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Addendum
The Following Changes were approved by the
Bidwell Park and Playground Commission
11-15-00

1. The following paragraph be amended into the Bidwell Park Trails Manual:

Pruning techniques shall be used to provide variation and interest in trails. Methods such
as directional pruning shall be used to provide desired clearance for passage but
minimize vegetation removal. In addition, vegetation height on trail shoulders may vary (12
to 18 inches) in height depending on location. This particularly important for Class C trails.

As presented, the above paragraph would be incorporated into the Manual at the following
locations:

a. Page 24 - Maintaining Existing Trails, Clearing Existing Trails, insert as new
para. 5.
b. Page 27 - Insert on Figure 7.
c. Page 28 - Maintaining Existing Trails, Brushing Existing Trails, insert as new
para. 6.
2. Section titled “clearing and Brushing for a New Trail, second paragraph be amended to
read as follows:

“For protection against erosion, and to maintain the appearance of area, trees six
(6) inches or less in diameter may be removed in conjunction with trail design and
construction althealthy-trees-over12inchesin-diametershould-beteft.
Where trees in excess of six (6) inches are encountered, alternative routing shall be
considered. In the event alternative routes cannot be located, the tree(s) shall be flagged
and the proposed removal(s) be reviewed and approved by the Director or his/her
designee. Preference will be given to Butte County natives with nhon-Butte County natives
removed where practical.

Background

Adopted in 1999, the Trails Manual provides the basic standards for improving and
maintaining trails in Bidwell Park. Upon its adoption, the Trails Manual provides clear and
concise guidelines which, from to time, require amplification or clarification. Staff is
recommending clarification regarding amount of vegetation to be removed from shoulders
of trail. Currently, the manual give the impression that all vegetation should be cleared.
Staff is recommending that various techniques be used for specific applications and
desired outcomes. Examples include directional pruning and graduated shoulder
clearance to take advantage of natural features.
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| ntroduction

Bidwell Park isthe third largest municipa park in the United States with 3,670 acres of improved,
semi-improved, and wilderness parkland. While amunicipa park, Bidwell Park is aso one of the
largest regiond parksin northern Cdifornia. Visitors from throughout northern Caifornia come to
recreate in Big Chico Creek, Caper Acres, itsbal fields, and on its over fifty miles of trails. Thesetrails
dlow (wakers, runners, hikers, horse riders, and mountain bike riders) accessto every part of Bidwell
Park; however, in the decades after the Park was established few formal/officid trails exist while many
informa/unofficid trails crisscross the Park.

THE PURPOSE OF THE BIDWELL PARK TRAIL MANUAL

Trails are one of the most important featuresin any park system. The creation and maintenance of a
hedthy and sustaingble trail system provides qudity recregtiona opportunities in the form of walking,
hiking, mountain biking, horseback riding, and more, aswell as access to the Park’ s points of interest
without diminishing the natural resources of the Park or effecting future generations ability to utilize
these resources. The Bidwell Park Trail Management Manud lays the groundwork for along-range
trall program and reflects the vision contained in the Bidwel | Park Master Management Manual of
protecting park resources while providing enjoyable and safe recreational opportunities.

The Bidwell Park and Playground Commission and Park Department staff felt that after nearly a
century of existence, the Bidwell Park trail system needed aformd plan to guide its next century of
activities. The Park and its trails are under increasing pressure as the area population grows and people
throughout northern Cdlifornia seek additiond recregtiond activities and places to escape to. With the
addition of the new park acquisition land, the Bidwell Park and Playground Commission (Commission)
Oand staff want to be able to create a sustainable system of trails before they are randomly and
haphazardly developed by people trying to gain access to new aress.

This document is awork in progress. Important components of the Manua will be developed over the
next few years as resources alow. Trails have never been formaly identified or their condition and need
assessed. Trail maintenance has been conducted in a reactive rather than a pro-active manner and relies
on the availability of volunteers. Limited trail development and maintenance sandards exist in the
Magter Management Plan, but more are needed. Policies developed in the City’s Genera Plan, Bicycle
Pan, Bidwell Park Master Management Plan, and by the Commission have never been assembled into
asingle document for guidance.



The god of this Plan isto incorporate dl the information and policies that exist to date, develop a plan
to properly assesstrails and gather needed information, and produce aworkable “Tralls Manud” to
guide the efforts of saff and volunteersin developing and maintaining a hedthy, susainable trail sysem
asanintegrd part of an hedthy, susainable Bidwell Park.

Asaliving document, this Plan will be updated as policies are developed and information gethered. It is
laid out to be easily expandable without having to reproduce the whole document._Chapter pages are
individudly numbered so that in chapters in which components (like BPPC policies) may be updated on
amonthly basis changes can be easlly insarted. The Tralls Manud isincluded as an Appendix but it is
also intended to be used as a“ stand-aone’” management and field tool for Park staff and volunteers. It
provides generd knowledge of overdl trail management, outlines sandards and guidedines for trall

work, and describes how to congtruct a variety of trall festures. By establishing well-defined
procedures, the Trails Manud insures that the trail management program will be consstent. This
manud is not intended to supplant trained, experienced, and skilled workers. It isintended to
supplement their knowledge, and provide guidelines from which to operate.

Necessary Approvals and Environmental Review

This manud is not intended to supplant the need for discretionary gpprovas, environmenta review, or
permits from regulatory agencies, as established by the City’s Municipa Code, the State Public
Resources Code, or other gpplicable provisons of loca, Sate, and federd law. Maintenance effortsin
non-sengitive resource areas typically do not require review and gpprova outside the Park Department,
but some maintenance activities within sendtive resource areas, and most new congtruction will require
some leve of environmenta review, discretionary approva, or permitting.

Many of the activities discussed in the Trails Manud explicitly require the approva of the Park Director
or higher desgnee. Additiondly, any activity for which the need for gpprovas, permits, or review is
not clear should be referred to the Park Director for his’her consderation. As part of the responsibility
for reviewing proposed actions, the Park Director or hisher designee will consult with such individuas
as necessary to determine whether discretionary approvals, environmenta review, or regulatory permits
are required for the proposed action.

Components of a Healthy Trail System

A hedlthy trail system is created through the integration of a diverse staff, a strong resource base, an
involved public, and a clear set of procedures. The trail management program for Bidwell Park
involves a number of components, al of which must work together to be successful. A hedlthy trail
system in Bidwell Park requires:

* Inventorying and monitoring the trail system,

* Determining and accessing needed resources,

* Maintaining, rehabilitating, and creating trails,

* Determining user need and assigning trall use,

* Educating trail users of opportunities and responghilities, and

* Determining and enforcing trail rules and regulations

The Trails Manud provides background information and procedures for each of these components.
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Public Support of the Trails Program

The success of the trails program for Bidwell Park rdlies heavily on the involvement of the publicin a
variety of ways. Volunteers are needed to provide labor for trail projects and routine maintenance.
Trall users need to take it upon themselves to understand, respect, and follow al trail regulations and
policies. And loca businesses and community organizations need to donate money and resources for
trail projects. In short, success depends on the public sharing in the work needed to create and

maintain a hedthy trail sysem in Bidwell Park.



| nventorying and Monitoring
the Trail System

Managing resources without knowing their present state, and how they evolve over time, is both
irrespongble and ineffective. To combat this problem, a comprehensive inventory and monitoring
systemiisvita to any successful management program. Thetrall system in Bidwell Park islarge,
complex, and subject to frequent change. In order to have a hedthy trail system, trail resources need to
inventoried and monitored over time. Over the next severd years, aformd inventory and monitoring
system for Bidwell Park will be initiated under the guiddines outlined below.

Mapping and Surveying the Trail System

One of thefirg stepsin asuccesstul trall management program is the surveying and mapping of the
exiding trall sysem. This process involves the hiking of each trail with arolatape whed, tape measure,
andtral log. Astheinspection team hikesthetrall, they should record every structure encountered into
thelog (eg., bridges, puncheons, safety rails, retaining walls, steps, etc.). Each structure should be
measured to identify its length or dimension. It should dso be ingpected to determine its structura
integrity and genera condition. Deficiencies should be noted and those structures requiring repairs,
upgrade, or replacement entered into thelog. As the inspection team hikes the trail, they should dso
survey the trail's bed and tread surface. Deficiencies, such as entrenching, drainage problems, exposed
roots, and downed trees, need to be identified, measured, and logged. Through this process, a
complete inventory of trail features and structures can be recorded, and every deficiency identified and
quantified.

In addition to recording a complete inventory of trail features and structures, information on trall
aignment, distances, and hiking times should be collected. Specific, definable reference points should
be accuratdly located, and the trail’ s position should be plotted on a topographica map. In the near
future, inventory data should be entered into a computer program (Spreadsheet or other appropriate
format), and the information describing the trails location used to place thet trail into a GIS program.

Classifying Trails

Oncethe exigting trail system is mapped and surveyed, each trail needs to be placed into a genera
group or class. The placement of trailsinto these classes is determined by using specific criteriawith
predetermined vaues (see figures 1a, 1b and 2). Using these criteria, each trail can be evaluated
individudly, as wel as comparatively.

Placing trailsinto class categories dlows for objectively assgning standards and work prioritiesto trails,



which are conggtent with their primary function, environmenta senstivity, relationship to developed
facilities, and vigtor use. Class A trals are assigned the highest trail congtruction and maintenance
gandards. The maintenance standards for Class B and C trails are of decreasing priority unless
extenuating circumstances dictate otherwise. The sdection of trails for maintenance and rehabilitation
work is aso influenced by their dlassfication. Assuming visitor safety, resource protection, and trall
investment concerns are equd, those trails with the highest classifications should receive the highest

priority.

The overdl system for classifying trails, aswdll asindividud sets of criteriafor classfication, is heavily
influenced by exigting trail resourcesin Bidwel Park. Until a complete and thorough inventory is done,
the applicability and successful implementation of this classification system will not be known.
Modification of the classification system may or may not be needed to creste an appropriate inventory
and monitoring program for Bidwell Park.



Acceptable Trail Classifications

Acceptable Classification
s

Criteria A B

1. Disabled Accessible Trails

2. Interpretive Trails

3. TrailsWithin Visitor Facilities

4. Trails Connecting Visitor Facilities

5. Trailswith Parking Access

6. Destination Oriented Trail

7. Trials Connecting to other Trail
Systems

8. Trailswith Fragile Environments
Restrict Use

9. Trialswith Special Safety Concerns
Restrict Use

10. Grade Limitations that dictate trail
use.

11. BikesUse

12. Equestrian Use

13. Used by dll - equestrian, hiking,
biking




Figure la

Definitions of Criteria for the Trail Classification-Survey

For this classfication system, avistor facility is defined as a developed picnic are, interpretive center,
and so on.

Definition of Criteria

1. Tralsdesigned as“dl access’ (i.e. accessible to whedlchairs and others with disabilities).

2. Tralswith aseries of interpretive Sgns or sdf-guiding pamphlets.

3. Tralsthat originate and stay within avistor facility.

4. Trallsthat connect two, or more, vigtor fecilities,

5. Tralsthat sart, pass through, or end a a parking lot (developed or non-devel oped).

6. Tralsthat lead to unique and/or Sgnificant scenic, higtoricd, or recrestiona features.

7. Trailsthat are part of longer regiond trail systems or connect to other agency trails.

8. Trallsthat pass through fragile environments. Fragile environments are defined as aress atrail
passes through that are sendtive to disturbance because of endangered plant or anima species, ungtable
geology, €ic..

9. Trailswith safety factors to consider, such astrail structures, steep terrain, and/or precipitous
drops.

10. Arethere grades which limit type of use that should be considered.

11. Trallsthat are suitable for bike use.

12. Trailsthat are suitable for equestrian use.

13. Trails suitable for combined uses including eguestrian, hiking and biking

Figurelb



Trail Classification Survey

Trall Name:

Criteria

Check All Applicable

1. Disabled accessible trail

2. Interpretive trail

3. Trailswithin visitor facilities

4. Trails connecting visitor facilities

5. Trailswith parking access

6. Destination oriented trail

7. Trials connecting to other trail
systems

8. Trailswith fragile environments
restrict use

9. Trialswith special safety concerns
restrict use

10. Grade limitations that dictate trail
use.

11. Bike use

12. Equestrian use

13. Used by dll - equestrian, hiking,
biking

Surveyed by:

Date:




Figure 2

Class A Trail Design
Class A trailsinclude dissbled accessible trails, aswell as some biketrails. The following specifications
are required to be met and maintained for atrail to be classfied Class A.

Drainage
In aress of trail trenching, trampling, or saturated trail beds, Class A trails must have grave, water bars,
turnpikes, or other structures for resource protection and visitor safety.

Trail Bed

Thetrall bed width for aClass A trail should be 36 inches to 60 inches, with a preferred width of 60
inches. Trail tread width and composition will vary depending on the surrounding terrain, vegetation,
and assigned vigitor use. Class A trailsassgned "al access’ (i.e. disabled accessible) must have atread
surface cgpable of accommodating whed chairs, and be a minimum of 60 inches (5 fegt) wide to dlow
two wheelchairs to pass one another.

Clearing Limitsfor Downed Logs and Tree Limbs
Trail dearing limits for downed logs and tree limbs must be 10.5 feet high.

Brushing Limits for Shrubs and other Smaller Plants
Trail brushing limits for woody brush and smaller plant species must be 10.5 feet high.
Preferably, shoulders should be cleared back 12 inches.

Bridges, Puncheons, Steps, and other Trail Structures

Trail structures such as bridges, puncheons, and steps must have aminimum tread width of 48 inches,
including a minimum 40 inch tread width between handrails and posts. A wider tread width may be
desrable. Bridges for equestrians and/or mountain bikers must have a minimum treed width of 52
inches between sdfety rails.

Safety Railings
Safety railings must be present when the vertica drop from the tread exceeds 4 feet. The height must
be 42 inches from the tread surface and amidrail diagonad must be installed.

ClassB Trails Design

Class B trails include equestrian, hiking and some mountain biking trails that provide access into regions
away from developed vistor use facilities. The following specifications are required to be met and
maintained for atral to be classfied Class B.

Drainage



Structures, such as turnpikes or puncheons, are ingtaled only in wetlands or areas of specia concern
(endangered plants/animas or culture resources).

Trail Bed

Thetrall bed width of a Class B trail should be 24 inchesto 48 inches with a preferred width of 48
inches. Along a precipice or hazardous area it should be wider to provide greater user safety. Trall
tread width will vary depending on the surrounding terrain, vegetation, and assgned vistor use. The
trail tread must be composed of naturd materias.

Clearing Limits for Downed Logs and Tree Limbs
Trail dearing limitsfor down logs and tree limbsis 12 feet.

Brushing Limitsfor Shrubs and other Smaller Plants
Trall brushing limits for woody brush and smdler plant speciesis 12 feet high. Preferably, shoulders
should be cleared back 12 inches.

Bridge, Puncheon, Steps and other Trail Structures
SameasClassA.

Safety Railings
Same as Class A.

Class C Trails Design
Class C trailsinclude lightly used hiking trails. The following specifications are required to be met and
maintained for atrail to be classfied Class C.

Drainage
Structures, such as turnpikes or puncheons, are best avoided, and ingtalled only as aresource mitigating
measure (i.e. controlling heavy eroson).

Trail Bed

For Class C trails, the trail bed width between 18 inches and 36 inches, with a preferred width of 36
inches. Along a precipice or hazardous area it should be wider to provide greater user sefety. Trall
tread width will vary depending on the surrounding terrain, vegetation, and assgned vistor use. The
trail tread must be composed of naturd materias.

Clearing Limitsfor Downed Logs and Tree Limbs
Trail dearing limitsfor down logs and mgor limbs must be 10.5 feet high. Preferably, shoulders should
be cleared back 12 inches.

Brushing Limitsfor Shrubs and other Smaller Plants
Trall brushing limits for woody brush and smaler plants must be aminimum of 10.5 feet high.

Bridge, Puncheon, Steps, and other Trail Structures
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Trail structures should be avoided by initid layout or relocation. |f absolutely necessary, they will be
the sameasClass A.

Safety Railings
Safety railings should be avoided by initid layout or relocation. |f absolutely necessary, they will be the
sameasClassA.

