact the trail tread, but due to the
plasticity of these soils when wet, users also contribute to soil
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displacement. In this limited case, if there is even moderately
heavy use, due to the combination of compaction and
extrusion, a rut will likely form down the center of the trail,
creating a trough with the extruded soil building up along the
sides. A trough will intercept water from the slope and cause
it to flow down the trail tread, contributing further to erosion
and rut formation.

4.1.4 Erosion

Creating trails with a smaller tread watershed helps to reduce
erosion. A trail that undulates with the landscape will have more
frequent high and low points; therefore, tread watersheds for
these types of trails will be smaller than the tread watersheds of
steadily climbing trails, such as fall-line zone trails. Intentionally
aligning trails to take advantage of the natural contours of the
landscape helps to create smaller tread watersheds. In addition,
trails built along contours require fewer switchbacks and are
less likely to be stacked one on top of the other, separated by
short vertical distances. Because stacked trails percolate water
downward onto the trail treads below, a series of stacked trails
effectively constitutes one larger tread watershed and must be
avoided wherever possible.

Displaced material can be
propelled in any direction-some
particles remain in the tread while
others are thrown out.

Berms of displaced material can
accumulate at the tread edges,
especially from high displacement
modalities such as horses and
bicycles.

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design

Figure 4.1.3-1
Displacement of Trail Tread

Wherever practicable, design trail segments perpendicular to
the fall line to allow surface runoff to flow across the trail and
to minimize the area subject to erosion. In the County of Los
Angeles, water from rainfall is a primary contributing factor to
trail erosion. 'The County averages 15 inches of rain per year.
However, the mountainous areas of the County receive much
more rain, with portions averaging 33 inches.* The desert
portions of the County receive approximately 4 inches, and
the plains near the coast receive approximately 12 inches. The

2 County of Los Angeles Department of Public Works. Accessed

6 April 2006. “Water Resources Precipitation Page.” Web site. Available at:
heep://www.ladpw.org/wrd/precip/

vegetation found in the foothill areas of the County typically
consists of shrubs, which do not provide a canopy to reduce the
intensity of the impact of rain on a trail.

Wherever possible, avoid aligning trails with the fall line and
fall-line zone. When trails are aligned with the fall-line zone,
they have the tendency to intercept the flow of water and direct
the water along the trail tread, resulting in maximum exposure
to erosion. The fall line is the path of least resistance that is
taken by surface runoff, and it lies perpendicular (90°) to the
contours of the land. Water will also tend to follow any path
that lies within the fall-line zone, which extends approximately
45° to each side of the fall line (Figure 4.1.4-1, Fall Line). The
fall line of the slope is the steepest path down the slope, and

unless directed elsewhere, water will flow down the fall line.

FALL-LINE ZONE

Trail should be built perpendicular to the fall line so that water will easily flow across the trail and
thereby cause less erosion

Therefore, where possible, trails should not be directed downhill within the fall-line zone (within
45 to 90 degrees of the contour lines) as these trails will have a tendency to intercept the flow of
water and divert it down the trail tread. Water flowing down the trail tread will increase erosion.

CONTOUR

SOURCE: Adapted by the Dangermond Group from Troy Scott Parker's Natural Surface Trails by Design.

Figure 4.1.4-1
Fall Line

Similarly, trails alignments through stable soils with high clay
and silt fragments have the greatest capacity to withstand the
erosive capacity of wind. Generally, trail surfaces built on stable
soils such as clay and silt are more resistant to wind erosion,
whereas trail surfaces built on sand or sandy loam soils have
greater susceptibility to wind erosion. Wind works in two
ways: (1) wind can directly displace soil by blowing it away,
and (2) sand or gravel particles picked up by wind can scour
the trail tread.

Wind and water in combination are particularly damaging
because of the individual damage caused by each, and because
wet soils are especially vulnerable to erosion caused by the
scouring action of rain that falls at an angle to the trail.

4-4
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Therefore, trail designers need to refine the conceptual trail
alignment to utilize areas outside fall-line zones and to use
stable soils wherever possible.

4.2 TRAIL LONGEVITY

The second consideration in the trail design process is trail
longevity. Trails designed to withstand the erosive effects of
water, wind, and users have increased longevity. The design of a
durable, lasting trail works with the undulation (up and down)
and meandering (back and forth) of the landscape to direct
water off the trail as quickly as possible. The consideration
of the Half Rule, the 10-Percent Rule, Minimal Use of
Switchbacks, Outsloping of the Trail, Maximum Sustainable
Grade, Controlling Water on a Trail, and Gaining Alticude on a
Trail will optimize trail longevity. However, trail longevity must
be balanced with accessibility. In specific projects where trails
will be designated and designed for accessibility, as specified
in Appendix 1, Trail Accessibility Guidelines, trail grade should
be 5 percent or less and no more than 30 percent of the trail
should exceed 8 percent grade, and the trail grade should not
exceed 8 percent for more than 200 feet, 10 percent for more
than 30 feet, and 12.5 percent for more than 10 feet.

