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10.1 Introduction

Ministry of Forests' recreation trails, like recreation sites, are
managed for the public. In the province of British Columbia
there are many players involved with recreation trails

(Section 1.1). Ministry of Forest (MoF) recreation trails should
complement the programs of other agencie s and the private
sector by providing recreation opportunities that are not

available elsewhere.

The overall image created by MoF recreation trails should be one
of quality rustic trails in natural settings. Trailheads, and
structures (bridges, cabins, sig ns, etc.) must complement and
blend with the natural setting, rather than contrast or dominate

it.

This chapter focuses on recreation trail management and defines

the Ministry's role in providing part of the spectrum of recreation
opportunities for the pub lic. It sets out the management
procedures for this very visible and capital -intensive component
of the recreation program. An overview of recreation trail
management is shown in Table 1 . This table identifies the

phases associated with recreation trail management and the

purpose, outputs and responsibilities of each of those phases.

Table 1: An Ov__erview of Recreation Trail
Management

10.2 Trail Planning

Planning, development and maintenance of trails is the
responsibility of districts and regions, and takes place within the
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10.2.1 Trail Concept Planning

Recreation Opportunity
Considerations

context of strategic and operational planning (e.g., higher level
plans, district recreation plans).

Subsequent to this overall land and resource management
planning process, recreati  on trails are developed according to
the standards and the desired recreation image established in
this chapter.

Recreation trail planning consists of the following phases:

9 trail concept planning;
9 trail establishment; and

9 trail assessment.

Comprehensive and detailed planning prevents mistakes, and
saves time and money in the long run; therefore, the planning
process also extends into trail design, construction and
maintenance.

Trail concept planning is the first phase in the development of a
recreation trail. At this stage, broad objectives and the general
characteristics of the trail are determined. The concept plan
looks to any pertinent plan(s) for direction (especially higher
level plans and the district recreation plan).

The concept plan takes many factors into account, including:

9 user group requirements;

ROS class;

=

I recreation features (including landscape features and
existing recreation facilities);

management requirements; and

anticipated needs for trail construction and
maintenance.
Consideration of the setting is important not only in the
development of the trail concept plan, but also in the evaluation
of the existing trail opportunities. The concept plan should:

9 identify the particular trail development relative
to the existing types of trail opportunities
presen t. For instance, high priority may be placed on
developing a cross  -country ski trail in a semi - primitive,
non - motorized setting if most of the trails in a district
are located in semi  -primitive motorized or roaded
settings with ATV, equestrian and snowmobi le use
being the dominant trail activities.

9 generally define trail characteristics that reflect
the ROS class and the abilities and needs of the
anticipated user groups. For example, it would be
inappropriate to consider developing a long and
arduous hiki ng trail in a roaded or rural setting where
heavy day use from a broad population base was the
primary anticipated user group.

I sometimes allow for challenging trails in
frontcountry areas with roaded or rural ROS
designations. For instance, steep single  -track



Social Setting

Physical Setting

Management Setting

10.2.2 Trail Establishment

10.2.3 Trail Assessment

mountain bike trails for downhill riders may be
appropriate between roads providing uphill connections.

The following ROS setting considerations on trail development

have been adapted from the Trails Management Handbook
produced by the US Forest Serv ice. These considerations should
be addressed at a broad overview level consistent with the
development of a concept plan.

T  Type of use: the mode of travel, mix of user groups and
relationship between trail activities, particularly
motorized and non -motorized.

Volume of use: anticipated numbers and frequency of
encounters between user groups, and the impact of
that volume ont he physical setting.

Location and overall design of the corridor: the
trailhead facilities and associated structures in relation
to the ROS class.

I visual management: the viewshed of the trail route and
the visual impact of the trail i tself on the landscape.

I Management of trail activities and use relative to any
necessary regulatory control, such as signs or barriers
(trail location and design may also help to meet these
needs).

9 Trail stewardship: good stewardship as evidenced by
good quality construction and maintenance shows
management concern and promotes responsible use on
the part of the trail user.

I Compatibility of other resource management activities
(e.g., harvesting) wit  h the intended type of trail use;
the following may help to minimize potential conflicts:

¥+ trail location and design;

¥ maintaining visual management practices,
including adherence to visual quality
objectives; and

¥ timing of either the resource management
activity or trail use to avoid peak conflict
periods (may involve seasonal trail use
restrictions).

Trail establishmentis  the legal process of identifying a trail
corridor, establishing a map notation or map reserve over the
area, distributing referrals to other agencies, and notifying the
public.

Trail establishment procedures are covered in detail in Higher
Level Plans: Pol icy and Procedures , a Forest Practices Code
publication.

A detailed assessment of the trail and the surrounding area is an
integral part of the planning process. Examining the natural
features of the landscape relative to the expected use can
minimize environmental disturbance and, in most cases,
enhances user s atisfaction. In order to plan in this fashion, the



i) Pre -field Investigation

aesthetic features of the trail area, as well as the physical,
biological and landscape features, must be well -understood and
documented.

Trail Assessment involves three basic stages:

9  Pre-field investigati on (incorporating inventory
information);

I Trail evaluation; and

9 Interpretations of carrying capacity and limitations to
trail development.

Each of these stages is discussed below.

Gather as much resource information for the trail and
surrounding areas as possible. This includes maps of terrain,
soils, vegetation, forest cover, wildlife and aquatics, and
information on climate and archaeological or historic sites.
Recreation inventor ies of features and also provide valuable
input at this stage.