Monitoring and Evaluating the Trail System

Thetral sysem in Bidwell Park is not gatic. The system will change and evolve over time. In order to
recognize changes, and then make provisons for them, the trail system needs to be periodically
monitored and evaluated.

| nspecting Individual Trailsin the Field

Thetrail sysem should be surveyed annudly to determine work priorities for the year. Each trall within
Bidwdl Park, legitimate or not, should be walked its entire length. Any needs observed for that trall, be
it tread maintenance, clearing and brushing, closure and rehabilitation, etc., should be recorded. Once
al trails have been inspected, work priorities for the upcoming year should be developed. These
priorities should be based on the current budget and available resources, trail classfication, visitor use,
and any other appropriate factors. See the section Determining Work Priorities for the Upcoming
Year, under Deter mining and Accessing Needed Resour ces, for criteriato prioritize trail work.

Reclassifying Trails

The process of classifying atrail system should be performed at least once every three years. Fecility
developments, resource concerns, and visitor use are subject to change. Periodic reevauation of
classfications will ensure that assigned standards and work priorities reflect the current system’s needs.

Reevaluating the Trail Management Program

The trails manua/program for Bidwell Park should be reevauated every five years. Changesin budget
and available resources, vistor use, and management philosophy may warrant the revision of the manua
to reflect any differences. Trails are to be reclassified into one of the three classfications.

I ncor porating New Data on the Trail System

Information is only as accurate and useful, asit is up to date and easy to access. As changes occur in
the trail system, those changes need to be accurately recorded, and stored in a useful format that is easy
to locate and access by dl gppropriate staff. Information from the field needs to be quickly entered into
the current information storage system. Timely incorporation of new data will reduce errors and alow
decisons to be based on the best available information.

In the near future, dl information will be stored in a central location on a computer, and be connected to

11



the Bidwdl Park GIS system. In addition, the next few years should see the adding of a staff person
who is assigned, pecificaly, to the management of trailsin Bidwell Park. Part of the respongibility of
this saff person will be to organize and maintain the information system for the trails program.

Deter mining and Accessing
Needed Resour ces

Determining Work Prioritiesfor the Upcoming Y ear

All theindividud trailsin Bidwell Park, legitimate or not, should be ingpected annudly to observe and
record any needs, such asrepair to drainage structures, clearing and brushing, closure, and so on.
Once dl trails have been ingpected, work priorities for the upcoming year need to be devel oped.
These priorities should be based on the current budget and available resources, trail classfication,
vigtor use, and any other appropriate factors.

All things being equd, trail work should be prioritized in the following way (listed from highest to lowest
priority):

* Repairing damaged and unsafe trail structures, such as bridges, steps, etc.

* Mitigating soil eroson through the maintenance and building of drainage structures

* Clogng and rehabilitating bootleg trails

* Clearing and brushing exiding tralls

* Repairing or upgrading tread on existing trails

* Relocating sections of exiting trail around problem areas

* Building significant new structures (i.e. bridges, puncheons, etc.) on exidting trails

* Building new trals

Accessing and Coordinating Resourcesfor Trail Work

A hedthy trail sysemin Bidwell Park requires a certain amount of maintenance and development. But
no amount of trail upkeep and enhancement can occur without access to labor and materials.
Coordination of park staff, recruitment of volunteers, and efficient use of materids is needed to create
and maintain safe, enjoyable, and ecologicaly sound trails.

Acquiring Permission and Resourcesfor Trail Work

Different trail projects require the involvement of different Park Department staff. Routine, day to day
trall maintenance and smdller trail projects can be done by, or with the permission of, an gppropriate
Feld Supervisor. Larger trail projects, which reguire high levels of labor and materias, need the
permission of the Park Director in order to be done. If apark employee is unsure of who needsto be
informed of proposed trail work, he/she should aways take the time to seek out the appropriate
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people, rather than start an unapproved trail project.

As noted in the Introduction, some activities may require environmenta review, regulatory permits, or
discretionary approvas outside the Park Department. New trails and capital improvement projects
will require some level of environmentd review, ranging from a categorica exemption, asmple process
for projects which do not have the potentid for adversely affecting the environment, to a more thorough
initid study of environmentd effect and public review process. Capitd improvement projects within the
Park may aso require the gpprova of the Bidwell Parks and Playground Commission. Findly, certain
activities within senstive, regulated, habitats may require permits from the Army Corps of Engineers
(wetlands), the U.S. Fish and Wildlife Service (habitat for federdly-listed endangered and threstened
gpecies), California Department of Fish and Game (Streams and Lakes; habitat for state-listed
threatened and endangered species), or the Regiona Water Quality Control Board (wetlands). Any
activity for which the need for approvals, permits, or review is not clear should be referred to the Park
Director, who will provide clarification or refer the question to appropriate City staff or regulatory

agency.

Additiondly, the maintenance of drainage structures which are within Big Chico Creek, or within the
portion of atributary immediately upstream of Big Chico Creek, shdl be approved by the Park
Director or hisher designee prior to the commencement of the maintenance activity. Big Chico Creek
provides breeding habitat for salmon, which can be adversdy affected by sedimentation during critica
portions of their lifecycle. The Park Director or hisher designee shall salect maintenance procedures
which minimize sedimentation within Big Chico Creek and shdl time maintenance activities in amanner
which minimizes disurbance to the fishery.

Recr uiting and Coordinating Volunteers

Trall crew leaders and field supervisors need to work closdy with those st&ff thet are in charge of
recruiting and coordinating volunteers. Mogt trail maintenance and development can not be completed
without the help of volunteers. Coordination between park staff, volunteers, and materidsis critica to
efficient and effective completion of tral projects.

Remember: When working with volunteers on trail projects, the highest priority of park staff must be
the safety of those volunteers and any park users which might come in contact with trail work activities.
If people take the time to volunteer, park staff must take the time to make their experience as safe as
possible. It isthe responsbility of park staff to clearly present to each volunteer any potentid safety
risk, from poison oak to ticks to sharp tools, and provide them with the information and skills necessary
to participate in trail projects safely.
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Working Safely on Trail Projects

A hedlthy trail system can not be achieved without a hedlthy work force. Every employee and
volunteer working on trailsin Bidwell Park must fed obligated to him/hersdlf, park vistors, and to
hi’her fellow workers to use every safety precaution available to prevent accidents and promote safe
work habits. It is expected that every person working in atrail crew will promptly caution their fellow
workers of unsafe practices, including careless use of tools, lack of attention, and overconfidence or
inexperience, which might result in an accident. Safety precautions should be taken in dl Stuations, but
when working in more remote locations, even greater care needs to be taken. Consdering the time and
difficulty of trangporting injured victims from remote aress, it isimperative to have safety comefird.

City employees working in remote or inaccessible areas need to be equipped with portable hand held
radios. Radio communication cgpabilities should be investigated and identified during the field review of
trall projects. For trail crews with no city employee present, cellular phones may be available. Inthe
event that radios and/or cellular phones cannot be used due to availability or the work ste's
topography, aminimum of two people should be assigned to act as couriers. These individuas must be
familiar with the area so they can go for help in case of an accident.

Once notified, park staff should assist with the treetment and/or transportation of injured crew
members. The trestment and trangport of outside agency crew members should comply with the
emergency response policies of that agency. Only in Stuations where the park staff determine that such
action would be detrimenta to the hedlth or life of the crew member should these policies be
countermanded. Outside agency emergency response policies should be posted and disseminated to
the appropriate park staff prior to the start of any trail project.

Remember: You can AVOID accidentsby THINKING while you work.

Environmental Considerations

A varigty of environmenta conditions can occur when working in the outdoors. Trail crew workers
should dways be prepared for dl types of wesather, various types of noxious plants and animals, and
more.

Windy Conditions
Working in forested areas of Bidwell Park requires specid precautions during windy conditions. Al
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workers should be especidly aware of windsthat could shake limbs loose or blow trees down. No
crew should enter forested areas during high wind conditions. If caught in the forest during awind
gorm, every crew member should look up and listen for bresking sounds during wind gusts, and plan
possible escape routes. The crew supervisor should evacuate the crew from aforested area when
windy conditions develop.

A few basc guiddines to follow during windy conditions:
* Thefirg gorms of the winter may produce more windfal under mild wind conditions due to the
accumulation of dead materid during the rdaively cdmer summer and fal months.

* Gusgting winds moving in different directions will have grester tendency to cause windfal and bresk
out in the tops of trees.

* If working in one location for a ggnificant length of time, identify hazardous limbs and trees, and thair
possible impact zones in the work area.

* |f taking arest or lunch bresk during windy conditions, everyone must continue to wear hard hats and
stay aware of dangers.

Lightning
Lightning can be potentidly hazardous to crews working on trailsin certain areas. Crew members
should be aware of these areas and avoid them, if possible.

A few badc guiddinesto fallow if lightning occurs:

* If caught on open ridges, seek amid dope location with projections above you, or masses which are
higher than where you are. Podition yoursdf mid-range, and avoid projections and saddles.

* |n dense forests, avoid groups of tall trees and seek clumps of shorter trees.

* I lightning strikes close enough to induce ground currents, then avoid gullies, depressions, overhangs,
and caves, while kegping hands close to the body and off the ground.

Rain
All crew members must ensure that they have properly fitting and functiond rain weer during rainy
conditions. Kegp in mind that wearing rain gear may reduce visbility and impair hearing.

A few basic guiddinesto follow during rainy conditions.
* Always be aware of dippery footing, especidly when crossng wood or rocks.
* Remember that when tools become wet, they are more difficult to control.

Even though it may not be cold, the crew leader must be able to identify signs of hypothermia, and be
skilled inits treatment. Most cases of hypothermia occur when air temperatures are 30 to 55 degrees
F, and can occur at temperatures above 55 degrees F. during windy conditions.

Noxious Plants and Animals
Noxious plants and animals, such as poison oak, ticks, and other insects, can exist in many work
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locations. It isimportant that all crew members are advised asto their existence, and instructed on how
to identify them. Infections caused by noxious plants and animals can be very uncomfortable and can
even result in long periods of logt time.

A few basic guiddinesto follow when around noxious plants and animas:

* The crew leader should be made aware of any crew workers who have a specid sengtivity to
noxious plants and animas, or have had previous adverse reactions.

* Avoid burning poison oak, as the smoke can cause respiratory and skin problems for many people.
* Always protect exposed skin aress by wearing gloves, along-deeve shirt with cuffs buttoned, long
pants with cuffs closed around boots, and aface shidd, if necessary.

* Avoid touching your face after handling noxious plants and animals, and dways be sure to use cold,
Soapy water to wash skin when working in high risk locations. A sogp designed specificdly for this
type of contact is recommended. When in areas suspected of ticks, the body should be checked for
ticks frequently.

Visitor Safety
When working on trail projects, the safety of park usersis asimportant as the safety of thetrail crew.
Whether thetrail is open or closed, members of thetrail crew must take precautions to ensure visitor

ety

Trail Closed During Field Work

Obvious advantages occur when park staff have the opportunity to completely close trails that need
work. However, when this occurs, severa tasks must be accomplished, including:

* Notification to Park Office - The Park Department must be notified of trail closures, so dll
appropriate park staff can be informed.

* Public Notification of Trall Closure - Every atempt should be made to provide users with advance
notification of aclosure. Public service announcements viaradio and T.V. stations, newspapers, and
park generated publications are dl gppropriate avenues for disseminating information. In addition,
other appropriate agencies and related offices should be contacted, when appropriate.

* Signing of Trall Closures - All entry points onto a closed trail should be signed appropriately with
gandard Park Department signs. Providing an estimate of the reopening date should be included on a
sgn, when possible. All signs should be promptly removed when work is completed.

Example Sign: TRAIL CLOSED FOR MAINTENANCE
PLEASE DO NOT ENTER
Trall Likely To Reopen On

* Closure Enforcement - If staff patrolling or working on a closed trail observe someone using the trall,
it istheir respongbility to inform the users and request they immediately exit the trail.

Trail Open During Field Work
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Many timestrails are left open to the visiting public while crews work on trail projects. This has both
advantages and disadvantages.

Bendfitsinclude:

* The public being able to continue to use the trall

* Allows the public to see how Park crews upgrade and maintain trails

* Requires less pre-posting and natification than closed tralils.

Drawbacks include:

* Conflicts can arise between the productivity of the trail crew and public reations with the users

* Time logt keeping the trail safe for users

Aswith trails that are closed, those that remain open during trall projects require that severa tasks be
accomplished, including:

* Notification to Park Office - The Park Department must be notified of any traill work, so accurate
information can be given to appropriate park staff and public inquirers.

* Public Notification - Aswith complete trail closures, every effort should be made to provide the park
user with advanced natification of trail conditions.

* Signing of Trail Condition - All entry points onto the trall should be signed gppropriately. Signs
should be promptly removed when work is completed.

ExampleSgn: TRAIL CONSTRUCTION
Park Crew Currently Working On Trail
PLEASE USE CAUTION

Trail crew members must congtantly be dert to the development of hazardous Situations on the trail.
Tools inadvertently left dong the trail may cause a hazardous Stuation. Vigtors entering the work ste
must be announced to crew members or escorted through the work site. If visitors are dlowed to
proceed on their own, they must be advised of safety precautions. Working conditions such astree
fdling, cablerigging, etc., necesstate ahigher level of security, including spotters a al approaches,
temporary closure of thetrail at safe distances, and other appropriate actions.

Equestrian use may require additional precautions for safe trangt. Trail crew members should be
derted to turn off noisy equipment and avoid sudden movements as equestrians pass the work location.
In addition, members of atral crew should stland on the uphill sde of the trall, asvisbleto ahorse as

possible, whileit passes.
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Using Materialsfor Trail Work

During trail congtruction or maintenance, various types of materias are often needed. Whether
materials exist on Site, or are brought to the location, certain procedures must be followed.

Using Native or On-site M aterial

Native or on-gte materials are those consiruction materid resources that occur naturaly within the
environment or land form that the trail passes through. Using native or on-Site resources can reduce
project materid and labor cost, particularly in remote locations where materia transport distances can
be excessve. Native materials may aso enhance the architectura appearance of structures, and
minimize their visua impact in the surrounding environment. In choosing materids, their length of sarvice
shall be considered to reduce the long term cost and frequency of maintenance.

Resources such as trees, rock, gravel, soil, and vegetation can be used to congtruct trail
features/'structures when it has been determined that their use will not adversdy affect naturd or cultura
resources. In some cases, the use of native or on-site materials in Bidwell Park may require permits, or
other forms of notification, from a variety of county, State, and federal agencies. Be sureto check with
al gppropriate agencies before usng any materidsin question.

Recycled Materials

Recycled and used products shdl be considered for use over new, virgin materials provided it meets
the aesthetic and durability objectives for which it being used.

Sail

Soil is often needed for a variety of trail work, including tread maintenance and repair, turnpike and
causeway congtruction, and more. Soil may be obtained for usein the following priority order (listed
highest to lowes):

* Unwanted doughs and berms

* Excavated soil from cleaning or congtructing trail features

* Soil removed from restoring backd opes or berms
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Every effort should be made to restore and blend the source areawith its surroundings, and mask it
from view.

Vegetation for Transplant

Rehabilitation of a disturbed area often requires the trangplanting of native species. Trangplanted
vegetation should be sdlected and harvested from nearby areas abundant with desired species. When
selecting and transplanting vegetation, care should be taken to notice soil types, drainage, and the
amount of direct light and shade, so plants can be placed in smilar conditions, if possble.

Attempts should be made to leave harvested areas in as natural an appearance as possible. To avoid
excessve damage, do not repeatedly use the same access point when gathering transplants. Vegetation
for transplants should be placed as they would grow naturaly, and harmonize with the surrounding
habitat. Types of vegetation for trangplanting, and correct planting techniques, should be obtained from
the Urban Forester.

Rock and Gravel

Rock and grave are important materids for avariety of trail work, especialy involving drainage
features. Generaly, sources of rock and gravel, in amounts up to one cubic yard from the same genera
location, may be used in the following priority order (listed highest to lowest):

* Rock removed from clearing and cleaning tread, maintaining ditches, and from restoring designated
backd opes

* Rock from talus dopes

* Rock from streams or rivers (possibly dictated by a stream dteration permit)

The use of more than one cubic yard of rock must have the approva of the Park Director or higher
designee.