4.2.1 The Half Rule

Guideline: Design the trail grade at less than 50 percent of
the grade of the sideslope traversed by the trail (Figure 4.2.1-1,
Half Rule).

Sideslope is the natural slope of a hillside.” Any trail tread that
descends within the fall-line zone (within 45° of either side of
the fall line) will tend to intercept water from the sideslope
above and divert it down the trail tread. To avoid this, design
the trail tread to be no steeper than half the steepness of the
sideslope; that is, build the trail tread outside of the fall-line
zone. Thus, if a sideslope has a 20-percent grade, than the trail
tread should not exceed 10-percent grade. Avoiding the fall-
line zone by keeping the trail tread at no more than 50 percent
of the sideslope grade is particularly important when building
trails on low sideslope grades because, at low grades, water will
move more slowly and remain on the trail longer. The duration
of soil saturation increases the susceptibility to erosion by trail
users.

On well-built trails that undulate and meander with the
contours of the landscape, the trail tread slope will vary.
However, on trail segments to be built with steep sideslopes,

Sideslope
20% grade

This trail breaks the half rule instead of slowing sideslope
drainage, trail grade will intercept sideslope drainage.
Consequently, water will flow down trail.

Sideslope
20% grade

‘ ...... 3 This trail meets
the half rule

Water will sheet
across trail

Sideslope is the natural slope of a hillside. Any trail tread that descends
within the fall-line zone (within 45° of either side of the fall line) will tend
to intercept water from the sideslope above and divert it down the trail
tread. To avoid this, a trail tread should be no steeper than half the
steepness of the sideslope, that is, it should be built outside of the fall-line
zone. This rule applies to all slope trails, even those in nearly flat areas.

SOURCE: Adapted by the Dangermond Group from the International Mountain Bicycling Association’s Trail Sofutions.

Figure 4.2.1-1
Half Rule

utilize the half rule up to the maximum sustainable grade. For

example, a trail with a portion having a 30-percent sideslope
will have a trail grade as high as 15 percent. However, trail
grades should not exceed 15 percent since that is the maximum
sustainable grade. In areas of excessive sideslopes, the use of
switchbacks will be necessary, as switchbacks will enable the
trail to be built at less than a 15 percent grade.

4.2.2 The 10-Percent Rule

Guideline: Design the trail such that the average trail grade (or
critical climbing segment on long trails) is equal to or less than
10 percent (Figure 4.2.2-1, Average Trail Segment Grade).

Aligning a trail segment with an average tread grade of 10
percent or less increases the longevity and durability of the
trail. Using the “average trail segment rule” provides an easy
way to compute the approximate length needed to reach the
top of a grade at a sustainable slope when plotting trails on a
topographic map. Specifically, each 10 feet of elevation gain
requires a run of at least 100 feet.

Average Grade (percent) = Rise x 100
3 U.S. Department of Transportation, Federal Highway Run
Administration. “Special Structures” Tiail Construction and Maintenance
Nozebook. Available at: htep://www.thwa.dot.gov/environment/
fspubs/00232839/page10.htm
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Elev: 458ft

Run = 100ft

8 foot rise

700 footran x 100% = 8% average grade

Aligning a trail segment with an average tread grade of 10 percent or less increases
the sustainability of the trail. Using the average trail segment rule provides an easy
way to compute the approximate length of trail that will be needed to reach the top
of a grade at a sustainable slope when plotting trails on a topographic map.

Average grades of 10 percent or less allow the trail to rise and fall without resulting
in overly steep sections. Most soils will sustain tread grades of 10 percent or less.

SOURCE: Adapted by the Dx

Group from the Mountain Bicycling Association’s Trail Solutions.

Figure 4.2.2-1
Average Trail Segment Grade

Because water moves faster on steeply sloped trail treads, its
erosive capacity is increased. Limiting the average grade of
the trail tread to 10 percent or less will help limit erosion. In
addition, limiting a trail to a 10-percent grade will provide a
trail that is accessible to more users.

4.2.3 Minimal Use of Switchbacks

Guideline: Reduce the number of short, stacked switchbacks
when traversing steep terrain; use fewer long switchbacks
instead (Figure 4.2.3-1, Switchbacks).