Preliminary investigation will avoid duplication of effort in the
field, will help identify areas of particular concern along the
route, and will dictate the type and extent of additional

infor mation needed later on. For example:

9 terrain maps will identify surficial materials and may
indicate hazardous geologic processes, such as
avalanche or failing slopes;

I soils maps include information on soil conditions and
indicate areas of organic and poo rly drained soils, as
well as identify slope classes;

9 vegetation and forest cover maps may give an
indication of understory density and sensitive
vegetation areas;

I wildlife maps may indicate areas of potential conflict
during the intended season of use, such as caribou
calving or grizzly bear feeding areas (knowledgeable
experts may need to be consulted); and

I archaeological and historic  -use maps may indicate that
an impact assessment will be required (knowledgeable
experts may need to be consulted).

Wherever possible, use aerial photos and topographic maps as
base maps for recording field information, and for the trail
layout and design presentation package. Scales of 1:20 000 or
less are most appropriate for detailed trail route analysis. If such
scales are not available, 1:50 000 scale maps and photos may
be enlarged.

The following sources can provide additional information:

I Maps BC: Air photos and topographic maps, along with
published terrain, soils, vegetation, forest cover,
recreation features, a  quatic and wildlife maps, and
climatic record information;

I Archaeology Branch:  Archaeological and historic site



information.

Using this information, a preliminary trail route may be plotted
onto a base map, tying into recognized points, such as saddles,
creek crossings or rock bluffs.

i) Trail Evaluation Trail evaluation is an on  -the -ground assessment of the area's
potential for recreation trail development. The first step in trail
evaluation is to determine the preliminary trail route. Procedures
for determining the preliminary trail layout in the field a re taken
from the Manual for Trail Construction and Maintenance ,
produced by the Federation of Mountain Clubs of British
Columbia:

Trail Evaluation Procedures . . )
9 Take copies of visual and recreation features maps,

carrying capacity maps, air photos and topographic
base maps to the field. Locate the on -the -ground
control points shown on the preliminary route map.

I The intervening sections of the trail should fit bet ween
the final chosen control points as well as possible.

I Mark all the trail lines with brightly coloured flagging
tape. Place the flagging at close intervals on living
trees, preferably around the trunk, tied loosely so that
it can be removed and placed elsewhere if a better
route is selected.

I Travel the route at least once in both directions at a
time of the year when there is no snow on the ground.
In areas having a moist or wet climate for at least part
of the year, the route should also be examined d uring
the wet season to identify drainage problems that may
not be apparent at other times.

9 Ideally, three to five people should participate in the
preliminary marking and should space themselves out
so that each person can be seen and heard by the next.
Working together, keep the route as direct as possible.
Tape should be placed so that the next two tapes can
be seen from any aspect (i.e., those ahead and

behind).

I When establishing the route, the designer must
constantly consider all pertinent recreatio nal and
environmental factors.

Physical and Social Elements After a preliminary trail route has been identified, the following

physical and social elements should be evaluated in the field:

topography
soils and drainage
vegetation

aspect

natural features

aesthetics

access

potential recreation activities

1
1
1
1
9 hazards
1
1
1
1
1

ROS classification



Amount of Time to be Spent

iii) Interpr  etation of
Carrying Capacity

Defining Carrying Capacity

Focus is onthe Amount

Negative Impacts

of Use

degree of degradation

limiting factors

current public use of site/expected use
water supply/water bodies

Visual Quality Objectives (VQOSs)

impact on future resou  rce development

=A =4 =4 =4 -4 -8 4

elevation, annual precipitation, biogeoclimatic zones

Another aspect of field investigation for trail development is the
evaluation of specific sites along the route that may be used for
related activities. These include picnic sites, cam psites, toilets,
trailheads, viewpoints and interpretation sign areas. Such site
considerations are discussed in Chapter 9 .

The amount of time ~ spent on each of these steps will depend on
the expected use and importance of the trail route to be

developed. A high -use trail in a high -profile location will require
the most thorough pre  -field investigation and on  -the -ground
evaluation.

The amount and type of expected use on a trail will influence the
layout and design, as well as construction and maintenance
costs.

Carrying capacity may be defined as the amount of use an area
can sustain without undue environmental degradation. Itis the
physical and biological carrying capacity of the trail as identified

by terrain, soils, topography, vegetation, forest cover, wildlife

and climatic factors, along with the type and intensity o f trail
use that determines the overall potential impact on the

environment.

Recreational use of an area can diminish the quality of both the
natural environment and the recreation experience. Concern

about overuse causing negative impacts on the ecologica | and
social environments of an area has led managers to try to

establish carrying capacities.

This approach has focused attention on the amount of use  and
the search for a specific number of people that can be allowed to
use an area without causing unacceptable changes to the

natural environment or the recreation experience. As the
environmental and social conditions along the trail route change,

the carrying capacity als o changes. Areas along a trail where use
is concentrated, such as the trailhead, camping and picnic sites,

and interpretive signs, will incur a greater environmental impact

than the trail route itself.

Some of the more commonly cited negative impacts on
recreation resources include:

9 the loss of vegetation on trails and campsites;

9 camping debris;
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Problems with Using C  arrying
Capacity

Limits of Acceptable Change

forage impacts from pack animals;
soil compaction around trees;
human suppression of fires;

mining, fishing and hunting; and

=A =4 =4 A =

the introdu ction of non -native species, as well as water
and air impacts from both on and off -site human
activities.

Other impacts can affect the quality of a recreation experience,
such as a preference for solitude while hiking and camping.

Because of these potential impacts, backcountry and wilderness
managers have recognized that a key challenge is finding means
to effectively protect both physical and social settings.