L ogs
Logs are used for avariety of trail structures. All standing trees and down logs selected for stringers,

retaining structures, and split products must have approva by afield supervisor or their designate. As
with any work in Bidwell Park, al signs of disturbance must be restored to a natural state. Sources of
wood should be consdered in the following priority order (listed highest to lowest):

* Trees cut when clearing atravelway

* Down trees, preferably off the trail and out of sight of park users (in some cases, they may be
within sight of the trail, but removing them should leave minima scars)

* Standing trees off the trail that are cut flush to the ground

* Non-native species

Down logs dong ariverbank should not to be used without approva of the Park Director or his’her
designate.
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Using Non-native or Off-site Material

Trail congtruction materials imported to the worksite that are not identical to netive, on-site building
materids are consdered non-native materiads. The use of these materias is gppropriate when native,
on-gte materials are unavailable or their remova would be ecologically detrimenta, or when non-nétive
materials are more cost effective and provide a safer, more durable, product. Prior to using non-native
materids, their potential impacts on the natura environment should be considered carefully. Non-native
materias should dways be environmentaly and aesthetically competible with surrounding resources.

Rock, Gravel, Soil

Rock should be quarry or river run clean, and free of debris. 1ts minimum size should be 4 inchesin
diameter. Gravel should be crusher base, and mixed with sand or crushed shde for compaction. Soil
should be free of large amounts of clay and contain no debris of any kind.

Milled L umber
Milled lumber is often required for a number of trail Sructures, including bridges, puncheons, and more.
Lumber used for trail projects should be pressure treated Douglas-fir or other gppropriate materid.

Hardware

All fasteners used for trail projects need to be hot dipped galvanized or zinc plated (except re-bar).
Washers should be hot dipped galvanized or maleable iron. Rods should be cold rolled sted. Pate or
sheet stedl needs to be hot dipped gavanized. And any repair work to hardware should be coated with
acold gavanizing process.

Steel Cable

Wire rope, and other steel cable, needs to be pre-stretched, galvanized, and engineered for proper
tendle strength. 1t should be of good qudity, and of suitable size for thejob. All metal components
need to be rust resistant.

Paints, Sealants, Preservatives

Paints, sedants, and preservatives may be gpplied to wooden and meta components of trail structures,
when appropriate, but should be avoided if at dl possible. When treatment of trail structuresis needed,
expertsin the use and gpplication of such products should be consulted, unless adequate in-house
expertiseisavaladle.

The use of wood preservativesis not recommended for use on trail structures unless warranted by
insect of fungi infestations. In most cases, by using pressure treated Douglas-fir or other appropriate
material, preventing earth-wood contact, and providing a proper air gap, preservatives can be avoided.
If sedlants and preservatives are needed, they should contain no Penta, Creosote, or other restricted
substances.

Metal primers and paints should be avoided on trail structures, if possible. The use of pre-gdvanized
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metal or Cor-Ten sted will negate the need for primers and paint, and reduce the long term
maintenance cost. If meta primers and paints are required, they should contain no lead or other
restricted substances.

Geotextiles

Since thar introduction in the congtruction of roads, geotextile fabrics have demongrated their
usefulnessin trail congtruction and maintenance. Geotextiles are currently manufactured usng awide
variety of fabrics, materids, and yles or designs. The geotextile industry is growing rapidly, and each
year numerous new products are developed that improve or expand the gpplication of this product.
Presently the three principa uses of geotextiles for tral work are in the congtruction of turnpikes and
causeways, drainage lenses, and retaining walls.

Turnpikes and Causeways

The most common use of geotextile fabric in trall maintenance isin the congruction of turnpikes and
causeways. Prior to building up the trail bed with soil or gravel, a course of non-woven, semi-
impervious fabric islaid down. This materid helps provide a stable base for the application of soil or
gravel, and reduces the contamination of fill materid by saturated base soils. This technique eiminates
mucking through knee-deep mud and burying two thirds of your base materid before the soil firms up.
Seefigure 3. For further detail on turnpike or causeway construction, see the section Building
Structures that Cross Streams or Wet Areas under Creating New Trails or Relocating Existing
Trails.

Drainage Lenses

Another gpplication of geotextile fabric isin the congruction of rock drainage lenses. Thistechnique
eliminates the need for congtructing puncheons or bridges when atrail is bisected by an ephemerd
creek or pring. Geotextile fabric isincorporated into a drainage lens by first laying down a course of
non-woven, semi-impervious fabric, and placing broken quarry rock on top of it. Next, a course of
woven, permegble fabric is placed on top of the quarry rock and capped off with grave or suitable
nativefill. This crestes areatively soil-free rock drainage lens that can easily accommodate low volume
water flows. Seefigure 3. For further detail on drainage lens congtruction, see the section Building
Drainage Structures under Creating New Trails or Relocating Existing Trails.

Retaining Walls

The third use of geotextilesisin the condruction of smdl retaining wals. By usng woven, permegble
fabric, adip out can be repaired quickly with minima materid cost. After adip out has been dug down
to firm soil, alayer of fabric (Iong enough to fold back over one hdf of itslength) is placed acrossthe
bottom. Next, the areaisfilled with gravel or a porous native soil, and compacted. The extrafabricis
then laid on top of the compacted grave or soil. The next layer of fabric isthen lad on top of the
compacted gravel or soil, as well asthe folded back bottom layer. Thislayer is stepped back to a
minimum L:1ratio. This provides better weight transfer and greater sability to thewadl. It dsoisfilled,
compacted, and folded back to one half of itslength. This processis continued until the last layer of
fabric isfolded back its entire length and cgpped with native soil. The outer edge, or face of thewadll, is
aso covered with native soil and compacted to prevent the fabric from being damaged from sunlight, or
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torn by foot traffic. It aso produces a more natura look to the retaining wall. Seefigure 4. For further
detall on retaining wall construction, see the section Building Dry Land Structures under Creating New
Trailsor Relocating Existing Trails.

Maintaining Existing Trails
Cresting the existing network of trailsin Bidwell Park has cost agrest dedl of time, |abor, materids, and
money. Assuch, it iscrucid to maintain exiging trailsin a heglthy condition. Trall maintenance can
include temporary closure, removing overhanging branches from trees and shrubs, resurfacing the treed,
building and cleaning drainage structures, and more.

Opening and Closing Trails

Trallsin Bidwell Park are often closed temporarily to protect againgt resource degradation. When wet,
trallswith natural tread surfaces (i.e. minera soil) are often subject to severe damage from trail users,
such as equestrians and mountain bikers. Horses and mountain bikes can leave depressions and ruts
that can compact soil, and pool or channel water. For that reason, trails are usualy closed until they
dry out.

The temporary opening and closing of trails for resource protection is determined by Park Rangers.
When Rangers invedtigate trails in the fidld and fed that trails are vulnerable to excessve degradation,
they will closethetrail system to use. Once Rangers decide that the potentia for trail degradetion is
minimd, trails are reopened.

Clearing Exigting Trails

In areas of Bidwell Park dominated by trees, the clearing of unwanted tree branches, roots, and woody
debrisisvitd to ahedthy traill. Unless maintenance crews are quick to remove obgtructions from a
trail, users will create detours above or below it. The end result is unwanted way trails that creste
resource damage and additional maintenance work.

Clearing maintenance includes removing windfdl trees, uproots, leaning trees, loose limbs, and wood
chunks from the travelway. Seefigure 5. The clearing dimension is determined by class.

Class A - Clearing limits must be 10.5 feet high. Preferably, shoulders will be cleared 12 inches back
from the trail.
Class B - 12 feset for equestrian and/or mountain bike trails. Preferably, shoulders will be cleared 12
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inches back from the trail.
Class C - Clearing limits must be 10.5 feet high. Preferably, shoulders will be cleared 12 inches back

from thetrail.

Downed logs which cross atrail should be cut back to the edge of the appropriate clearing limit (see
figure 6). Down trees over 3 feet in diameter should be given specid consderation. In some cases, it
may be more appropriate to reroute atrail around a downed tree than remove the treeitself. When a
large downed tree is encountered, the crew leader should be consulted. Tree limbs which fal within the
appropriate clearing limit should be cut flush with the tree trunk, regardless of atreg’slocation. See
figure 7. NOTE: No projecting stubs should be left. Downed logs and tree limbs that do not fall
within the appropriate clearing limit, and are not obstructions, should be left in their naturd ate. In
addition to the travelway itsdlf, care should be taken to make sure that no logs, branches, sticks, or
other debris block any drainage structure,

natura or constructed, that pass through, or near, atrail.

Logs, limbs, branches, and wood chunks on atrail, including those on the sdehill above thetrail that
could fdl into the trail, should be moved clear beyond the margins of the travelway. Cut log rounds
should be rolled off the downhill side of atral until they can not be seen. Limbs and roots that are cut
should be removed to the high side of atrail, out of sSight. Cut ends and root wads left on a Sdehill
should be blocked or anchored so they will not fdl into the trail in the future. All loose rock or soil ina
disturbed area should be removed, and the trail tread restored to as close to the original as possible.

Brushing Existing Trails

Aswith downed logs and tree limbs, when brush grows or is forced into a trailway, damage often
occurs dueto trail users creating adternate paths to avoid the obstruction. Because of this, keeping trails
free of overhanging shrubs and smdler plantsis vitaly important to maintaining ahedthy trail. Routine
brushing will increase user safety and enjoyment, and reduce long term maintenance cogts.

Brushing maintenance conggts of removing or mowing al shrubs and smdler vegetation from a
travelway, as needed for resource protection and user safety. The brushing dimension is determined by
class.

Class A - Brushing limits must be 10.5 feet high. Shoulders should extend 12 inches on each sSide.
Class B - Brushing limits must be 12 feet for equestrian and/or mountain bike trails. Shoulders should
extend 12 inches on each side.

Class C - Brushing limits must be 10.5 feet high.

Brush removal isfarly smple. The key isto find the source of the obstruction.  Often, many of the
branchesin atral grow from asingle slem. These can be easily located and cut off flush at the base of
the shrub. By cutting the branch at the source, years of brushing individua branches can be avoided.
Native, flowering, woody plants should be pruned instead of brushed whenever possible. Species that
lack woody branches can be cut back to agppropriate widths and maintained at that level every year.
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Larger debris should be scattered above and beyond atravelway, out of sight. Cut ends or other loose
materid on an uphill bank that could possibly fdl into the trail should be blocked or anchored so it will
not fal onto thetrail in the future. Smaller materid (leaves, twigs, €tc.) can be left on thetrail treed. No
debris should be disposed of in any drainage, natura or constructed.

A specid gpplication of brushing maintenance occurs at overlooks and vigta points. Brushing of visa
points and overlooks should be done as thoroughly as possible, down to the ground level. Leaving a
brush barrier or low screen to block user accessis ineffective. Hikerswill continudly try to breach a
brush screen to get the best view. Ingtead, brushing should be completed to ground level and arail
ingtaled. A rail provides a definitive barrier, as opposed to a brush screen. Vigta points and overlooks
are one of the most pleasing and surprising features to trail users and every effort should be made to
keep them in excdlent maintenance.

Maintaining Tread on Existing Trails

Tread maintenance consists of keeping a tread surface serviceable to park users, while maintaining its
environmental soundness. Damage to atread surface can manifest itsdf in avariety of ways, each
requiring a certain set of procedures to return tread to a healthy and safe condition.

Maintaining Crown or Out Sope

Out dope isthe method of grading atrall so that the outsde edge of thetrall is lower than theinsde.
This dlows water runoff to follow its natura course across atrail and down the dope. Proper out dope
will prevent atrail from becoming a channd for transporting the flow of weter. 1dedly, dl trail tread
should be out doped, but due to certain physical restraints, thisis not aways possible. If an out dopeis
not possible, acrown should be maintained.

When atrall surfaceis durable, backdope stable, and traffic and vegetation light, an out dope or crown
iseasy to maintain. If not, adough and berm often develops, or atrall becomes entrenched. Slough
and berm deposits should be removed and spread over the tread to produce the correct drainage
surface, in most cases being an out dope. 1n addition, backdopes need to be maintained or restored to
the angle of repose. Seefigure 8.

An entrenched trail occurs when the tread surface is below the level of the ground surrounding the
trailway. An entrenched trail can lead to the channdling of water and create severe eroson. To correct
this problem, any soil berm deposits on the outside edge of atrail need to be removed and spread over
the width of thetrail. Any low spotsin atrall tread capable of holding surface water should be drained
(if necessary) and filled with minera soil and/or rock to produce a crown or out dope. Any fill materia
that is needed should be obtained according to the guidelines outlined in Using M aterialsfor Trail
Work.

When an out dopeisthe correct drainage surface, it should be maintained between 6 and 10 percent,

angled down dope. If the appropriate drainage surface is a crown, the crown should be approximately
2inchesin height. Seefigure 9.
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Removing or Mitigating Exposed Tree Roots

Roots that are smaler than 3 inchesin diameter, and protrude over 1 inch above atread surface, should
be removed to at least 4 inches beyond the margins of the trail and to a depth of at least 4 inches below
tread level. Holes resulting from root remova should be filled and compacted with minera soil and/or
rock to create an appropriate tread surface.

Roots over 3 inchesin diameter should not be cut to provide tread base. Any exposed roots that are
larger than 3 inches in diameter, and determined to be a safety hazard or resource problem, should be
covered with native or non-native materias until no longer a concern.

Restoring Tread After Damage From Uprooted Trees and Slides

If an uprooted tree or dide damages a section of trail, the trail should be recongtructed to the
dimensions established for its classfication (see the section Classfying Tralls, under I nventorying and
Monitoring the Existing Trail System, for guidelines on tread requirements). Care should be taken
in layout of the reconstructed trail to avoid aress of active dide movement. A crew leader and/or trail
supervisor should be consulted to discuss dternative trail routes, if necessary. Seefigures 10 and 11.

Adding or Restoring a Gravel Surface

Graved surfacing of atraillway produces adurable, long lasting tread surface. If an existing gravel
surface has eroded, or resource protection warrants the gpplication of agravel surface, the following
procedures should be applied.

Graved surfacing should extend over the full width of atread surface. In poor soil conditions, the gravel
should be underlaid with a geotextile fabric to eiminate loss of grave into thetrall bed. Thetral bed
should be covered with alayer of grave a least 3 inchesthick. The finished surface should be firm and
uniform, and match the intended drainage design to facilitate water runoff. Seefigure 12.

Materid used in gravel surfacing should be crushed shde or pit-run up to 1 %2 inches in diameter, and
free of organic materia. If on-site borrow areas or stockpiles are to be used, they need to be marked
and designated. When work is completed, stockpile areas should be restored to a natura contour and
appearance to the greatest degree possible.

Maintaining Tread on Turnpikes and Causeways

The tread surface of aturnpike or causeway should maintain a crown of approximately 2 inches higher
than therail logs. If fill materid is needed to restore the crown of aturnpike, it can often be obtained
during maintenance of pardld ditches existing aong side the tread surface. Make sure approaches to
turnpikes are smooth and consstent with the rest of thetrail. See figure 13.

M aintaining Appr oaches to Puncheons and Bridges
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Approaches to trail bridges and puncheon sections need to be maintained so that the tread surface
remains level with the walking surface of the structure. If necessary, approaches at each end of trail
bridges and puncheon sections should be restored with minera soil and/or gravel (gravel being less than
2 inchesin diameter). Seefigure 13.

Repairing and Maintaining Tread on Switchbacks

Over time and use, switchbacks lose their shape. Periodically, a switchback needs maintenance to
reduce the need of costly recongtruction. Switchback maintenance involves reshaping of tread to the
intended drainage, cleaning of the inboard ditch on the upper leg, maintenance of the landing between
upper and lower legs, and rehabilitation of any short cuts developing between legs.