Traversing the slope and following the natural contours of the
land result in a trail with fewer switchbacks. This approach
avoids the danger of steep, stacked switchbacks. Trails that
traverse the slope are less disruptive to the sideslope and its
vegetation, and are less likely to undermine the slope. They also
appear more natural, offer more opportunities for connecting
to interesting places, and are open to better views.

4.2.4 Outsloping of the Trail

Guideline: Construct trails with an outslope of 2 to 5 percent.
County preference is for 2-percent outslope (Figure 4.2.4-1,
Outslope).

As water drains onto the trail tread from the sideslope above,
even when the trail is built within 45° of the contours (outside
of the fall-line zone), there will still be a tendency for water to
be intercepted and diverted down the trail tread. To reduce the

view point

point of interest

1

~—— point of interest

view point
PREFERRED

point of interest Fewer long switchbacks

point of interest !

Traversing the slope and following the natural contours of the land result in a trail with fewer
switchbacks. This approach avoids the dangers of steep, stacked switchbacks. Trails that
traverse the slope are less disruptive to the sideslope and its vegetation, and are less likely to
undermine the slope. Also, they appear more natural, offer more opportunities for
connecting to interesting places, and are open to better views.

SOURCE: Adapted by the Dangermond Group from Hesselbarth and Vachowski's Trail Construction and Maintenance Notebook.

Figure 4.2.3-1
Switchbacks

flow of water down the trail tread, the downhill or outer edge
of the trail should tilt slightly down from the uphill side of
the trail. In general, 2 percent provides an adequate sideslope
in steep terrain that makes it safe and comfortable for users.
However, on a new hand-built trail where moderate to heavy

use is anticipated during the rainy season, the trail may be built
with up to 4 percent of outslope to overcompensate for the
compaction and displacement that is likely to occur. Typically,
an outslope should be a minimum of 5 percent on slippery clay
soils and where the adjacent sideslope is steep and the trail is
narrow. Over time, compaction and displacement will usually
decrease the sideslope, so frequent grade reversals are essential
for increasing the life of the trail.

An exception to this guideline is used for switchbacks. Water
can flow perpendicularly across a series of switchbacks, causing
damage to the trail. A solution is to inslope the uphill side of the
trail, above the hairpin turn of the switchback, to direct water
off the trail (see Section 5.0, Trail Operation and Maintenance,
regarding construction of switchbacks).
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ARPNE: AN SUTSLOPED
TREAD ALLOWS WATER
fo PRAIN 1IN A GENTLE,
NON-ERCSIVE MANNER-
cAUED U sHERT Frow.”

To reduce the flow of water down the trail
tread, the downhill or outer edge of the tread
should tilt slightly down from the uphill side of
the trail. Typically, the outslope should be a
minimum of 5 percent on slippery clay soils
and where the adjacent sideslope is steep and
the trail is narrow. It may be as high as 10
percent on wider, less slippery soils with
gentler sideslopes. Over time, compaction and
displacement will usually decrease the
sideslope, so frequent grade reversals are
essential for increasing the life of the trail. For
accessible trails, the maximum outslope is 5
percent.

Note: County prefers 2% outslope

SOURCE: Adapted by the D Group from the Mountain Bicycling Association’s Trail Solutions.

Figure 4.2.4-1
Outslope

4.2.5 Maximum Sustainable Grade

Guideline: Trail grades should reflect the conditions of the trail,
including soils, precipitation, erosion and use, and generally
should not exceed 15 percent for up to 300 feet.

The maximum sustainable grade of a trail varies and depends
on many factors, including soils, type and number of users,
rainfall, tread watershed size, and trail difficulty level. Trail
segments that exceed 10-percent grade will not be as durable
or lasting and therefore should not be used frequently.

Soils

The characteristics of soils play a large role in determining the
maximum practical grade of a trail. As seen in Table 4.2.5-
1, Properties and Behaviors of Common Tread Materials, soils
present a variety of characteristics that determine soil stability
under wet and dry conditions.

Decaying vegetative materials have no chemical or mechanical
binding properties. As these materials decay, they will compact
to a thin slippery layer, ill-suited to steep slopes. Clay and silt
form chemical and mechanical bonds that make them resistant
to erosion when they are dry and compacted. On wet steep
slopes, these soils can form slip planes that result in mudslides.