The carrying capacity of an area can vary depending on the
management objectives. An acre of city park can accommodate
more people than an acre of wilderness. Secondly, much of the
adverse impact of recreational use is not the result of too much
use, butr atherthe kind of use, the behaviour of visitors, and
the timing and distribution  of use.

The amount of impact caused by a specific number of users can

be affected by the activities of the user, the user's level of skill,

the pattern of use and other factors. Furthermore, the amount
of impact is not always directly related to the amount of use. A

little use in a new area may cause a lot of impact, while a lot

more use may cause only slightly more impact. Because of these
problems, it can be very diffic ult to identify a specific number as
an area's "carrying capacity."

The traditional carrying capacity approach to managing
backcountry and wilderness often leads managers to institute a
system of use rationing, which is a fairly heavy -handed
management too |. The search for a single, magic, carrying
capacity number can also misdirect the manager's attention to
numbers instead of trying to correct specific problems.

Indications of Excessive Impact

Trail design, construction and maintenance must proceed in
con sideration of the carrying capacity and anticipated use so as
not to exceed the desired level of impact.

Recreational use exceeds this level of impact when:

I environmental alteration occurs to a degree that is
unacceptable to management and user requirement S;

I  aninconvenience or safety hazard exists for the user;
and

I an excessive cost is incurred to maintain the quality of
the site for a specified use.

The Limits of Acceptable Change (LAC) concept is based on the
premise that changes to the ecological and social conditions of

an area are going to occur due to both natural and human

factors. Acceptance of this premise immediately redefines the

traditional question about carrying capacity from "How much use



The real concernis the  effects
of use, not how much use is
occurring

LAC Components

Trail Development
Questions

10.3 Trail Design

is too much?" to "How much change is acceptable?"

The goal is to keep the character and rate of change due to
human factors within acceptable levels. Or to put it another way,
to decide what kind of environmental and social conditions are
acceptable, then prescribe actions to protect or achieve those
cond itions. "The LAC process recognizes that the real concern is
the effects of use, not how much use is occurring."

The LAC planning system consists of four major components:

1. the specification of acceptable and achievable resource
and social conditions;

2. an analysis of the relationship between existing
conditions and those judged acceptable;

3. identification of management actions judged to best
achieve the desired conditions; an d

4. aprogram of evaluating management effectiveness.

For more detailed information on the current application of LAC,
contact recreation staff in the regional offices or Victoria.

The Trail Manual produced by the Canadian Parks Service
suggests the following questions be asked prior to trail
development:

what is the desired level of use?

I what will be the extent of detrimental impact upon the
environment? and

9 s this level of impact acceptable?

These questions are best answered with thorough knowledge of
the environmental conditions along the proposed route. If the
level of impact is not acceptable, then alternative solutions
include:

9 achange in the trail location to a less sensitive area;

9 const ruction measures that minimize degradation,
including tread surfacing, drainage control and barriers;
or

I changing the type of use (e.g., developing a walking
trail rather than an equestrian trail).

Trail design is the final phase of the trail planning process.

Although some design decisions will have been made during the
concept planning and assessment phase, the design process

pulls together all the requirements into a final, field -checked
trail plan that successfully translates the trail concept plan.

Figure 1: Trail Design Process
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10.3.1 Principles of Trail Design

Well -designed trails create a harmony between user and
location.

While trails may provide access to a destination, they can also
provide the trail user with a sense of enjoyment and fulfilment
throughout the  journey. In many situations, trails are not taken
to reach a particular goal; rather it is the joy of using the trail

and savouring the trail environment that is the primary
recreation experience being provided.

Many day -hikers, for example, fall into this category, seeking a
trail which matches their ability level and provides an

appropriate balance of effort and reward. The result is a day well
spent, and a renewed appreciation of the forests passed



through, views enjoyed and wildlife glimpsed.

This secti on deals with design guidelines that relate to all types

of trail development. The Canadian Parks Service's Trail Manual
identifies user requirements  and environmental protection as the
two major areas of design considerations. The following

information ha s been taken almost entirely from that manual.

Final decisions should be made Structural items, such as bridges or retaining walls, may need to
in the field be designed in the office, and major structures may require
advice from engineering staff.

The following, however, should be addressed during field visits:

9 clearing, tread widths and types of materials to be
used,;

9 trail length, location, environmental protection
measures; and

' number and location of construction requirements, such
as switchbacks, boardwalks, bridges, waterbars, and
culverts.

10.3.2 User Requirements
Trail location and design, including the structures provided along
the route, should meet the needs of the anticipated user group
as much as possible.

User requirements include:

I  an aesthetic component, which provides a measure of
satisfaction through the scenic and interpretive aspects
of the trail landscape; and

I a functional component, which provides an ease of
movement, sufficient comfort and no worries about the
safety aspects of the trail.

These aesthetic and functional requirements must be considered
in relation to the interests and abilities of the users.

Con struction standards for factors related to trail type
will be presented later in this chapter.

Aesthetic

Scenic Interest Create a variety of views including full vistas, partial openings
and closed forest canopies. Use natural openings, such as
meadows or marsh edges, for interest and rest areas. Enhance
visual interest by providing brief views of a feature, such as a
waterfall, before the user is next to it or passes by.

9 Align the trail near recreation and interpretive features
or wildlife viewi  ng opportunities.

I Design the trail to take advantage of topographic and
biological variety; for example, along ridge tops and
valley bottoms. Curved sections that fit into existing
landforms, such as along ridge crests or the edge of



benches, are usually  more interesting than long straight

sections.
Interpretive Opportunities Gaining an understanding of the environment of the trail route
increases user interest and satisfaction. This should be
considered in all trail design and development. However, in the

case of interpretive trails, these considerations will largely
determine the exact trail route and design in order to facilitate
communication with the user through the use of guided tours,
interpretive signs, brochures, etc.