Reshaping the trail tread to the intended drainage normally involves removing the dough and berm on
the lower leg in order to re-establish a 10 percent outside drainage. The upper leg may have been
entrenched, thus blocking drainage into the inboard ditch. In such cases, regrade the tread surface to a
10 percent dope. Seefigure 14. If necessary, refer to Building Dry Land Structures, under Creating
New Trailsor Relocating Existing Trails, to understand basic switchback design.

Narrowing Tread

Where trails exceed the standard width for their classification, they need to be narrowed to appropriate
limits. There are two waysto narrow atrail depending on whether thetrail is cut on asidedope, or is
condructed of fill materid on more leve ground.

For trails cut on asidedope, part of the sidecast should be pulled back into the trail. If plantsare
present, they should be removed with their root ball intact, and then replanted in locations that help
define the newly established trail width.

For non-cut and fill trails, the gppropriate width should be reestablished by placing natural debris, such
as downed logs, limbs, brush, and rock, along the trail’s edge. Rock and logs should be partly buried
with the weethered side facing up. Compacted ground should be loosened to aid natura seeding or the
trangplanting of native vegetation.

Building and M aintaining Drainage Structuresfor Existing Trails

There is no sngle factor with as much ability to damage atrail as the unchecked flow of water.
Problems occur when atrail interrupts any of the natural drainage processes in the arealit passes
through. When this happens, drainage systems should be built to control or direct the flow of water
ether across, under, through, or around the trail.

A trail can intercept water flow in anumber of different ways. On asdehill, atrall can cut through a
bank and expose subsurface flow that resultsin seepage. Inalow lying areg, atral may encounter the
water table near ground level. In many ingtances, trails can become entrenched and channd water
themselves, leading to gullying. Unchecked, drainage problems surrounding trails can lead to ol
compaction, erosion, trail widening, and other forms of resource degradation.
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A number of drainage structures, including drain dips, water bars, culverts, and more, can be built to
help mitigate drainage problems. However, before these techniques are used, drainage features of the
area under congderation should be investigated. In addition, relocating or rerouting the trail should be
consdered, especidly if the wet areais extensve.

New drainage structures and new or relocated trails may require environmenta review or gpprovals,
depending on the scope and scale of improvements, and should be referred to the Park Director or
higher designeefor a determination. Additiondly, the maintenance of drainage structureswhich are
within Big Chico Creek, or within the portion of atributary immediately upstream of Big Chico Creek,
shdl be gpproved by the Park Director or hisher designee prior to the commencement of the
maintenance activity. Big Chico Creek provides breeding habitat for sdmon, which can be adversely
affected by sedimentation during critica portions of their life cycle.  The Park Director or hisgher
designee shall select maintenance procedures which _minimize sedimentation within Big Chico Cresk
and shdl time maintenance activitiesin amanner which minimizes disurbance to the fishery.

In determining which drainage feature to use, the first question to ask is, “What is the source of the
water?’ The second question to ask is, “What isthe intended use of the trail?” Once the source of
water is determined, the user groups identified, and the Site conditions consdered (i.e. terrain features,
soil characterigtics, etc.), an appropriate drainage structure can be chosen.

Proper dignment and grade will vary for each individud trail, but some guidelines from which to work
indude:

Trailsin General

* The dignment should follow the contours of the land.

* Sharp, angular turns over 50 degrees and long, straight stretches should be avoided.

* Grade should undulate gently to provide naturd drainage and to eliminate monotonous, level stretches
and long, steep grades that are tiring to the traveler.

* Asagenerd rule, the grade should not exceed 10 percent (i.e. a 10 foot rise over 100 linear feet of
trail). Gradesof 1to 7 percent areidedl.

* No grade should be so steep that erosion is a problem.

* Trails should not be located at zero grade. Asagenerd rule, some grade must be provided to
account for drainage needs.

Trails Intended for Mountain Bikers and/or Equestrians

* Thetrall should be digned to provide adequate sghting distance for oncoming traffic.

* Switchbacks should be avoided, and climbing turns used whenever possible.

* Aswith mogt trails, an average maximum grade should be 10 percent, but short stretches (300 feet or
less) of 10 to 15 percent are acceptable if the tread surface can be maintained without excessive
eroson.

* Thetrail should be designed to avoid structures (e.g. water bars, steps, etc.) which would imped the
travel, and reduce the safety, of mountain bikers and equestrians.
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The drainage sructure chosen should maximize trail hedth and vistor use, while minimizing disturbance
to the naturd environment. The following drainage structures run from the lowest environmenta
disturbance to the highest:

* Naturd Channels

* Out Slope or Crown

* Dran Dip

* Water Bar

* Pardld Ditch

* Drainage Lens

* Culvert

Clearing and Maintaining Drainage Channels

Small stream channdsthat cross atrall can become blocked by logs, sticks, Sit, or other debris. This
can lead to the overflow or widening of the stream, or often cause water to flow down the trail.
Clearing the drainage channd up and downstream of the crossing will help to consolidate and confine
the flow to a smaller and more easily managed size. Some channdls may be narrow and shalow
enough to hop or wade, while wider channels may have a puncheon or bridge. If atral structure
crosses a channd, it's necessary to clean the channe leading up to, under, and away from that structure
to assure a sustained and unobstructed flow.

Maintaining Out slope
One of the best waysto maintain good drainage off atrail isthe maintenance of an out dope. Seethe
section Maintaining Treed on Exiding Tralls for parameters of a proper out slope.

Cleaning and Maintaining Drain Dips

To function properly, drainage dips need to be maintained. Sediments and debris that build up in the
trough must be removed and trail surfaces re-worked to restore their shape and out dope. Soil
removed from the trough can be used to fill ruts and holesin the tread or to restore thefilldope. The
outflow ditch below the drain point must be cleared of soil and debris. In addition, make sure energy
dissipaters within the outflow ditch areintact. The trough should be maintained at a 30 degree angle,
and the down dope a 15 percent, to insure adequate drainage and sediment transport. The out dope
should be maintained at about 10 percent.

If adrain dip needs to be constructed to improve drainage on an existing trail, or for more information
to aid in maintenance, see the section Building Drainage Structures under Creating New Trails and
Relocating Existing Trails.

Cleaning and Maintaining Water Bars

A water bar must be maintained to function properly. Water bars can erode and become ineffective. If
needed, the crown (i.e. top of the water bar) and angle of awater bar should be reshaped to dlow for
proper runoff. The outflow ditch below the drain point must be cleared of soil and debris. In addition,
make sure energy dissipaters within the outflow ditch are intact. The crown of awater bar should, most
often, be 1 foot in height. The angle will vary depending on the dope of atrall, but should be
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somewhere around 30 degrees.

If awater bar needs to be congtructed to improve drainage on an existing trail, or for more information
to aid in maintenance, see the section Building Drainage Structures under Creating New Trails and
Relocating Existing Trails.

Cleaning and Maintaining Parallel Ditches

Pardle ditches often become blocked by logs, sticks, silt, or other debris, and need to be cleared and
maintained to function properly. If any areas of breech occur along a ditch, they need to be repaired.
A ditch may need to be reformed if heavy damage has occurred. The width and depth of a ditch will
vary depending on the amount of runoff expected. Make sure the outflow of aditch iswell beyond the
trall surface.

If apardld ditch needs to be congtructed to improve drainage on an exigting trail, or for more
information to aid in maintenance, see the section Building Drainage Structures under Creating New
Trailsand Reocating Existing Trails.

M aintaining Drainage L enses

Problems with a drainage lens most often occur when the rock drain becomes clogged with soil and
other fine debris. This blocks the flow of water and can lead to erosion of the tread surface. Make
suretheinlet and outlet of adrainage lensisfree of dirt and debris. In addition, make sure the
gppropriate drainage surface (out dope or crown) is maintained.

If adrainage lens needs to be constructed to improve drainage on an exigting trail, or for more
information to aid in maintenance, see the section Building Drainage Structures under Creating New
Trailsor Relocating Existing Trails.

Cleaning and M aintaining Culverts

Culverts may often become blocked by logs, sticks, Silt, or other debris. This can lead to the overflow
or widening of the stream, or often cause water to flow across or down thetrail. Culverts generaly
exig in areas with rlatively large channd flow, and if not maintained, can cause serious damageto a
trail and the surrounding environment. Debris should be cleaned from the mouth of a culvert, and
woody debris should be cleared for a distance above stream of a culvert to avoid future blockage. The
catch basin (inlet of culvert) and the splash goron (outlet of culvert) should be inspected for damage,
and repaired if needed, to ensure proper flow and minimize erosion.

If aculvert needs to be ingtaled to improve drainage on an exigting trail, or for more information to aid
in maintenance, see the section Building Drainege Structures under Creating New Trailsand
Relocating Existing Trails.

Maintaining Existing Structuresthat Cross Streamsor Wet Areas
The construction of bridges, puncheons, and other structures that cross streams or wet areasis very
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codly. Therefore, maintaining that investment, and extending the life of these Sructuresis extremdy
important. Well maintained structures reduce long term costs and increase user safety.

As dtated above, the maintenance of drainage structures which are within Big Chico Creek, or_within
the portion of atributary immediately upstream of Big Chico Creek, shdl be approved by the Park
Director or his’her designee prior to the commencement of the maintenance activity. Big Chico Creek
provides breeding habitat for salmon, which can be adversdly affected by sedimentation during critica
portions of their life cycle. The Park Director or his’her designee shall sdlect maintenance procedures
which minimize sedimentation within Big Chico Creek and shdl time maintenance activities in amanner
which minimizes disurbance to the fishery.

Maintaining Causeways
To maintain a causeway, make sure the rock walls are intact and maintain a height which exceeds the
water height of amaximum flow event. In addition, make sure the treed surface is intact (see

Maintaining Tread on Turnpikes and Causeways).

If a causeway needs to be constructed to increase resource protection and/or user safety, or for more
information to aid in maintenance, see the section Building Structures that Cross Streams or Wet Areas
under Creating New Trailsor Relocating Existing Trails.

Maintaining Turnpikes

To maintain aturnpike, the drainage ditch must be cleaned to assure sustained flow. Ditch banks
should be doped a a45 degree angle (ratio 1:1) to prevent doughing. If materia from aditchis
minerd soil or fine grave, it should be used to restore crown to the surface of the turnpike (see
Maintaining Treed on Turnpikes and Causeways). In addition, rail logs should be checked to see that
they are secure, and free of extensive rot and decay.

If aturnpike needs to be constructed to increase resource protection and/or user safety, or for more
information to aid in maintenance, see the section Building Structures that Cross Streams or Wet Areas
under Creating New Trails or Relocating Existing Trails.

Maintaining Puncheon Structures
Maintenance of a puncheon structure includes both the structure itself and the drainage festures around
it. If apuncheon isto be safe and long lagting, both of these areas need to be maintained.

Drainage maintenance includes clearing any debris from under the puncheon, such aslogs, sticks,
gravel, and sand, which might lead to the damming of water. In addition, debris should be removed
from the channél(s) for a short distance both up and down stream.

Maintenance of a puncheon aso includes the clearing off of al accumulated debris, leaves, gicks, S,
and/or soil from the decking of the structureitsdf. These materids, if left on a puncheon, will accderate
the decomposition rate of the wood. Planks used to construct the tread should be inspected to ensure
that they are secured tightly. Any loose, or otherwise damaged planks, need to be replaced or
resecured. All other wood components of a puncheon should be inspected for rot and other structural
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problems. Seefigure 15.

If a puncheon needs to be constructed to increase resource protection and/or user safety, or for more
information to aid in maintenance, see the section Building Structures that Cross Streams or Wet Areas
under Creating New Trailsor Relocating Existing Trails.

Maintaining Bridges

Maintenance of abridge is smilar to that of a puncheon and includes both the structure itself and the
drainage features around it. Bridges are one of the most expensive trail structuresto build, so their
maintenance is extremely important.

The channel which flows under a bridge needs to be cleared of any debris which could lead to the
damming of water. Remova of debris should occur both under the bridge, as wdll as for a short
distance up and down stream. Care should be taken when removing debris to minimize environmenta
impact to riparian habitat.

Maintenance of a bridge also includes the clearing off of al accumulated debris, leaves, sticks, Sit, or
soil from the decking of the structureitsaf. These materids, if left on abridge, will accderate the
decomposition rate of the wood. Planks used to construct the tread, and wood used to build the
handrails, should be inspected to ensure that they are secured tightly. Any loose, or otherwise
damaged pieces, need to be replaced or resecured. All other wood components of a bridge should be
ingpected for rot and other structura problems.

If abridge needs to be constructed to increase resource protection and/or user safety, or for more
information to aid in maintenance, see the section Building Structures that Cross Streams or Wet Areas
under Creating New Trailsor Relocating Existing Trails.

Maintaining Fords

A ford isasection of stream that provides safe footing with which to cross. During storm events, aford
often collects woody debris, or other materia, which creates an unsafe crossing area. Remove any
debris and create a smooth stream bottom in order to provide safe passage.

If aford needs to be constructed to increase resource protection and/or user safety, or for more
information to aid in maintenance, see the section Building Structures that Cross Streams or Wet Areas
under Creating New Trails or Relocating Existing Trails.

Maintaining Existing Dry Land Structures

The congtruction of steps, retaining wals, and other dry land structuresis very costlly. Therefore,
maintaining that investment, and extending the life of these Sructuresis extremey important. Well
maintained structures reduce long term costs and increase user safety.

Maintaining Switchbacks
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Over time, various parts of a switchback can show signs of wear and tear, and need light repair and
maintenance. Switchbacksthat are left in disrepair can lead to severe eroson and ecological damage.
Routine upkeep can avoid both mgor recongtruction costs, and environmental degradation.

Over the norma process of doughing and sedimentation, the inboard ditch on the upper leg of a
switchback may sitin. Any sediment and woody debris should be removed to maintain a clean channel
beyond the landing. Energy dissipaters should be checked to make sure they are fill in place. Anda
proper in dope should be maintained to assure proper water runoff (see Repairing and Mantaining
Tread on Switchbacks).

A landing, through erosion and dough, may loose itsintended size. If 0, re-establish the turning radius
on the landing to two times the trail tread width of the approaches. The landing should incorporate an
in dope (facing up trail), an out dope (facing down trail), and a crowned turning surface between both

approach legs.

Log or rock barriers intended to deter switchback cutting may be inadequate and need modification.
Necessary repairs should be made and more barriers added, if necessary. Possible barrier design may
include arock or wood retaining structure, or safety railing. Unwanted way trails must be closed and
rehabilitated in such away as to discourage passage by trail usersin the future.

If a switchback needs to be constructed to increase resource protection and/or user safety, or for more
information to ad in maintenance, see the section Building Dry Land Structures under Creating New
Trailsor Relocating Existing Trails.

Maintaining Steps

Steps are often subject to alot of wear and eroson. If not maintained, steps can become very
dangerous. Check any wood used to make steps for rot. Rocks used in the construction of steps
should be checked to make sure they are securely in place. In addition, make surefill materia used in
gepsis maintained in such away as to ensure the sheeting of water off step surfaces. Check barriers
aong the edge of steps to make sure they are intact and provide adequate determent to visitors who
might want to go around the steps.

If steps need to be constructed to increase resource protection and/or user safety, or for more
information to aid in maintenance, see the section Building Dry Land Structures under Creating New
Trailsor Relocating Existing Trails.

Maintaining Safety Railings

Over time, safety railings can come loose and show signs of other damage. If not maintained, a safety
railing can quickly develop into a hazard. Safety railings should be checked to make sure dl points of
connection are secured tightly.

If safety railings need to be constructed to increase resource protection and/or user safety, or for more
information to aid in maintenance, see the section Building Dry Land Structures under Creating New

32



Trailsor Relocating Existing Trails.

Maintaining Retaining Walls

Earth movement, including dides, dips, and soil creep can wesken and damage retaining walls, making
them unsafe and ineffective. Retaining wals should be checked to make sure they are sound and
Secure.

If aretaining wall needs to be constructed to increase resource protection and/or user safety, or for
more information to aid in maintenance, see the section Building Dry Land Structures under Creating
New Trailsor Relocating Existing Trails.