These soils are also subject to downhill displacement by users.
Grains of sand do not bond chemically; however, the more
ragged the grains, the better they hold together. They can be
stable on gentler slopes, especially when wet. Ragged gravel
has similar properties to sand. Although these soils tend to be
permeable to water, trail erosion is likely to occur before water
can percolate into the soil because water moves with greater
velocity on steeper slopes. Combination soils such as loam
are the most sustainable, with the bonding properties of clay
and the permeable properties of sand and decayed vegetative
matter.

User Impacts

User impacts increase on trails with steeper grades due to the
force required to travel uphill and the force required to slow
down the speed of descent while traveling downhill. The steeper
the trail tread, the greater the potential damage from users.

Precipitation and Vegetative Cover

The duration, volume, and intensity of rainfall affect the
maximum sustainable grade of the trail. Alchough annual
rainfall in the County is relatively low, individual rainfall events
can be quite intense, dropping a lot of water quickly, with
substantial force, and creating splash erosion on the trail tread.
The steeper the grade, the more crucial it is to have vegetative
cover on both the sideslope and the trail tread to substantially
increase the ability of soils to absorb and hold water. Tree and
shrub canopies intercept water before it reaches the ground,
allowing the water to evaporate from the leaves. In addition,
much of the water that penetrates the soil is removed by the
capillary action of the vegetative roots, and is transpired into
the air.

4.2.6 Controlling Water on a Trail

The best way to control water on a trail is by manipulating
the tread watershed size by controlling the distance between
low and high points of trail segments (Figure 4.1.1-1). On a
rolling landscape, align the trail so that it undulates with the
landscape to automatically produce high and low points on the
trail, thereby creating smaller tread watersheds. Other methods
used to control water on a trail include knicks, grade reversals,
and water bars.
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TABLE 4.2.5-1

PROPERTIES AND BEHAVIORS OF COMMON TREAD MATERIAL

Material and Particle Size

Properties and Characteristics

Behavior in Trail Tread

Clay {0.002 mm)

Clay is very fine with a sandwiched
structure that is ionically charged in the
middle. Clay results in a slippery tread
and is subject to slippage between
layers on sloped surfaces.

Clay is stable when dry, but
slippery when wet. It holds water
well. Clay, such as that used in cat
litter, can be used as a soil binder
when mixed with less stable soil

types.

Silt (0.05to 2.0 mm)

Silt is fine- to medium-textured
sediment from broken rock. Silts with
larger particles tend to be less muddy
when wet.

Silt is variable. In general, it tends

to be stable when dry and slippery
when wet. Silt can be dusty when

dry. It can be added to less stable

soil types as a binder.

Sand (0.05 to 2.00 mm)

Sand is coarse-textured broken rock
that drains very well. Sand has little
resistance to erosion and displacement
due to its lack of ionic charge and
binders. The more ragged the grains of
the sand, the less likely it is subject to
displacement and erosion.

Pure sand treads displace and
erode easily. Sand can increase
drainage and compaction
resistance when added to other
trail materials.

Loam (0.002 to 2.0 mm)

The most commoen soil, loam is a mix
of clay, silt, and sand. Depending on
the mixture, loam can provide a stable,
well-drained surface.

A well-balanced loam is smooth,

firm, and stable on treads when
dry.

Gravel (2 mm to 6 cm)

Gravel is broken rock without binders.
It provides good bearing strength.

Angular particles provide some
stability, which partially offsets its low

binding properties.

Gravel increases bearing strength
and load resistance when added to
other soil mixtures. Gravel creates
a rough bumpy trail that may
encourage users to walk off the
trail.

Cobbles (6 cm to 20 cm)
Stones (20 cm to 48 c¢m)

Cobbles and stones are rocks that need
smaller particles, dust, and compaction
to fill voids and provide binding.

However, cobbles and stones provide
strength and load resistance. Rounder
stones are easier to walk on.

Cobbles and stones add even more

bearing strength and load
resistance when added to other soil
mixtures. They create a rough
bumpy trail that may encourage
users to walk off the trail.

Crushed stone /
decomposed granite (size

varies)

Crushed stone is mechanically crushed
rock. Heavier stone such as

decomposed granite provides greater
resistance to displacement. Rock stones

are easier to walk on.

Crushed stones have variable
behavior, resistance to
compaction, and moderate
resistance to displacement.
Crushed stones are easily eroded
by moving water, but do not get
muddy. Decomposed granite is
commonly used in newly built
trails, not in preexisting trails.

Humus (organic soil, no
size)

Organic product of vegetation decay
with no binders and little mineral
content, which compacts to a thin layer
over time.

Humus ruts easily. Humus is also
easily displaced unless bound by
roots. It is not generally
recommended for use as tread.
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