All trails, wherever poss  ible, should take advantage of views and
proximity to natural features, such as waterfalls, outstanding

vistas, meadows, large trees, geologic features, etc. Potential
overriding considerations, however, such as known bear feeding
areas or public safety co  ncerns near cliffs and waterfalls, must
also be kept in mind.

Functional

Trail Access Trailheads and parking areas are an essential component of trail
design. These facilities should reflect the trail design itself, the
type of trail activity, the ROS setting and the anticipated user
volume.

9 Where several trails begin in the same area, provide a
common trailhead as much as possible.

I Consider separate trailhead and parking areas for
different user requirements, such as hiking and
equestrian.

' Incorporate snow removal and winter maintenance
practices in designing access to winter use trails.

I Consider use of non -licenced vehicles, such as trail
bikes or snowmobiles, in designing access for motorized
trail use (exclude public or private roads tha t require
possession of a licence).

I  Consider additional parking space for larger vehicles,
such as trailers or stock trucks, as well as unloading
ramps and the safety of unattended vehicles.

In all cases, trailhead and parking areas should be developed
using visual management and design practices that minimize
their effect on the trail and trail users.

For a more detailed description of trailheads and structures,
referto Chapter 9.

Trail Length Trail length depends on the type of trail activity, the ability and
interest level of the intended users, and the existing terrain
conditions of the trail route. Day use bicycle and ski trails will be
longer than day use walking trails. Trails for experienced hikers
will be longer than those for less experienced hikers.

Tread Width The width of the trail tread varies in consideration of the
intended trail activity, variable terrain conditions, and whether
travel is one -way or two -way.

9 Backcountry (semi  -primitive ROS) hiking trails will be
narrower than day use (roaded ROS) walking trails
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because the volume of use will be less and site
modification should be kept to a minimum.

9 Inrough terrain, tread width may be narrow, requi ring
single -file use, whereas in gentle open terrain, tread
width may be wider, allowing users to travel two or
more abreast.
Grades The slope factors that affect trail difficulty are:

I the degree of slope;

=

the length of sustained grade; and

9 the proportion of uphill to downhill and level sections
along the trail.

The slope or grade of a particular section of trail is expressed
either as a ratio, as a percentage of vertical to horizontal

distance (referred to as the rise -to-run), or as degrees of angle.
The figure below shows various gradients in terms of ratio,

percentage and degrees. On a 1:4 grade, there is a rise of 1toa
run of 4.

Figure 2 Slope Gradients

Figure 2
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As in trail length, the type of trail activity, terrain conditions and
user ability a re the main areas of consideration.

9 Avariety of gradients, with gentler sections between
steep climbs, is preferable to long, sustained grades.

I Switchbacks, steps or ladders may be considered for
small sections of very steep slopes.

9 For most trail uses, a 20% maximum grade over a
maximum distance of 30 metre is desirable. However, if
only a few steep areas occur along the entire length of
the trail, a greater maximum grade would be

acceptable. In general, a slope of 10% is desirable f or
those trails that steadily gain vertically over a long
distance.

Right - of -way Clearing The width of vegetation clearing should only extend far



Trail Tread Surface

Structures

enough to provide safe and unimpaired movement along
the trail.  Unnecessary clearing reduces the aesthetic value of a
trail (see section 10.4.2 _ for further details).

9 Branches, shrubs and small trees should normally be
removed fro m the right -of-way.

9 Iftread surfacing is not used, the existing cover of
small plants, turf or surface material should remain
intact to help prevent erosion and to keep a natural
appearance.

I Trails should be routed around large trees and shrubs
or plant s of interest.
The trail tread may consist of existing surface materials, or it
may be constructed from materials added to the trail bed once
the leaf litter and surface soil have been removed.

Several types of surfacing materials m ay be used (for a detailed
discussion of various tread surfaces, see section 10.4.2 ). The
selection depends on user requirements, aesthetic and ecological
compatibility, and the costs of construction. Wood chips or

gravel may be used for a hiking trail, but special needs trails

may require compacted crushed stone. The type of surfacing

use d should blend into the landscape and reflect the setting.
Generally, use of indigenous materials causes less ecological

concern and is less costly.

Given suitable soil conditions, foot trails can be resurfaced with
only a minimum of material.

9 Light gravel (25 mm thick) rolled or tamped into the
trail surface should give adequate durability.

I  sandy soils may require mixing with a small portion of
clay or limestone dust to bind the soil particles.

Less suitable soil conditions, anticipated heavy use trails, or
special needs trails require more substantial surfacing.

9 Wet soils require a barrier between the soil and the
surfacing material so that the surfacing is not
compressed and lost into the soil.

9 Fir or spruce branches may be used in areas th at are
not too muddy.

I Synthetic fabrics that allow passage of water and yet
separate the surfacing material may also be used, but
these are costly.

I On very wet muddy areas, a layer of logs may be
required.
Structures commonly used along trails include bridges,
boardwalks, steps, signs and barriers. Their design must take
into consideration trail activity, user volume and safety, terrain
conditions and setting, and the aesthetic experience being
provided.

Structures must be appropriate for the experience being
provided. For example, a well -constructed bridge with handrails
and steps may be inappropriate in a backcountry setting where

trail users are experienced and expecting a primitive setting.