Rehabilitating Closed or Abandoned Trails

A hedlthy park requires a hedlthy trail systlem, and a hedlthy trail system depends on park vistors using
only safe, fun, and environmentally sound trails. Therefore, those trails that do not meet the highest
standards of safety and resource protection need to be closed. When a section of trail isclosed or is
abandoned, steps need to be immediately taken to restore it to as natural a condition as possble. This
timey action hdpstrall users avoid confuson as to which trail to use, eiminates sources of eroson, and
restores the area to a more natural appearance.

Rehabilitating a closed or abandoned trail includes redtricting access to the trail by park users, removing
any trall structures (e.g. bridges, puncheons, steps, €tc.), correcting any drainage problems to mitigate
erosion, and revegetating the trail surface. Depending on the Site, rock, brush, fallen timber, and
transplanted vegetation may be used to help hide and rehabilitate abandoned trails. Seefigure 16.

Restricting Accessto Closed Trails

Trailsthat are closed and dated for restoration must be blocked from use and, if possible, from being
seen. This can be accomplished by laying logs, limbs, brush, and rocks across any and dl access
points to the closed section of trail. 1n some extreme cases, temporary fencing may be needed to
prevent use. In addition, asign describing the reason(s) for trail closure should be placed at the Site to
help inform trail users of Park Department decisons.

Removing Trail Structures

Trail sructures are only safe when they arewdl maintained. Once atrail is closed and routine
maintenance stops, trail structures dong that trail will fal into disrepair. To avoid potentia accidentsto
trail users which might find their way onto closed or abandoned trids, dl trail structures, such as bridges
and geps, need to be removed. When dismantling atrail Sructure, every effort should be made to
recycle sound materials o they can be used again for future tral projects.

Correcting Drainage Problems
If atrall is subject to eroson, those drainage problems should not be alowed to continue even though
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the trall has been closed. Where erosion has occurred, the resulting ruts and gullies need to be
eliminated to prevent further loss of soil. This can be accomplished by filling in these channds with loca
soils and grave, and returning the surface to its origina shape and contour. Further stabilization can be
accomplished by spreading naturad materias such as rock and woody debris, or by using erosion cloth,
burlap and/or straw to dow the speed of water runoff. Along those sections of trail built on aside dope
in which sidecast was used asfill for the outer edge of tread, that sidecast should be pulled back into
the cut and the origina dope restored.

Revegetating the Tread Surface

Once cuts and gullies have been stabilized, vegetation needs to be reestablished to protect and enhance
surrounding resources, and restore the naturd view scape for park users. In order for new vegetation
to grow on a closed or abandoned trail, the tread surface needs to be scarified in order to break up
compacted soils. The type and digtribution of new plants should blend in with the exigting vegetation in
the area. Information on the appropriate species, and correct planting techniques, should be obtained
from the Urban Forester.

Creating New Trails
or Relocating Existing Trails

When routine maintenance of exiging tralsis ineffective, or trail user demand dictates the need for
additiond tralls, the relocating or congruction of new trail may be needed. Building new trall is cogtly
and resource intensve, and should only be done when necessary. The congtruction of new trail should
be well planned and well built to ensure a safe, enjoyable, low maintenance, and long lasting addition to
thetrall syslem of Bidwell Park. New trail congtruction may require environmentd review, discretionary
gpprovals, or permits from state or federad regulatory agencies. Please refer to Deter mining and
Accessing Needed Resour ces for adiscusson.

Sound trail planning and design techniques should show respect for ecologica and higtorica integrity,
appropriate visitor opportunities, and sustainable practices. Trails should minimize conflict between
users and have minimal environmenta impact. Trails that employ "Best Practices’ possess the following
qualities: pleasing aesthetics, solid congtruction using acceptable materids, informative offerings, and
safety. They are provided with awise and efficient use of resources. Thesetrals arein scde with,
complementary to, and appropriate for their natural and cultura surroundings and Park Zones.

ELEMENTSOF A WELL-DESIGNED TRAIL
There are many factors which go into awell designed trail; here we will only look &t the eements
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required from a maintenance perspective.

Gradient

Genedly, the linear gradient of atrail should be lessthan 10%. The term "gradient” refersto the ratio of
the rise over the run. In other words, an elevation gain of 2 feet in 20 horizonta feet represents a 10%
gradient.

Ten percent isagood standard, but circumstance may warrant a greater or lesser gradient.

In highly erosve, sandy soils, a 5% dope may be excessve. Granitic soils are more forgiving and can
alow long sections of trail to be congtructed at 13 to 15%. It isbest to ook at exigting trail conditions
and measure gradients to determine what maximum gradient works best in each unique condition.
However, it should be noted that trails less than 10% are far more comfortable to hike and ride. The
soilsmay dlow for atrall that exceeds 10%, but the users might not!

Relationship to Existing Contours

In map jargon, acontour isaline of points that are a the same eevation. If you wak precisely pardld
to a contour, you are walking a alevel (0%) grade. If you walk perpendicular to a contour, you are
walking ether straight uphill or sraight downhill. A well-designed trall islaid out to traverse ahillsde,
closer to pardld than perpendicular to the contours.

The figure below shows two proposed trall routes to the top of the hill. Although Trail A stays within a
gradient of 10%, it is the poorer route because it travels perpendicular to the contours. When atrail
runs perpendicular to the contours, water runs down the middle of the trail, causing trenching, even a a
10% gradient. The only way to get water off the trail isfor the route to traver se the naturd dope (Trall
B), because then there isdways alower sde of thetrail. When thereis alower sde of thetrall, it
becomes a smple matter to redirect water across and off the trail, rather than dlowing it to cut a
channd down the trail's centerline.

Outdope

A wdl-designed trail should be constructed to have a 3% to 4% cross-dope to get the water off the
trall as soon as possible. This explanswhy it is difficult to congtruct an effective trail in aflat meadow.
Y ou can not merely cut out sod and call it afinished trail. It will dways be easiest to congtruct an
outdoped trall if the origind trail dignment traverses the natural dope asin Trall B, above.

Avoid Switchbacks

A "switchback" is any place where the dignment of atrall traverses adope in one direction and then
abruptly "switches back” toward the opposite direction. Switchbacks are often used to run atrall up a
steep dope in a congrained location. Although switchbacks are often the only solution to the problems
of rock outcrops and steep dopes, they should be avoided where possible. Unless they are perfectly
designed and constructed, switchbacks present an irresistible temptation to shortcut the trail and cause
erosion over aweb of indiscriminately created volunteer routes.

Determining if Relocation of an Existing Trail is Needed

If the reason for new trail congtruction is to relocate an exigting trail due to ecologica concerns or
excessive maintenance, severd consderations need to be taken into account. Generdly, relocations
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should only be done when there can be a substantiad improvement in trail conditions on the new section.
This assumes that the relocation will replace a substantia piece of trail. Short relocations around a wet
areamay be appropriate, but the best long-term solution is usudly to close and replace along section
of trail, or recongtruct the origina trail to correct the problem(s).

When deciding whether trail relocation is needed, ask and answer the following questions.

1. Will the new section of trail have the same environmental conditions and the same design as
the damaged section being replaced?

Often the answer to this question is"yes' which means that the same steep dope or boggy soils have to
be traversed by the relocated section of trail. If thisisthe case, more often than not it is best to stick to
the old location, rather than build a new section of trail that will deteriorate in the same fashion. Only if
the problem area can be avoided, or at least crossed in a more effective way, should relocation be
considered.

2. Will the old section of the trail be too difficult to close and rehabilitate?

If the section of trail being replaced is the most obvious location in a given landscape, such asdong a
gtream or on a pronounced ridge, then hikers naturdly tend to assume its existence and will usethetrall
even after ardocation isingaled and the section in question has been closed. In these cases, again, it
is best to stick to the old location. Sometimesin Stuations like this, arelocation can actudly hasten
environmenta degradation by becoming confused with the old location so that hikers begin using both
routes interchangeably. When this happens problems with both locations can develop, as well as with
any unplanned crossover trails that may develop because of hikers confusion. Older sections of trail
should only be abandoned and relocated if they can be effectively closed and rehabilitated.

Factors I nfluencing New Trail Construction

The condruction of ahedthy and safetrall is generaly controlled by two factors. The firgt factor isthe
intended use of the proposed trail. For example, if the new trail is intended to accommodate mountain
bikers as a user group, then it must be constructed to meet al the specifications required of mountain
biketrails. The second factor isthe character of the land itsdf. All land areas have an inherent ability
to sustain certain types and levels of recreationd use without suffering damage to soil, vegetation, and
water resources. If aparticular piece of land cannot support the type of trail desired, then an aternate
location for the trail must be found. Both factors need to be addressed in order to creste atrail that will
provide enjoyment for park users, be cogt-effective to build and maintain, and protect surrounding
resources.

L ocating New Trail Routes

Once new trail congtruction has been approved in Bidwell Park, aroute for the new trail needsto be
found. Thelocation of atrail isvitaly important to meeting the generd objectives st for a particular
trall. A successtul trail location is one that produces a minimum impact on the land, is visudly pleasing,
requires minimum maintenance, and provides for the intended use.

The individual(s) assigned to locating a route for a proposed trail must have a"fed" for the as-
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congtructed trail asthey survey potentid areas. This "fed"” is gained through experiencein laying out
tralls, seeing them built, and critiquing the find product againgt the origind criteriaor objectives.

The locator(s) must be aware of adjacent terrain, vegetation, soil types, and moisture conditions. In
addition, the trail worker(s) need to know the intended use, and thus classification, of the trail, and dl of
the minimum requirements that classification entails. All of these factors will directly influence where the
trail should be located, and subsequently how well the congtructed trail will function.

Selecting a General Area for the Trail Corridor

Theinitid step in determining a gpecific route for anew trail in Bidwell Park isto first sdect agenerd
are(s) in which atrail corridor could exist. Through the use of maps, agrid photos, and limited field
reconnaissance, dong with the following criteriaas a guide, sdlect those areas which fal within the
congraints of budget, intended trail use, and available materias and labor.

General

* New trails should incorporate existing trails as much as possible.

* Tralls should be located to avoid extreme changes in terrain and eevation.

* Thelocation of atrail should be suitable for both winter and summer activity to the degree terrain and
climatic patterns will accommodateit.

* Trails should be located to take advantage of scenic panorameas, historical and cultura resources, and
ecological points of interest, when appropriate.

* Mod trails should be located in such away asto disperse visitors away from fragile, or heavily used,
areas.

* Trails should be located in such away asto avoid heavy-use roads.

* Trails should be located to avoid areas of extensve downed woody debris.

* Trails should be located in such away asto adlow loop systems, aswell as access a varying
distances dong the trail, o users can choose trips of varying lengths.

* Trails should be located to avoid talus dopes or rock dide aress.

* Trails should be located to avoid areas with concentrated numbers of snags.

* Tralls should be located to avoid areas with high wind and potentia for lightning.

Flora & Fauna
* Tralls should be located to avoid animal wallow areas.
* Trails should be located to avoid areas with endangered species.

Soils

* Trails should be located on stable soils, except where short sections can be structuraly contained
and/or arelocation would creste more environmental damage.

* Tralls should be located around extended bedrock areas.
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Water

* Trails should be located to provide a baance of experience by locating different sections of the trail
that both overlook streams and lakes and also follow aong the water’ s edge.

* Trails should be located to provide water access to users, as well as horses, where appropriate.

* Tralls located adjacent to bodies of water should avoid fragile riparian habitat.

* Trails should be located to take into consideration the stream crossing needs of the intended users, be
they equestrians, mountain bikers, and/or hikers.

River, Highway and Railroad Crossings

* Trails should be located to avoid bridge crossings, if possible.

* Tralls should be located in areas that provide adequate visibility at road crossngs.

* Trails should be located in areas where natura or existing features can be used as easy and quick
crossings.

Determining Trail Alignment and Grade

When the generd location for anew trail route has been found, the next step isto find an dignment and
grade that will "fit" thetrail to the ground. An appropriate dignment and grade is influenced by the
intended use/classification of the trail and the ecological characteridtics of the area. Both of these
influences need to be well understood before parameters for aignment and

grade can be st. For example, if thetrail isintended to be accessible to whedlchairs, an dignment and
grade must be set s asto congrain thetrall dong aroute in which a5 foot tread width, and a dope
never exceeding 3 percent, can be maintained.

Proper dignment and grade will vary for each individud trail, but some guideines from which to work
include:

Trailsin General

* The dignment should follow the contours of the land.

* Sharp, angular turns over 50 degrees and long, Straight stretches should be avoided.

* Grade should undulate gently to provide naturd drainage and to eliminate monotonous, level stretches

and long, steep grades that are tiring to the traveler.

* Asagenerd rule, the grade should not exceed 10 percent (i.e. a 10 foot rise over 100 linear feet of

tral). Gradesof 1to 7 percent areidedl.

* No grade should be so steep that erosion is a problem.

* Tralls should not be located at zero grade. Asagenerd rule, some grade must be provided to
account for drainage needs.

Trails Intended for Mountain Bikers and/or Equestrians

* Thetrall should be digned to provide adequate sghting distance for oncoming traffic.

* Switchbacks should be avoided, and climbing turns used whenever possible.

* Aswith mogt trails, an average maximum grade should be 10 percent, but short stretches (300 feet or
less) of 10 to 15 percent are acceptable if the tread surface can be maintained without
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excessve eroson.
* Thetrall should be designed to avoid structures (e.g. water bars, steps, etc.) which would imped the
travel, and reduce the safety, of mountain bikers and equestrians

L ayout and Flagging

When the generd location for the travelway has been determined, and parameters for dignment and
grade s, the next Step isto layout and flag the exact route. The layout can be either very precise usng
atrandt and grade stakes, or it can be as smple as usng an Abney level and flagging. The method
used is determined by the intended use of the trail. For example, a paved trail which can accommodate
whed chairs will require more precison than asmple hiking trail.

The first step in layout is to make a field reconnaissance of the terrain between the proposed starting
and ending locations of thetrall. It isimportant to determine whether an appropriate trail corridor exists
given the criteria selected for that trall. Record a series of reference points aong the proposed trall
corridor which express the generd direction of thetrail route.

When atrail corridor isfinaized, the specific route is then determined by &t least atwo person team,
mogt often using an Abney level and a sdlection of different colored flagging. After insuring it isset to
show level, the Abney leve is sghted at the other person to obtain a reference point that will be used
consgstently throughout the operation. This cdibration must be done on known level ground to be
accurate. A rod with afixed marking can dso be sighted on, if so desired. Seefigure 17.

After finding the reference points to be used, the Abney leve is generdly sat a the maximum alowable
grade, either up or down. The person being sighted by the Abney moves up or down dope within the
selected range of grade until a section of trail, meeting al set criteria, is determined. That section of trall
should then be flagged with asingle color of flagging. Severd different routes should be investigated,
and adifferent color of flagging used for each potentia route, until the most feasible route is selected.
Upon sdecting the most feasible route, it isimportant to remove al unnecessary flagging immediately in
order to eiminate confusion when ground construction begins.

As mentioned in the previous sections, it is very important for the layout team to follow the natura
topographic contour and drainage patterns of the terrain. See figures 18 and 19. The team should
adwayslayout atral that will minimize the need for structures and costly maintenance.

Some key pointsto layout and flagging:

* Hagging should be spaced close enough to insure that there is no confusion during construction.

* Curved linear dignment should be adhered to as much as possble.

* The route selected should diminate the need for as many structures as possible.

* Deviation from the maximum grade, in some cases, may be made for short distancesto avoid
obstacles and the building of structures.

Once the traillway has been flagged and the route finalized, clearing and brushing for the new trail can
begin.

Clearing and Brushing for a New Trail
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Clearing and brushing limitsfor atrail are determined by the trail’s classification. Once the intended use
for the proposed trail has been determined, and the trail has been classified, refer to the section
Classfying Trails for the appropriate clearing and brushing limits. Clearing and brushing beyond those
limits may be desirable and acceptable if done so to provide additiona recreation opportunities or
increase safety. For example, clearing and brushing should be increased at stream crossings, resting
places, and scenic points.

For protection against erosion, and to maintain the appearance of the areg, dl hedthy trees over 12
inches in diameter should be l€eft. In sparsdy timbered country, no hedthy trees should be removed,
unlessthey interfere with trail traffic and the traill cannot be relocated to eiminate the interference.