Similarly, a single log bridge in an area use d by families may not
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Bridges & Boardwalks

Steps

Barriers

User Safety

be suitable.

Detailed drawings of standard structures are shown throughout
the rest of this chapter.

Bridge location and design should take into consideration stream

flow characteristics, bank and stream bed erosion potential, fish
habitat, peak run - off periods, snow loads and ice conditions.
Adequate clearance must be provided on navigable watercourses

to allow for boats.

The functional requirements of the trail will determine a bridge's
structural strength, width, need for railings, and the type of
construction material used for decking. Bridges on equestrian
trails or in areas of moose wetland habitat should be strong
enough to support large animals.

Steps are used on short, steep trail sections, particularly in high
use locations, to ensure user safety and help prevent erosion.
On trails where a wide range of users is expected, step design
should take into consideration comfort and safety factors. A
series of short flights of 14 steps or less with ample landings in
between is preferable to a single, long flight.

Barriers may be necessary in trail design if the trail location

itself does not provide adequate safety from hazardous

situation s, such as cliff edges or rapids. Barriers may also be
necessary to protect sensitive areas from traffic or to prevent
inappropriate use (e.g., vehicle access to non -motorized trails or
mountain bike use on hiker  -only trails).

Railings and walls form barri ers that vary in height depending on
their purpose. Stiles and dodgeways form barriers that may be

used to block motorcycle access to foot trails. Bollards placed
across the entrance to bicycle paths will block access by cars

and trucks. As with most other structures, barriers may be
constructed of logs, timbers, stones or boulders, depending on

the availability of materials. Ditches across a trail may also be

used to control access.

User safety considerations include hazardous terrain features
(such as cliffs, danger trees, avalanche zones or swift rivers)

and hazardous wildlife areas (such as known bear feeding

areas). Safety precautions should suit intended user ability and
attitudes, as well as the environment. Overly protective trai Is
with excessive railings and barriers downgrade the user

experience and the natural character of the landscape.

Trailhead information signs or brochures outlining potential
hazards and necessary precautions are essential and, in some
instances, may reduc e the need for safety structures on trails.
Where serious hazards exist during certain seasons, such as
grizzly activity or avalanching, trails may be closed for a period,
or users directed to alternate trails.

Trails should avoid known areas of bear habit at (e.g., soapberry
or equisetum communities, avalanche slopes, or fish spawning
areas) and should be designed so that surprise encounters are



User Conflicts

Level of Difficulty

unlikely. Avoid noisy waterways or sharp bends in densely
vegetated areas. Assessment by a professional biologist is
recommended in areas frequented by grizzly bears.

Wherever possible, single  -use trails are the best choice for both
trail builders and trail users. Design and construction can be

focussed on particular requirements, and one user's e xperience
will not be adversely affected by the presence of another.

Hikers, mountain bikers, and horse riders often find themselves
sharing trails. On Forest Service trails, self -regulation (assisted
by signing and user education) is the practical option to strict
enforcement. A user Code of Ethics designed for cyclists,
pedestrians and equestrians has been developed by the Outdoor
Recreation Council of BC.

Level of difficulty is a subjective rating based on many variables,
including the fithess and attitude of trail users. It is also a very
useful consideration when planning a trail for a particular user
group.

A level of difficulty rating will primarily reflect trail grade and
distance; but a trail rated as "moderate" by a group of day
hikers carrying only lunches may be a strenuous trail for
backpackers with full loads.

Recreation trail planners will need to consider such variables and
be flexible with design standards in order to create intended
recreation opportunities. L evel of difficulty is based on the
hardest element of a trail; i.e., a moderate trail with a single
difficult section would be rated "difficult.”

10.3.3 Environmental Considerations

Soil Erosion

Trails that adversely impact their environment will not only have
a low aesthetic value for their users, but also a high
maintenance cost to the supporting agency. Trails, therefore,
should be designed with consideratio n both for their
environment and for their users.

I Where trails cannot be located away from sensitive soils
or poorly -drained areas, provide for boardwalks, tread
surfacing or trail drainage.

9 Trail clearing should be skilfully done and not be
excessive. Users will not enjoy travelling a cleared
swath when all they require is reasonable passage
through an interesting forest area.

I In areas of heavier use, or in sensitive areas, toilets
must be p rovided.

9 Trail routing, signing and appropriate facilities can help
direct users to areas hardened to withstand the
impacts, and away from areas that will show the
impacts of accumulated use, such as lake shores and
alpine meadows.

Erosio n is a natural process in which soils are worn away by the
action of wind, water, glaciers and other natural phenomena. On
trails, this natural process is agitated by soil compaction and the
almost constant churning agitation of hiking traffic. Mountain
bikes and horses especially cut into soft and wet trails, greatly



Soil Types

increasing the erosion process.

Soil erosion is one of the most frequent types of environmental
disturbance on trails. It affects the longevity and usefulness of

trails, increases maintenance

costs, detracts from visual quality,

degrades plant and animal habitat, and may affect safety.

Effects of erosion include:

Soil erosion is likely to occur on trails where surface
runoff is not properly controlled, where trail grades are
too steep, and where surface water is not diverted off t

trail.

f
f

loss of surface materials;

root exposure, resulting in physiological stress to plants
and, in the case of trees, susceptibility to windfall;

stream sedimentation, resulting in damage to spawning
beds, increased turbidity, and adverse effects on flow
regime and stream flora and faun

contamination of water supplies; and

failing slope through slides and slumping.

a

Some soil types are more susceptible than others to erosion.

Fine -textured soils:

]

dry out slowly after rains;

become muddy with trampling in wet conditions;

are susceptible to compaction and subsequent surface
water ponding in level areas; and

are susceptible to erosion, depending on slope and

moisture conditions.

Coarse -textured soils:

f
f

dry out quickly after rains; and

have poor nutrient availability, making vegetation

regeneration difficult.

Shallow soils are:

Table 2

1

susceptib le to erosion, particularly on slopes.

Summary of soil indicators for evaluation of a
proposed trail installation

he

Conditions
Conditions Posing Conditions
Posing Slight Moderate Posing Severe
Conditions  Limitations Limitations Limitations
Soil Depth to seasonal  Depth to Depth to



Wetness high water table seasonal high seasonal high
more than one water table 0.3 water table less
metre; well - to 1 metre; than 0.3 metres
drained to excessively
moderately well - drained
drained

Soil Particle mixture of High sand High clay

Texture sand, clay and content; gravel content; no
silt; gravel is20 - contentis20 -  gravel
50% of content 50% of content

Soil Hardpan is less

Structure than 0.3 metres

from soil
surface; peaty,
mucky soils

Soil Depth > 1 metre 0.5-1.0 metres < 0.5 metres

to Bedrock

Slope 0-05%(<1:20) 5 -20% >20% (> 1:5)

The design process can incorporate recommendations to
minimize soil erosion. Details of the prescriptions, and where
they occur, are described in the final trail plan.

Erosion Control

Locate trails in areas least sensitive to erosion. If this is not
possible, minimize erosion by using appropriate construction
measures.

Ensure proper control of drainage water on slopes by:

avoiding steep sections susceptible to wat er runoff;

9 orienting trails across slopes on the diagonal, or use
switchbacks to climb steep slopes;

9 incorporating natural grade dips into the trail surface so
that drainage is diverted at frequent intervals;

9 using steps or ladders on steep slopes, making sure
drainage water is diverted from the top of steps; and

9 sloping the cross -section of the trail tread
approximately 2%, or 4 cm per 1 metre of tread width
to redirect water.

Depe nding on the level of surface runoff, trails can be designed
to help water flow off the surface and/or be intercepted and
channeled away.

Drainage Across a
Trall

When surface runoff is low, it can run directly across the trail

surface (figure 3). When surface runoff is high, the tread cross -
section should be crowned, with a ditch on the uphill side to lead

water to grade dips, culverts or waterbars (figure 4).

Figure 3: Drainage across a trail (low runoff)



Figure 4: Drainage intercepted (high runoff)

Waterbars Waterbars (or cross drains) intercept water running down the
trail tread and direct it off the trail. When cross -sloping the trail
tread and grade dips are not adequate to control runoff,
waterbars can be an effective solution. Trail design plans will
indi cate sections requiring waterbars and the maximum space
between them.

Figure 5: Placement of waterbars
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Figure 6: Log waterbar

1. 15-20 em log set into uphill slope at 30-40°

2. Outside edge of trail dropped down before log
3. Small rocks to prevent water scouring

4. Tread raised to top of log on downhill side

Waterbars may also be constructed of stones 15 cm or greater
in diameter and placed across the trail in the same position as



Siting of Culverts and
Bridges

Trail Shortcutting and Side
Trampling

the log waterbar illustrated.

The following table gives recommendations for the frequency of
cross drains on different surficial materials a nd on different
slopes.

Table 3: Waterbar frequency table
Recommended spacing of cross drains and
water bars (meters)

Grade in % 2 4 6 8 10 12 15
Loam 100 M50 m 30m 25m 15 m

Sandy clay 150 m 100 m 75 m 50m 30m 15 m

Clay 150 m 100 m 75 m 50 m 30 m 25 m
Gravel or 250 m 150 m 100 m 75 m 50 m
rounded rock

Shale or 275 m 200 m 125 m 100 m 75 m

angular rock

Ensure proper siting and design of culverts and bridges through
the following:

9 provide for adequate drainage flow. Bridge
specifications depend on peak flows and flood cycles;

9 locate bridge crossings to minimize disturbance to
stream beds and banks. Those sections of the waterway
that are straight, and where bank conditions are stab le,
are best for crossing;

I use bridges rather than culverts to cross large streams.
Culverts may alter flow, cause downstream erosion or

silting, and disturb fish habitat. If a fish -bearing stream
is involved, the Forest Practices Code must be followed;
and

9 If culverts are used on small drainage ways, they

should be of an adequate size and set at a level that

will not interfere with drainage. Rocks should be set

around the ends of the culvert to stabilize the fill

material and hide the ends of the pipes. Surfacing over

the pipes should be a minimum of 10 cm.
These poor user practices promote soil erosion. They occur when
users wander off the trail or make shortcuts that cause
vegetation and soil trampling. Users take shortcuts where the
trail is unsafe or an easier route is visible. Muddy conditions,
erosion and deadfalls also force users off the trail tread.

The design process can incorporate recommendations to
minimize shortcutting and side -trampling:

I widentrai Is at feature points, view sites or interpretive
displays where use is expected to be heavier;

9 define trail edges clearly by using logs or rocks;

9 raise the trail tread by using log stringers, tread
surfacing or boardwalks;

9 use landforms or vegetation to block potential
shortcuts;



Special Areas with Sensitive
Features

Wildlife

Waste Disposal

I move the trail location to the shortcut route if it is
superior to the original route;

9 close -off potential shortcuts by placing rocks, branches,
fallen trees or new plantings to obstruct access;

9 use signs requesting that user s stay on the trail, or

I minimize the use of switchbacks in trail construction;
the use of alternate routes or using steps or ladders
may be possible. Shortcutting is not as common in
areas of dense vegetation.