If tree roots interfere with grading, remove the gppropriate trees and stumps.  All trees and shrubs that
are completely removed should be cut flush with the ground. See the sections Clearing Exigting Tralls
and Brushing Exiging Trails, under M aintaining Existing Trails, for more information.

Tread Base Construction

Tread base condruction may or may not require grading. If thetrail isto be built on asdehill, it will
usudly require grading abed. If thetrall isbuilt on an existing surface that is relatively flat, and provides
asuitable tread, it should be left undisturbed. Regardless of whether grading is required, al debris
should be removed before building a tread base.

When grading is necessary, it should start on the upper dope and be carried down to the finished
grade. The usud procedureisto "scratch” acontinuous line ong the upper dope using apulaski. Any
excess duff should be removed at thistime. Excavation should begin aong the scratch line using a
mechanical grader, hand tools, light tractor, or other means. Fill dope and back dope should be
congtructed to the native materials angle of repose (see figures 20 and 21).

Thetrail bed should always be out doped, if possible, to ensure good drainage. If terrain festures or
other trail characteristics do not allow an out dope, acrown or in dope may berequired. Seethe
section Maintaining Crown or Out Sope, under Maintaining Tread on Existing Trails, for

more informetion.

When building trails for equestrian use, arock or log barrier may be used for safety if the Sde dopeis
80 percent or greater. These barriers will help keep the horse from walking on the outer edge of the
trail. In addition, the trail base width should be widened to provide adequate tread area for horse and
barrier. Remember, if rock or log barriers are used, more frequent maintenance is usualy required to
keep the barrier intact.

Side dopetrail congtruction often requires cribbing for initia excavation and to provide soil retention
during fill dope development. Cribbing consists of placing manageable szed logs, roots, and woody
debris into atoe trench excavated below the trail grade at the foot of thefill dope. This provides any
needed soil containment without the use of amore daborate retaining ructure. Trall cribbing is
designed to decompose, so it should not be used in an areathat will dump once decomposition occurs.
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Tread base congtruction on mild dopes should be done by building up, rather than cutting down. Sail,
gravel, and vegetation residue can dl be used to help build up an adequate base. When building up a
tread base, try to avoid excessive disturbance. Thiswill reduce erosion and future maintenance.

Tread Surfacing

The depth and width of surfacing is determined by the qudity of the native materid and the class of the
trail. Normally, the native soil used to condiruct the trail base is adequate to carry most user traffic.

For trails which have certain ecologica features, or are designed for heavier visitor use, aternative treed
surfacing materias may be needed. Remember, importing tread surfacing materia can be very costly,
and should only be done when absolutely necessary.

A variety of materids can be used for tread surfacing, including asphdt, gravel, and vegetation residue.
To determine the correct tread surface, user requirements, ecologica conditions, and construction and
maintenance costs must al be consdered. When tread surfacing is required, native materia should be
used firg., if possble. If no native materid is available, then importing materiad can be consdered.
Because of the rlaively high labor cogt in transporting materia for trail work, the source location is of
greater importance than the quality of materia. In other words, from a cost standpoint, a poorer, but
gl suitable, materia nearby may be more desirable than higher qudity materid farther away.

Pavement

For trails designed to be “dl access’ (i.e. accessible to both disabled and able people), it may be
appropriate to surface the trail with pavement. When pavement surfacing is required, experts on its use
and application should be consulted, unless adequate in-house expertise is available.

Gravel

Under certain circumstances, it may be gppropriate to cover atrall with agrave surface. If thetrail
tread is to be covered with gravd, it should be a least 3 inches thick. In poor soil conditions, the
gravel needs to be underlaid with a geotextile woven fabric to diminate lossinto the trail bed. The
tread should be crowned when atrail is at, or near, O percent grade, and out doped on side hill
congtruction. For trails designed for mountain bikes and/or equestrian use, the gravel surface needsto
be compacted firm, where possible. See the section Adding or Restoring a Gravel Surface, under
Maintaining Tread on Existing Trails, for more information.

Vegetation Residue

Under certain circumstances, it may be gppropriate to surface atrail with some form of vegetation
residue (i.e. wood chips, plant mulch, etc.). Trails surfaced with vegetation residue should be covered
to aminimum of 3inchesthick. In poor soil conditions, vegetation resdue should be underlaid with a
geotextile woven fabric to eiminate lossinto the trail bed. The tread surface should be out doped on
gde hill congtruction, and crowned when the trail gradeis at, or near, O percent.

Building Drainage Structures

Drainage structures are built in order to direct water around, under, or away from atrail. Drainage
control on atrall relatesto two primary types of water flow -- surface and subsurface. Surface water is
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the water from rain or snow that before the trail was built flowed in a sheet dong the natura ground
surface, but is now cut off and channded into the trall. Thiswater will flow dong the trail, and if alowed
to accumul ate above a certain critica combination for soil type, dope, and velocity, will erode the trail
surface.

Methods of diverting surface water include drain dips, water bars, parale ditches, and more. Any
provision for the discharge of surface water must include precautionary measures that will prevent
glting, erosion, or gullying of aress off thetrail. Rock placement at the discharge point will help
disspate water runoff and stop erosion. Perhaps the most troublesome drainage problem in trail
congtruction is subsurface water. Occasiondly, trail congtruction on an gpparently dry hillsde will open
up subsurface water in the form of springs. A small amount of water is not a problem, provided the trall
base and tread will not become boggy. If the amount of water is excessive, the best solutionisto
relocate the trail and bypass the trouble. If thisis not practica, the next best solution is to construct
drainage features to divert water awvay from the trail and permit the trail surface to dry out sufficiently to
support the expected trail load. Asalast resort, puncheons, turnpikes, or other smilar structures
should be constructed to cross these aress.

Constructing Drainage Dips

In agtuation where the volume of surface water runoff isin excess of wha anorma out dope design
can accommodate, adrain dip may be required. Drain dips are an exaggerated out dope that
terminatesin ashdlow trough. Drain dips should be located where they will be the most effective.
Features such as natural contours, sSide dope, and trail grade must be studied closdly to determine
where the largest volume of water can be intercepted and diverted from the trail. Soil characteridtics,
vegetative cover, and down dope steepness must aso be considered when sdecting the location of the
drain point.

A drain dip begins on the up trail sdewith anorma out dope. The out dopeisgradualy increased (4
to 10 percent) asthetrail gradeis cut and lowered to the trough and drain point. The terrain and
volume of water encountered usudly determines the length and degree of out dope

used inthedrain dip. Generaly, steeper terrain and higher flows require longer drain dips with more
out dope.

The trough is dug across and down the trail at a 30 degree angle. It should also be dug with a15
percent down dope to insure adequate drainage and sediment trangport. From the trough, the down
trail Sde sharply risesto the origind trail grade and out dope. This angle must not be too steep, or that
portion of thetrail will be worn down or scuffed into the trough by hikers. Below the drain point, a
ditch or drainage channel must be provided to dlow water to escape from the trail and fill dope without
creating Sgnificant eroson. This channd is szed according to the volume of water generated by the
drain dip. The channel may aso require armoring with rock to reduce scouring and bank erosion. See
figure 22.

Constructing Water Bars
A water bar isaphysca dructure across atrail which turns and directs water to the downhill sde of a
trail. Water bars are made of soil, wood, or rock, with rock the materid of choice because of greater
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longevity and strength.

When studying atrail for possible water bar placement, look at the natura drainage of the area. If the
water croses atral naturaly, the water bar will reinforce this pattern. If the trail has atered the natura
drainage pattern and the water runs down the trail, determine the natural, most direct drainage pattern,
and build the water bar to emphasize that pattern. Try to observe the trail with water on it during spring
runoff or during acloudburst, and the drainage requirements of the trail should be more evident.

To determine the fina location of awater bar, ook for natural anchor points, especidly large rocks
embedded alongsde the trail. These make excellent keystones for water bars. In addition, trees may
occasiondly be used when well located. Once the Site of the water bar has been determined, dig out a
trench in which the water bar will belaid. Dig the trench degp enough, and large enough, for the water
bar to be well anchored and low in height. A water bar should be congtructed to a minimum height
across thetrail tread which will accommodate the amount of water it will receive in a cloudburst type of
storm, yet not high enough to interfere with the ease of travel by park visitors. Usudly awater bar can
be lower than most are inclined to makeit. The best water bars are subtle, low structures that are
barely noticeable. The up dope and down dope ends of awater bar must be designed to fully cross
the trail bed to prevent a hiker, biker, or equestrian from going around it.

The angle of awater bar across atrail depends on the gradient of the trail, the amount of water runoff,
and the off-tral terrain. Typicdly, the angleis 15 to 40 degrees from a perpendicular line across the
trall. Water bars at less than 15 degrees may dam up and require frequent maintenance, and water
bars of more than 40 degrees may promote erosion and undercut water bar rocks or logs. The ided
drainage occurs a a point where the flow of water off atrall keeps the water bar clear of sand, soil,
and debris. This sdf-maintaining type of water bar is the objective for any water bar congtruction, but
may not always be possible. An approximate rule-of-thumb to determine the angle of awater bar
across atral isto begin with 15 degrees and add a degree for each percent of grade. In other words,
atral of 15 percent grade would require awater bar at an angle of approximately 30 degrees. See
figure 23.

Building a Rock Water Bar

When selecting rock for water bars, look for rocks with uniform surfaces and at least one 90 degree
angle. Lay the rocks with as much contact between them as possible. The lower portion of the rocks
should be buried by the water bar tray and chinked tight. See figure 24.

Care should be taken s0 points of contact overlap with the flow of water, rather than providing an entry
for water to erode between rocks. Lay rocksin their most stable position with the main portion of their
weight down and in the trench. 1t isimportant to lay arock with the weight low, otherwise it may have
atendency to be kicked out.

Fill behind the water bar and chink it tight. 1f needed, lay arock tray in front of the water bar to

provide a non-eroding surface for water to passover. Thefind construction step should be to clean up
the work site and bury the water bar on the down trail side.
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On sections of trails of more than 10 percent grade, heavily used trails, or sections of trailsthat seea
heavy amount of runoff, it may be advantageous to construct a"backed" water bar. A backed water
bar is essentidly astep which isingdled across the trail less than two feet below (or down) the trail
from the water bar. Crushed rock and other fill is placed between the water bar and the backing
retainer bar until level with both the water bar and backing retainer. Seefigure 25.

Backing awater bar provides a more solid "dam” to effectively turn weter off the trail, and it minimizes
the large step-over created by bigger water bars. Try to minimize the height of the step-up on a
backed water bar. A large step-up isnot necessary. A rise of 8inchesisal that isneeded. Grade the
trail tread materid to conform to the existing traill grade and drainage surface.

Constructing Parallel Ditches

A laterd or pardle drainage ditch is congtructed adjacent to atrall to catch surface water sheeting from
the tread surface and divert it away from thetrall. Generdly, pardld ditchesare used in low, flat aress.
The width and depth of aparald ditch isafunction of the amount of water runoff expected from a
paticular trall. Inaddition to increasing its width and depth, a pardld ditch built for larger runoff levels
should be armored with rock to prevent soil eroson. Excess soil removed from congtructing a pardld
ditch should be used to backfill eroded areas and restore tread.

Constructing Drainage L enses

Occasondly atrall will be bisected by an ephemerd spring or seep. These low volume flows saturate
base soils creating a muddy, ungable trail bed. A smple and effective solution to this problem isarock
drainage lens. Seefigure 26.

The proper ingtdlation of arock drainage lens begins with the excavation of the trail bed to the depth of
the saturated soil. This excavation usualy extends beyond the trail bed into the back dope and fill
dope. Once fully excavated, the void should befilled with large angular quarry

rock. The bottom course should consist of the largest quarry rock, with each progressive layer
becoming smaller. When placing the rock, it should be laid point to point. Thisinsures that sufficient
crevices are available for the water to pass through. The rock lens should extend to the origind height
of thetrail bed, then be capped with alayer of fine aggregete, or suitable nativefill, until level with the
adjacent tread surface.

When saturated soils are exceptionaly deep, or base soils are difficult to sabilize, the use of geotextiles
isrecommended. By “sandwiching” the rock lens between two layers of geotextile fabric, a stable base
is established for the lens, and the rock isless contaminated or plugged by soil. For more information
on the use of geotextile fabric in the congruction of adrainage lens, see the section Geotextiles under
Using Non-native or Off-site Material.

Constructing Culverts

Culverts are indaled when larger drainage channels cross a proposed or exigting trail location. Culverts
should follow the natural watercourse whenever possible. If not, the culvert should be built to drain in
such away asto alow an unobstructed flow of water. Condructing a culvert conssts of excavating a
trench acrossthe trail, placing the culvert in the trench, backfilling the trench, and compacting soil
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around and above the culvert. The size of aculvert should be sufficient to adequately carry the
maximum peek flow of water anticipated, and promote sdf cleaning.

A culvert trench should be dug 30 degrees from perpendicular, and provide the culvert with aminimum
down dope of 2 percent over its entire length. Excess soil removed from the trench should be used to
backfill adjacent eroded areas, and/or restore trail tread.

A culvert should be bedded in an earth foundation of uniform dengty and carefully shaped to fit the
lower part of the culvert exterior. Where afirm foundation is not encountered at the grade established,
due to soft, spongy, or otherwise ungtable soil, al such unstable materid needs to be removed and
replaced with rock, or other suitable materid, to form adequate support.

Culvert pipes should be of sufficient length so that the top portion of the ends will be exposed. The
extent of the exposure should be approximately equa to the pipe's diameter. The exposed ends should
then be concealed with rock.

The culvert should be buried aminimum of 6 inches below the trail treed surface. Backfill materid
within 2 inches of the pipe should contain no rocks greater than 2 inches in diameter. Compacting the
backfill and leveling to grade should extend from head wall to head wall.

A head wall and catch basin should be congtructed at the inlet end of the pipe. A head wall, energy
disspater, and escgpement channel should be built at the outlet end of the pipe. These structures will
prevent erosion and help obscure pipe ends from view adong thetrail. Rocksthat are at least 12 inches
in one dimension should be embedded in the embankment across the top of both ends of the pipe.
Rocks should protrude at least 4 inches beyond the ends of the culvert pipe. Seefigure 27.

The channd which leads to and from a culvert needs to be cleared of any debris which could block the
ends of the pipe and result in the damming of water. Remova of debris should occur a short distance
both up and down stream. Care should be taken when removing debris to minimize environmenta
impact to riparian habitat.

Culvert materials and design include corrugated stedl, wood, or rock. Head wall and energy diss pater
materials may be rock, concrete, wood, or a combination of the three.

Metal Culverts
Metd culvert pipe should be corrugated, galvanized metd, or duminum dloy. Corrugations may be
annular or helical. Corrugated, metd pipe should be a minimum of 16 gauge. See figure 28.

Wooden Culverts

A wooden culvert should be constructed of cedar or redwood planks, with al sap wood removed.
The planks should have a thickness of at least 3 inches, and possibly more depending on span and size.
The culvert walls should be spiked onto asill plank, and a cap plank spiked onto thewalls. Thisdesign
will help prevent the collapse of the culvert from trail compaction. In addition, guide holes should be
bored for the spikes to prevent splitting of the wall planks. See figure 29.
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Rock Culverts

Rocks or stones used in the construction of rock culverts should be sound and durable. Those used to
form the top should be reasonably flat, with a minimum thickness of four inches; sde wall rocks should
have at least oneflat Sde, be even across one end, and 18 incheslong.

Sufficient excavation needs to be done to provide a firm foundation for supporting the sdewdls. The
sdewadls should be placed in accordance with lines and dimens ons necessary to provide the required
opening. Rocks sdlected should fit together snugly and be placed so as to have firm bearing on
adjacent and underlying stones. Small stones can be used to fill voids. All space back of the Sdewalls
should be completely filled and firmly compacted. Seefigure 30.

Closed Rock Culverts

Stones used to form the top of rock culverts should be flat and of sufficient dimension to bridge across
from one sdewdll to the other. They should have firm bearing on the Ssdewall stones and form a base
for thetrall tread. Their placement should be sufficiently close to prevent gravel and soil from sfting
through the top of the culvert and into the drain. 1n some cases it may be gppropriate to place
geotextile fabric over the cap stones beforefill is placed on top to form the tread surface. If geotextile
fabricisused, the tread layer above it should be at least 6 inches.