Special areas with sensitive features include any locations where
the presence of humans, or the disturbances associated with
building a trail, could impact negatively on the special features.
Such features include archaeological sites, areas where rare
plants are growing, bird nesting sites and wildlife habitat (see
below).

Most wet areas, such as lakeshores, bogs and marshes, are
particularly sensitive to being disturbed. If any such area cannot

be avoided, and is not critical habitat, it can be crossed u sing a
raised trail bed supported by stringers filled with woodchips.
Boardwalks can be constructed across standing water and areas

of wet organic soils.

If there are fragile plant communities next to the trail, define the
trail edges using rocks or logs.

Areas with identifiable wildlife hazards or potential wildlife
conflicts should be identified early in the trail design process -
and avoided.

Wildlife hazards  occur in those areas where the animals
themselves may cause hazards to users, such as areas of bear
or rattlesnake concentrations.

Wildlife conflicts  can occur in areas such as:

9 important waterfowl or marine bird nesting, staging or
wintering areas;

9 big game rutting, birthing, wintering, migrating or
mineral lick areas (may also pose a hazard to the
user);

9 important fish spawning or rearing habitat, which may
be damaged by the removal of trees or shrubs along a
river where a trail is proposed; and

I habitat of special importance to rare or endangered
species.

Disposal of all waste matter is an important consideration in trail
design. Litter along the route, garbage associated with overnight
camping, and horse and human excrement not only detract from
the quality of the trail corridor, but are a health and safety
concern. Broken glass, cans, bottle caps and plastic bags are
also hazardous to wildlife. Bears that become habituated to
human food become a problem.

The design process can  incorporate the following
recommendations to minimize waste disposal problems:



9 an effective management practice is to educate users
and implement a "pack  -in-pack -out" policy;.

I where horse traffic is expected to be heavy, other types
of trail use during th e same season should be avoided;
and

9 if designated campsites are located along trail routes,
site design considerations must be applied to the use of
toilets.

10.3.4 Design Considerations
The following two figures show both poor and good trail design.

In addition, a trail system should use different layouts to satisfy
a diversity of recreational needs. Careful design will provide
trails for different  users with differing expectations.

Figure 7: Poor trail design

Poor Design
1. Mamrow switchbacks are prone to shortcutting

2. Landscape degraded by repetition of short segme
and numernous switchbacks

3. Repatifious layout — monotonous for the user

Figure 8: Good trail design
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sections below

3. Shortcutting is discouraged

Figure 9: Taking advantage of topography




10.3.5 Guidelines for Specific Trail Classes
The BC Forest Service develops and maintains recreation trails
according to the particular experience being provided for the

Compatibility of use

TRAIL CLASSIFICATION

Activities

Trail Types

Non-motorized Trail Type
Summary

user.

In 1997, the Forest Service adopted the trail classification
system being used by BC Parks at the time. This offered several
advantages:

1

f

consistent standards and classifications across the
province can lead to better cost estimates and
maintenance plans;

trail crews (often employed under contract) could
become familiar with trail re guirements anywhere in
the province, whether in provincial forests or in
Provincial Parks. Anticipated results include greater
efficiencies and more consistent workmanship; and

users can gain a better understanding of the kind of
experience they could exp  ect, based on the trail type.

If trails are to have more than one use, then the trail conditions
must meet the requirements of all the expected uses. The

compatibility of multiple  -use trails must be considered:

in most cases, motorized and non -motorized use on the
same trail is not recommended;

I depending on the volume and season of use, hiking and
equestrian use on the same trail may not be
compatible;

9 bicycle use on interpretive trails or heavily used hiking
trails should also be avoided; and

I given favourable terrain conditions and features, many

trails may be used in both summer and winter seasons.

Trails are classified according to the recreation activity they will

be used for:

Non -motorized Motorized

Foot Snowmobile
Horse Motorbike

Bicycle All Terrain Vehicle
Ski Four Wheel Drive
Interpretive

Barrier Free

The trail standard types range from Type | to Type V:

1

type | trails have the highest standards, allowing for
the maximum number of users. They have the highest
construction and maintenance costs, and will likely
have the highest environmental impact; and

types I, IV, or V have the lowest standard and allow
for the least number of users. Construction costs are
lower and they are likely to have the lowest
environmental impact.

The following guidelines describe the standards used by the BC

Forest Service for trail types | to V

for level -of-difficulty for motorized users.

for non -motorized users, and



Foot Trail Guidelines

ROS Class Typel | Typell | Type | Type | 1
n v
Rural
Roaded
Semi-primitive
Primitive
Standard Typel | Typell | Type | Type |1
] v
Highest standard | L
Maximum users > | L
Highest impact > L
Highest cost .,, L
Highest - L
maintenance
Trail Activity Typel | Typell | Type | Type | 1
1] v
Hiking 1"' / v v
Bicycle x < " o
Equestrian t < v ®
XC Ski x v v x
Ski Touring ] E ] x v
Special Use v 4 x x
v Usually provided by Forest Service
X Not usually provided
Foot Trails
Foot trails generally require less development than other types
of trails and offer the user a closer association with the natural
environment. If uses other than hiking are to occur, then the
requirements for the alternate uses must also be
accommodated.
Foot Trail Guidelines
Trail Uses Tread Grade
Types Width
= 80,
Typel 9 High standard, short walks 20m ; 8%
verage
1 5-30 minute duration <=5%
 Steady two -way traffic
= 0,
Type Il 1 Walking trails 1.25m <=10%