Open Rock Culverts

For an open rock culvert, cap stones are not put into place, and a safe step-through drainis
congtructed. The width of an open rock culvert should never be less than 24 inches, and the depth
should be aminimum of 8 inches. Open rock culverts degper than 8 inches need to be stepped down.

Building Structuresto Cross Streamsor Wet Areas

If an area.cannot be drained, or for environmenta reasons should not be drained, and if relocation is
not feasible, then the building of structures to cross streams or wet areas may be necessary. These
structures offer dry passage for hikers, and congtrain traffic on a hardened surface, thus protecting
adjacent plants and animals. The use of structures to cross streams or wet areas should be held to a
minimum. Extensive effort should be made to avoid building new gructures. In addition, when existing
dtructures need extensive repairs, relocation or redesign of that section of trail, in order to avoid needing
such a gtructure, should be considered. Those structures that are built should be designed to blend in
with their natural surrounding. The attention of the trail user should be focused on the natura scenery,
and the intended activity, not on trail structures themselves.

Constructing Causeways

A causeway is built primarily in flat areas that are wet, or become wet during the rainy season. A
causeway is designed to rase the trail base above the wet area. A causeway should be built to the
minimum height, width, and length needed to bridge the problem area during a maximum flow event.
Causaway walls should be laid so as to create a near level and uniform surface. Lay therock so that a
good edge faces outside to present an aesthetic appearance. Theinsde face isnot asimportant as it
will be buried with crushed rock and minerd soil used to build the tread surface. The rock walls should
be stuffed and chinked from the inside before any rock is crushed or tread constructed. Geotextile
fabric can be used as underlay if necessary (see the section Geotextiles under Using Non-native or
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Off-site Material).

Oncethewalls are laid and chinked, the tread should be built up with rock and gravel. The causeway
should befilled with rock and gravel to within no more than 4 inches of the top of thewadls. The
remainder should be filled with minera soil, and the tread surface crowned to dlow for compaction and
proper drainage. Seefigure 31.

NOTE: Before building a causeway, make every effort to locate thetrail around the problem
area.

Constructing Turnpikes

Similar to acauseway, aturnpike is used primarily in flat areas that are wet, or become wet during the
rany season. A turnpike is desgned to raise the trail base above the wet areaand carry water away.
A turnpike should be built to the minimum height, width, and length needed to bridge the problem area
during amaximum flow event.

Congruction of aturnpike should begin by setting two curb logs pardld to thetrail treed. The curb
logs should be anchored together with heavy gauge wire. Once the logs are in place, the space
between them should be filled with rock or grave to within 2 inches of thetop of eechlog. This
material should then be capped with minerd soil, or another appropriate materid, and crowned. A
pardld ditch should be congtructed on the outside of each curb log to divert water awvay from thetrall.
Seefigure 32. Geotextile fabric can be used as underlay if necessary (see the section Geotextiles under
Using Non-native or Off-site Material).

NOTE: Before building aturnpike, make every effort to locate the trail around the problem
area.

Constructing Puncheons

A puncheon isalog or timber structure built close to the ground (3 feet or less). A puncheon is used to
crossasmall drainage, wet area, or other place where aturnpike or causeway is not effective. It
usudly congsts of mud sills, stringers, and wood decking. In addition, if a puncheon crossesa
depression of more than 3 feet in depth, safety railings are required.

Congtruction of a puncheon congidts of setting two 10 inch by 10 inch mud sills, 6 feet long, into the ol
until buried to 1/3 their diameter. These sills should be spanned by two 4 x 8 inch stringers, and then
decked. Generdly, stringers should be placed to allow a deck tread width of at least 40 inches,
athough the width may vary depending on the class, and intended usg, of the trall.

Stringers should be fixed to the sills with 5/8 inch drift pins, or notched and spiked. Decking materid
should be at least 3 inches thick, and installed using #50 & #60 galvanized nails (at least 4 per plank).
Each end of a puncheon should have a soil dam spiked on to prevent sail or fill from eroding out. A
puncheon should not exceed 12 feet in length (Sl to Sll). Seefigure 33.

The gpproach to a puncheon should be level and flush with the walking surface, or stepped up at 8 inch
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intervals. All brush and debris should be removed from the drainage channel(s) on both sides of the
puncheon, and disposed of out of sght.

Puncheon Structuresfor Equestrian Use
While the basic sructurd design is the same for hiking/mountain biking and equestrian puncheons, there
are some design modifications to accommodate equestrian traffic.

In order to accommodate the additiona weight associated with horse traffic, the number of stringers
should be increased to three 4 x 8 inch timbers. The stringers should be anchored with 3/8" x 8"
gavanized wire spikes. The decking materid must be a minimum thickness of 4 inches, and creste a
tread width at least 60 inches (52 inches between bull rails). A bull rail should be atached directly over
the outside stringers on both sides of the puncheon. The bull rail should beraised at least 2 inches from
the decking surface to dlow drainage. Approaches to both ends of the puncheon should be levd, if
possble. Seefigure 34.

NOTE: Before building a puncheon, make every effort to locate thetrail around the problem
area.

Constructing Bridges

Whether a bridge is needed depends upon the type of use expected, the season of use, and the nature
of the stream or crossing. Vidtor safety isthe primary congderation, while vistor convenience may or
may not be important. For example, on a more remote trail which is used by more experienced
vigtors, hopping from stone to stone, and the possibility of getting wet feet, is

part of the experience. On the other hand, a high usetrail that is visted by awide variety of people
(many in street shoes and with little hiking experience), may need a bridge to provide both convenience
and sfety.

When it is determined that a bridge is needed, the specific location of the crossing should be determined
by the:

* Availability of bridge materids

* Length of gpan

* Character of banks

* Range of high water

* Alignment of stream bed

* Accesshility of the Ste

Care must be exercised in the sdlection of abridge ste. Theided Steisone requiring little or no trail
relocation, where an abundance of suitable materid exigts, the stream is narrow, the channel straight,
and the banks high, even, and solid.

Designing and Building a Bridge

Bridges are large and complex projects, and will usualy require an outside consultant to help design
and build, unless adequate in-house expertise is available. The type and location of each bridge should
be done on a case by case basis.
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NOTE: Beforebuilding a bridge, make every effort to locate the trail around the problem
area.

Constructing Fords

In some Situations, fords are preferred to bridges for stream crossings, provided the velocity and depth
of the water is acceptable during the normal season of use. The use of fords diminates the expensive
congtruction and maintenance costs associated with bridges.

Fords are not normaly constructed, but are selected from naturd crossings. Desirable naturd features
include: gentle gpproach grades (not more than 10 percent), firm streambank soil (not susceptible to
eroson), shalow, low velocity flows (less than 24 inchesin depth), and stable, even stream bottoms
(no stones larger than six inches). Modifications to these naturdl crossings may be required if dl these
criteria cannot be met.

Prior to performing any in stream work, the chosen location must be ingpected thoroughly to determine
what effects any needed modifications may have on the stream’s morphology. Stream bank irritability,
both upstream and downstream, should be evauated to ascertain what effects increased stream depth
might have. Upstream banks and side dopes should dso be evauated to determine if landdide activity
is present. In addition, the stream bed should be evaluated to determineif it is actively aggrading or
cutting. Any of these conditions, depending on their severity, can effect the success of an established
ford.

If the desired ford istoo swift, its velocity can be reduced by congtructing a smal stone dam just
downstream from the crossing. This structure will incresse the depth of the ford, reduce its velocity,

and catch and retain aggregate, producing a smooth and leve ford tread. When congtructing this dam,
it should be keyed into the stream bank aminimum of 12 inches on both sides. The bottom course of
the dam should be laid below the streams known scour depth or 18" below the existing stream bed if
the scour depth is unknown. Rocks used in the dam should be no smaler than 12 inchesin diameter.
Stepping stones should aso be incorporated into the dam for pedestrian use. These stones should be no
smaller than 24 inches in diameter and be spaced no further gpart than 24 inches. The tops of the
sepping stones should be aminimum of 6" above the stream'’s high water mark.

The stream bed at aford crossing should have a minimum down dope of 3 percent. Thiswill reduce
the deposition of unwanted silts and excessve aggregates.

The gpproaches to aford should have a minimum tread width of 36 inches (for adistance of 10 feet on
ether sde of the ford), and aminimum down grade of 10 percent. In addition, the gpproaches should
have agraveled surface. Thiswill help armor them so they maintain their shape and resist eroson. The
prevailing trail grade should be aminimum of 1 foot above the high water mark where it joins ford
approaches. Seefigure 35.

Building Dry Land Structures
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The use of dry land structures should be held to a minimum. Extensive effort should be made to avoid
building new dructures on existing, and future, trails. In addition, when existing structures need
extensive repairs, relocation or redesign of that section of trail, in order to avoid needing such a
dructure, should be consdered. Those structures that are built should be designed to blend in with
their naturd surrounding. The atention of the trail user should be focused on the natura scenery, and
the intended activity, not on trail structures themsalves. In genera, congtruction of most structures
should be avoided, if there are dternative solutions. Following initia congtruction, they become amgjor
maintenance item and if not carefully maintained can be a hazard to trall users.

Building Switchbacks

When they are needed, switchbacks should be located in such away asto utilize natura topography
and vegetative screening. The distance between switchbacks should be varied to introduce variety.
Repeated and visble switchbacks create excessve disturbance to vegetation and soil, and severely scar
the landscape. They aso introduce monotony by repeatedly presenting the same view to the user.

Congtruct theturns asflat as possble. On side dopes of less than 30 percent, treat a switchback asa
climbing turn. If thisresults in the center line grade being steeper than is desirable, shorten the radius
and design a step section. Tread width on sharp switchbacks should be at least double the trail width
on landings. Where the outer trail tread margin isdong a very steep dope or dliff, thetrall tread may be
4 feet wide and over. The upper and lower 20 foot agpproach sections, and the turn section, should be
congtructed to have at least a 36 inch tread width. 1n addition, the tread on the gpproach sections, and
on the turn section, should not exceed the prevailing grade of

the trail, and have no surface rocks over 2 inchesin diameter.

The upper leg of the switchback should be congtructed as a full bench (see figure 19 within the section
Tread Base Congruction). Cut banks of the approach sections should be uniform with the adjacent
trallway excavation. Bank gouging and excessve back dope excavation is not permitted.

A gutter type ditch, 8 inches degp and 12 inches wide, should be constructed aong the bottom of the
cut bank (on the upper leg) and extend up from the spill point for adistance of 20 feet. Thetrail tread
pardleling the ditch should have a 10 percent in dope that will drain water from the tread into the ditch.
The tread surface on the lower leg should be constructed with a 10 percent out dope for a distance of
20 feet. Seefigure 36.

Materid encountered in the excavation of the gpproach sections of a switchback should be conserved
and used for fill to make the required embankment. The embankment should be congtructed in
conformance with the grade line, cross section, and dope stake markings. To provide a stable base for
an embankment on a steep side dope, the surface of the natural dope should be trenched or stepped.

Formation of the embankment for the landing should be done by layering fill materid. Fll materid
should be placed in a series of layers, each gpproximately 24 inches thick, and compacted after each
layer. At least 25 percent of thefill materia should contain rock to help add stability. An 8inch
shoulder should form the top edge of the embankment.
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Near the turning point, or landing, alog or rock barrier should be ingtaled aong the outer edge of the
upper leg to prevent hikers, bikers, and/or equestrians from crosscutting the switchback. The barrier
should be aminimum of 14 inches high, and extend up the trail from the landing for at least 15 fedt.

Building Steps

For trails with low to moderate grades, steps are needed infrequently. However, on trails with steeper
ascents, they can be critica to soil stability and retention. The basic purpose of stepsisto provide a
dable verticd rise on thetrail, while permitting lower average grades between steps. Thistrail design
dowswater and helps retain soil. For trails designed to accommodate equestrians and/or especially
mountain bikers, extensive effort should be made to avoid the use of steps. Steps need to be
thoughtfully placed on the trail to ensure that hikers will use them. If not, hikers will bypass steps and
create increased soil eroson. Steps must be in the most appropriate place to walk and have evenly
gpaced rise and run, otherwise, they will be avoided by trall users.

If vistors aretired and going uphill, even stepsthat are well placed are often avoided. To prevent this,
screen one or both sides of the trail with dead wood or stones, leaving the stepsin the middle or aong
oneedge. In addition, adrainage ditch, usualy on the out dope of the trail, may be needed to collect
water and channdl it down dongside the steps to a drainage spot where it can be removed from the
trall.

In placing teps, it is generdly best to work up from the bottom of adope. This procedure makes it
easer to determine the best step placement, and the optimum mix of stabilization techniques. The tread
width of most steps should be the same as the width of a bridge designed for the same trail user group.
For vistor safety, handrails should be ingtaled on al starways with more than four risers.

Step Calculations

To have properly designed steps, a series of caculations are needed. Begin step caculations by
measuring the total height gained and the total run. Next, determine the number of steps by dividing the
height by a7 inch rise. Once the number of Sepsis determined, subtract that number by 1 to find the
number of landings. Findly, divide the total run by the number of landings to determine the landing
width. Seefigure 37.

For safe and easy to use steps, the landing width should be at least 13 inches and no more than 18
inches. When caculating along series of steps, it may be gppropriate to make separate calculaions for
asriesof samdler sections. 1n addition, when cdculaing along section of steps, alow for afew larger
landings o trails users will have areasto rest.

Wood Steps

The stlandard materids for wood steps are 4 x 8 inch split or milled redwood. Two holes should be
drilled through the step, one 3 inches from each end. A trench should be dug for the step to s, and
then pinned to the ground with 5/8" x 36" rebar. The length (i.e. tread width) of wooden steps should
be at least 48 inches. Seefigure 38.

Once awood step is secure, the uphill sde can be backfilled with soil. When stepsare placed in a
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series, the bottom of the upper step should be just abit lower than the top of the lower step, with the
seps dightly in or out doped. Thiswill ensure proper drainage and prevent puddling behind the step.

Rock Steps

If the setting is appropriate, rock steps are aesthetically pleasing and will last longer than wood steps.
Suitable rock for sepsis often difficult to find, but the additiona effort required to obtain building
materials may be judtified due to the longevity of the structure.

The proper weight and shape of rocksiscritical. Look for keystone rock shapes, i.e., long rectangles
with flat tops and 90 degree angles. Rocks should weigh between 25 and 100 pounds; smdler rocks
tend to work loose and lead to frequent maintenance.

Develop an adequate bed to lay rocks on. By doing this, it will reduce the chances of "rocking." Make
sure exposed faces of rock are face to face with good contact. Lower portions of rocksin the trail bed
can be chinked and back filled to provide good contact and stability. On steep sections of trail, rock
steps should be overlapped. Larger flat dab-type rocks should be used with rock ends anchored in the
trail bed. Seefigure 39. In some locations, lack of quality rock, or high use by park visitors, will
require the use of mortar to build rock steps.

I nterlocking and Cribbed Steps

Ordinary step congtruction may be unsuitable for some sites. In some locations, the ground may be full
of large rocks or roots which make excavation impossible, or the Site may be too steep to alow
installation of wood or rock steps. In cases such as these, partia crib steps may be needed.

Partia crib steps, dso cdled interlocking steps, are useful in sections constructed on steep Sde dopes
where holding fill materid in the seps may be aproblem. Thistype of step conssts of asdewall or
walls built to become its own free standing two or three waled box. Fill materid isthen placed into the
step until the step surface is compact and leve.

In most cases, the step requires a crib only on the out dope. The step and the crib piece are notched
S0 they fit together flush on the top and are secured with a gavanized wire spike. Therear of the crib
should be secured with a 3 foot piece of 5/8 inch rebar. Seefigure 40. In some cases, afull crib
section may be required.

Equestrian Steps

When laying out an equestrian trail, every effort should be made to avoid grades or Situations where
seps are required. Although capable of traversing steps, many horses, and their riders, prefer not to
climb them.

When equestrian steps are needed, the same procedures as those used in pedestrian wood, rock, or
cribbed steps should be followed. The only difference is that the landings need to be a minimum of 48
incheslong. The extralength of the landings alows horsesto have at least haf of their bodies on a step
a onetime. This gpacing minimizes the tripping and sumbling that may occur while ascending or
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descending steps.

Additiona features that should be added to equestrian steps are erosion resistant backfill materia, and
barriers dong thetrail's edge. The hooves of horses rapidly scuff and scrape soft soils cresting
depressions or ruts. If steps are backfilled with erosion resistant materials such as shale, base rock, or
a quitable mixture of rock and soil, the duraility of the steps will be sgnificantly improved. To avoid
having horses walk to the side of steps, barriers such as rocks and logs should be placed on both sides
of thetrail, but in such afashion asto not impede drainage. These barriers should be so imposing that
horses will not be tempted to go out of the trailway.

Building Safety Railings

Safety railings are built to help delineate trails, protect vegetation, and asst trail usersin negotiating
dructures such as steps and bridges. Safety railings are comprised of vertica posts and horizontal
(and/or diagond) rails. Lumber used to build safety railings should be construction heart redwood to
provide the structure with strength and longevity.

Sdfety railings should be congtructed by firgt placing 4 x 6 inch postsin the ground at a depth of at least
24 inches. Posts should be spaced about every 8 to 10 feet, and spanned by two 4 x 6

inch raills. Both the top and diagond rails should be notched for afirm fit and fixed to the posts with
#30 or #40 gavanized nails. Splicesin rail should be made a a post to assure afirm splice. Thetop of
the completed railing should be 42 inches above the trail tread, and be placed no closer than 2 feet
from the tread center line. Seefigure41.

Building Retaining Walls

Retaining walls are structures of wood or stone designed to stabilize soil on asde dope. A solid
foundation on earth or rock is needed to obtain a strong and safe retaining wal. Native logs or lumber
should only be used if rock is not readily available,

Log or Wood Retaining Walls

Excavation of an adequate sized footing isthe key to astable wal. The footing width should be dightly
larger than the timber used for wall materids. The footing foundation should be at least 8 inches below
grade, and in stream side gpplications, 18 inches below the lowest point on the stream profile.

All wing, facer, and tie logs should be construction heart redwood or pressure treated Douglasir, and
be a least 4 inchesthick (if using logs, the minimum al heart diameter should be 6 inches at the smdll
end). Tielogs should be spaced not more than 8 feet apart and be at least 48 incheslong. All
components should be notched and fastened with 3/8 inch diameter spikes or drift pins. Facer and
wing members should be fitted with 1 inch spaces between courses. All ends of the retaining wall
should be keyed into native soil which is not experiencing mass movement. Seefigure 42.
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Tielogs areinddled ether by digging atrench to the necessary depth and length for the log or
burrowing to the necessary length. Tie logs must be angled down approximately 10 degrees toward the
fill Sde and firmly seeted.

Aggregate soils or drain rock (lessthan 4 inchesin diameter) should be used as backfill to promote
drainage. Backfill materid should be compacted and measures taken to avoid fill materid Sfting out.

When the length of the wall is greater than 12 feet, and two retaining wall pieces are spliced together,
additiona anchor posts need to be placed on each side of the splice. If possible, the splice should be a
lgp joint splice or full notch.

Rock Retaining Walls

A retaining wall congtructed of rock provides an aestheticdly pleasing, long-term solution that will
withstand the rigors of many winters, aswell as heavy use by hikers, bikers, and horses. However, dry
wall rock work (rock laid without mortar) takes time, experience, and is labor intensve.

Planning arock wall, as with other structures, requires taking into account natural features of the work
ste. Rocksand bedrock that arein place should be used as anchors and keystones, whenever

possible.

Sdlected rock and stones should be sound, durable and have at least one or more uniform surfaces
(which can be used as an outside face). The rock shape should alow the rock to be laid with the bulk
for the rock's weight set back into the wall. The header stone's length should span the full thickness of
the rock wall. Fifty (50) percent of the stonesin the wall should be greater than one cubic foot.

Look for rocks of reasonable size; it is not worth the time and effort to place smaler rocks. If the
project islarge and the number of rocks needed are many, they will unsafely jam up the work areaand
block thetrail to users. A rock stockpile which istoo large is unsafe and dows production. Gather only
the number of rocks that a stockpile areawill comfortably hold yet sill provide an adequate selection.

Aswith awooden retaining wal, excavation of an adequate sized footing isthe key to along lagting,
gablewal. The excavation for the foundation width should be 1 %2 timesthe wal height. The entire
footing should be in undisturbed native soil. At least one third the wall height should be below the
ground line. Foundation rocks should be laid with no overhang protruding beyond the footing. Each
foundation rock should be firmly set with a3 percent batter into thewall. Seefigure 43.

Begin laying rock at the lowest point in thewall. Continueto lay rocks in tiers of roughly equa height.
All stones should be laid with their greatest dimension extending into thewall. At least one quarter of
the outer face rocks should be header rocks (header rocks span the thickness of thewdll). In generd,
stones should decrease in size from the base of the wall to the top. The top of the wall should reflect
the trail bed drainage design and have at least a4 inch thick treed.

Make face to face contact on al rock to rock placement. Trim the rock, if practica, to achieve
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adequate contact. Offset the joints of rocks on succeeding tiers Smilar to brick laying. Lay rock faces
so their outer face does not overhang the wall surface. The wall face should batter 3 percent back into
thedope. Placetherock so itsweight is transferred down into the wall. (See figures 44 and 45).

Oncetherocks are laid in position, stuff small rocks and soil around each rock in the tier to strengthen
its placement and secure it in position. After the rocks are stuffed and chinked, backfill behind them
with permeable aggregate fill. Fll eech tier asthe wdl is built.

Building Additional Trail Structures
Not dl trail structures have been outlined in thismanud. If astructure is needed for atrall, and it isnot
described in this manual, independent research by appropriate Park Department staff will be required.

Deter mining Public Need and
Assigning Trail Use

The ability of thetrails system in Bidwell Park to accommodate trail usersisfinite. The strain on trall
resources, and the conflict between different user groups, will only rise asthe demand for trails
increases. Steps need to be taken to minimize resource degradation and user frustration, now and in
the future.

Minimizing User Conflicts

Equestrians, mountain bikers, and hikers al have desires and needs associated to trail use in Bidwell
Park that may or may not be compatible. When these different trail user groups recreste on the same
tralls, it often leads to concerns over safety. Equedtrians frequently voice concern that mountain bikes
may cause their horsesto react in such away asto injure the horse and/or rider. Mountain bikers often
express concern over the possibility of being injured by ahorse. And hikers share smilar concerns with
respect to both mountain bikers and equestrians. These, and other user conflicts, need to be assessed
and solved.

In order for user groups to accept conflict solutions, they need to be a part of process to create those
solutions. With that in mind, a Trail Advisory Group may be established in the near future. The Trall
Advisory Group should be made up of people who represent al user groups. The god of the advisory
group should be to develop useful didogue between user groups and create solutions to user conflicts.
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Assigning Vigitor Useto Trails

Asof now, nearly dl trailsin Bidwell Park are open to dl user groups (i.e. equestrians, mountain bikers,
and hikers). Inthefuture, as demand for trails increases, it may be necessary to assign asingle useto
sometrails. Decisons such as these should be made by Park Department management in conjunction
with the Bidwell Park and Playground Commission and any other gppropriate participants.

Public Surveys and Questionnaires

Currently, the use of surveys and questionnaires to determine public opinion with regard to trail use and
management are not an established part of the trails program for Bidwell Park. However, with an
increase in user demand and conflict, surveys and questionnaires may become an integra part of trail
management. Although, aforma system for public inquiry isnot in place, dl forms of citizen comment
regarding the trail system are welcome and given due consideration.

Educating Trail Users of
Opportunities and Responsibilities

For ahedlthy trall systlem to exist in Bidwell Park; trail users have to want, and support, a hedthy trail
system. In order to help in creating and maintaining a successful trails program, park visitors need to be
provided with the information necessary to be educated participants. Mogt trail usersthat degrade trail
resources do so out of ignorance. Very few trail users make a conscious effort to participate in
activities which damage tralls. It isthe responghility of park staff to provide easily understandable and
ble information to those trail usersthat want to learn how to become active participatesin
protecting and enhancing trail resources.

Educational Resources Availableto Trail Users

There are anumber of ways that trail users can currently access information about their opportunities
and respongbilities regarding trail use, and severd additiona ways that are being developed for the
future. At present, trail users can access information in avariety of ways, including handout materids,
the Park Department voice mail system, signs at many trail heads, and the Chico Creek Nature Center.
All of these resources should be maintained, and enhanced if possible.

In the near future, anumber of additional and improved ways to disseminate information to the public
may be developed. With the continued increase of access to the Internet by the public, the Park
Department web site will grow in importance as a means to post information. \When resources become
available, the Park Dept. web page could provide access to trail maps, satus on the closure of trails
due to wesather or maintenance activities, trail/park rules and regulations, volunteer opportunities, and
more. Also, new and improved trail maps are apriority for the future. These mapswill provide
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information, both visudly and verbdly, on legitimate trail location, intended use, travel time, degree of
difficulty, and more. In addition, the future of Bidwell Park may see the building of kiosks and avistor
center in and around the Park. These areas, among other things, will be locations to receive written
information on trails, gathering places for interpretive walks and talks, and more.

Determining and Enforcing Trail
Rules and Regulations

For ahedlthy trail system to exist in Bidwell Park, trail users need to take it upon themsdavesto
understand, respect, and follow trid policies and regulations. Extensive patrol and enforcement of trails
in Bidwd| Park is neither possble, nor effective. Trail users must regulate their own actions and
behavior for the trails program to be successful.

In generd, few trail users make a conscious effort to participate in activities which are againg park
policy. Of those usersthat do bresk trail rules and regulations, many do so out of ignorance.
Therefore, it should be the responsibility of park staff to provide easly understandable and accessible
information about trail rules and regulations to those trail users that want to know. In thisway,
education and enforcement go hand in hand.

Deter mining Policy for Trail Use

Rules and regulations regarding the use of trailsin the park are governed by Title 12 of the Municipa
Code for the City of Chico. Any additions, deletions, or modifications to park rules must be done by
the Bidwell Park and Playground Commission in accordance to the guiddines outlined in the Municipd
Code.

Enforcing Trail Rules

At present, two Rangers are on staff with the Park Department to patrol and regulate park activities,
including trail use. In addition, seasond hdlp is employed, usudly during the high use months of
summer. During high use months, more effort is taken to patrol trails to increase resource protection
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and user sAfety. In the future, as user demand increases and budgets dlow, additiond focus will be
placed on the patrol and enforcement of trail rules and regulations.

Glossary of Terms

Abutment: Foundation at either end of a bridge that supports the mud sill and stringers

Backslope: The bank aong the uphill sde of trail, usualy doped back a varying degree, depending on
bank composition and dope stability

Batter: The angle which an abutment or rock wall is constructed off plumb (< 90 degrees)

Borrow Material: Soil, grave, or rock materias taken from gpproved locations away from the trail
Brushing: Removing shrubs and smdler plants from the travelway

Classification: The desgnation of trails to indicate intended use and maintenance pecifications

Clearing: Removing windfdl trees, uproots, leaning trees, lose limbs, wood chunks, etc. from the
travelway

Culvert: A drainage structure composed of rock, metal, or wood which is placed approximately
perpendicular to and under the trall

Drain Dip: A reversein the grade of the trail bed accompanied by out dope which diverts water off
thetrall

Filldope: Areaof excavated materia cast on the down dope side of the trail cut
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Ford: A natura stream crossing modified to provide aleve surface for safe traffic passage.

Full Bench: Where the tota width of the trail bed is excavated into dope and the trail bed width is not
made of compacted filldope.

Hazardous Tree: An ungable tree 5 inches or greater in diameter a breast height which islikely to fal
acrossthetrail.

In Sope: Wherethetrail bed is doped downward toward the backd ope of thetrail.

Mineral Soil: Soil or aggregate that is free from organic substance and contains no particles larger than
two inches in greatest dimengion.

Mud Sill: Foundation on which a bridge is built.

Out Sope: Thetrail bed is doped downward toward the down dope sde of thetrail.

Paralle Ditching: A latera drainage ditch constructed adjacent to the trail tread to catch surface
water sheeting from the tread surface and divert it away from the trall. Generdly this drainage sysem is
used in low flat areas or areas where multiple entrenched trails have devel oped.

Pier: Intermediate bridge support located between two adjacent bridge spans.

Pre-field: Performing a physica examination of the project worksite in order to evauate solutions to
trall deficiencies, select the appropriate course of action, formulate the design, and quantify the materid,

equipment and person hour requirements.

Puncheon: A log or timber structure built to crossawet area. Usudly consgs of glls, sringersand a
deck.

Retaining Wall or Crib: Log or rock construction to support trail tread or retain backd ope.

Safety Railings: Horizonta or diagond structurd members which are attached to vertica pogts for the
purpose of delinegting trails, protecting vegetation, providing safety barriers for hikers at overlook
aress, and asssting hikersin negotiating trail structures such as bridges and steps.

Sidedope: The natura dope of the ground measured at right angle to the center line of the trail.

Side: Materid which has did onto the trailway from the backdope and possibly beyond in quantities
sufficient to block the trail.

Sough (Suff): Material from the backdope that has been deposited on the trail bed and projects
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higher than the center of the trail treed.
Sump: When the trall bed materid has moved downward causing adip in thetrall grade.

Specifications: Standards to which trails and trail structures are built and maintained according to
class.

Stringer: A log or timber that rests on the mud sill and spans awater course, muddy area, etc.
Supports the tread surface.

Switchback: A turn which is congtructed on a dope of more than 30 percent when measured between
the exterior boundaries of the trail 120 to 180 degrees. The landing isthe turning portion of the
switchback. The approaches are the 20 foot trail sections upgrade and downgrade from the landing.

Trail Bed: The portion of trailway between hinge point of the back dope and the hinge point of thefill
dope.

Trail Log: Anitem by item record of trail features and facilities dong or adjacent to atrail.
Trailway: That portion of the trail within the limits of excavation and embankment.
Travelway or Corridor: Includes tread surface and clearing limits.

Turnpike: A dructure built to raise the trail bed above wet, boggy areas by placing minerd soil
between pardle sdelogs. Usudly includes pardld ditches.

Water Bar: A device used for turning water off atrail, usudly made of logs or stones.
Water Course: Any naturd or constructed channel where water will collect and flow.

Way Trail: A non-legitimate trail used by park vistors
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Appendix

Employee Training Tips

Things That Employees Should Not Do When Working On Trails

1. Don't work close together with cutting tools, axes, and saws.

2. Don't use two people on a saw without using two handles.

3. Don't watch awedge being driven or a cable being cut.

4. Don’'t walk behind a person carrying a saw.

5. Don't watch others drive spikes, drift pins or wedges.

6. Don't leave axes sticking in trees or logs or a saw lying around your work.

7. Don't throw axes, files or saws.
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8. Don't carry your axe over your shoulder.
9. Don't sand in front of a person using an axe or any other cutting tool.
10. Don't try to lift or move aload that is too much for one person -- ask for help.

11. Don' take any chances while driving and aways leave your vehiclein gear and chocked while
parked.

Things That Employees Should Do When Working On Trails

1. Do look for obstructions, overhead and around your feet, before swinging your axe.
2. Do keep on the upper side of logs being sawed or moved.

3. Do keep away from moving cables and timbers.

4. Do look before rolling arock from a switchback.

5. In transporting explosives -- one person carry the powder and another person carry the caps.

6. Do watch your saw while bucking. Keep your legs back as you finish cuts. Wear chaps.

7. Cdl "TIMBER" three times before fdling a snag or tree.

8. Do have agood solid grip on al tools before trying to swing or chop.

9. Do divide up the tools while carrying them to and from work.

10. Always carry a FIRST AID kit with you.

11. Do have person flagging out, and the danger area clear, before explosive charges are set off.
12. Do wear your safety helmet.

13. Do wear safety goggles while splitting timber, drilling rock, and so on.

14. Do wear al designated safety equipment.
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