Average



Type | Foot Trails

Type Il Foot Trails

Type lll Foot  Trails

Type IV Foot Trails

Type V Foot Trails

Trail Design Considerations

5-8%

I Minutes to 2 hours duration
f 1-6km
Type llI . ) . . 0.75m <= 10-
I  Single file, hiking trails 1206
I 1-7 hour day use, overnight
and multi -day
T 3-20km or more
Type IV 9 Backcountry hiking trails 0.50m  N/A
T Multi -day
I Lightuse
Type V 9 Backcountry routes over NIA NIA
difficult terrain
Overnight to multi  -day
Type | trails are typically used in day -use areas, to access  vistas
and viewpoints located a short distance from vehicle access, and
in the vicinity of campgrounds. The high -use nature of these
locations usually requires structures, such as toilets. They may
also be used as ski trails in winter if the criteria for t hose trails
are met.
Type Il trails are commonly used in conjunction with day -use

areas, viewpoints, campgrounds, interpretive areas, or as access
to back country trails. Many such trails serve dual functions in
that they access sp  ecific points of interest that may have
moderately high use, and provide access to back country trails
that have much lower levels of use. Type Il trails may also be
used as ski touring trails in winter if the appropriate criteria are
met.

While Type | and Type Il trails best fit the category of walking

trails, Type Ill trails serve as hiking trails, for people travelling

single file. Type Ill trail lengths may be 3 -20 km or more.
Support structures, such as developed campsites and pit toilets,
may also be appropriate depending on the length and use of the

trail.

Type IV trails are  planned as lightly used wilderness hiking

trails, for overnight or multi -day duration. Tread widths are only
0.50 metres, and grades are constructed as appropriate to the
terrain being accessed. Type IV trails would not normally have
support structures, s uch as developed campsites, but may have
pit toilets as required.

Type V trails are usually wilderness hiking routes and specific
trail development is avoided. Wilderness hiking routes are

typically used for overnight or multi -day trips, and may cross
very difficult terrain. Signing, campsites, or other structures are

not generally developed, although restrictions may b e imposed
on camping locations for environmental reasons.

The length and layout of foot trails is an important
consideration, and should be consistent with the type of use the
trail will receive.



Type | Bicycle Trails

The width of necessary  clearing and trail tread should match the
trail type. Type | trails are the widest, with surfaced treads and
Type IV trails are the narrowest with no special tread surface
treatment. The clearing width may need to be modified if trails

are used as ski tour ing routes.

Trail structures are designed in accordance with trail types and
usage level. Type | trails may need engineered bridges, while

Type IV trails may not use bridges at all or use simple two -log
crossings.
Suitable campsites and waste facilities sh ould be constructed on

Type Il trails, while Type IV trails have minimum structure
development. Any type of development should be entirely
avoided on Type V routes.

Bicycle Trails

Bicycle trails may include both mountain bicycle and road bicycle
routes. Casual cyclists have different needs from those pursuing
the activity as a challenging recreational sport.

Trails that were previously used only by hikers or horses, are
now in demand by mountain bikers. This has led to impacts on

other users, the environment, and trail maintenance.

Appropriate trail planning and maintenance principles help

manage the effects of mountain biking. Trail types for bicycles
include both m ountain and road bicycles, with Types IIl and IV
suited for mountain bike use only.

Bicycle Trail Guidelines

Trail Tread
Types Uses Width  Grade
Type | ) 25m Average 5 -8%
I Two-way traffic Max. 10%
{  Smooth all weather
riding
Y Road and mountain
bikes
Type I 1 Two-way traffic 20m Max. 10 -15%
I  One-way traffic
Y Road and mountain
bikes
Type llI ] 0.5-0.7 Easy: 10% over
Il O”e';’”?’.ftf.raﬁl'tc* m 30m Difficult: 22%
easy to difficu over 45 m
Y Mountain bikes 10 -
20 km
Type IV L 0.3-0.5 Sustained 15%
Mountain bikes m 2506 over 90 m
q Difficult
I  One-way traffic
 30-80km
Type | bicycle trails are typically two -way bicycle paths for

smooth, all -weather riding, surfaced with asphalt or chip seal
mixes. They are designed for both road and mountain bikes, and
are suitable for all types of users. Type | trails may also serve as



Type Il Bicycle Trails

Type Il Bicycle Trails

Type IV Bicycle Trails

Width

Height

Layout and Alignment

Structures
Bridges

groomed cross -country ski trails if the appropriate criteria are
met.

Type Il trails are also su rfaced two -way bicycle paths, but with
narrower widths, steeper grades, and compacted gravel surfaces
rather than pavement. Existing old road or railway beds may

also be used. Type Il trails are suitable for both road or

mountain bikes, and suitable for mo st users.

Type llI trails are accessible only to mountain bicycles, and are
generally unsurfaced one  -way trails. Trail obstacles up to 10 cm
high may remain if appropriate. Type Il trails may be suitable

for ski touring in the winter season.

Type IV trails are accessible only to mountain bicycles, and are
generally unsurfaced, longer, steeper and more difficult than

Type llI trails. Trail obstacles up to 10 cm high may remain if
appropriate. Type IV trails may also be suitable for ski touring in
the winter season.

A bicycle's handlebars are approximately 60 cm wide and 75 -
100 cm above the ground. The elbows of a cyclist may extend

beyond the width of the handlebars. For this reason, a 3 m etre
right -of-way clearing width is used for two -way surfaced bicycle
trails.

A minimum of 2 m cleared width for one -way bicycle trails is
used in day -use areas or campgrounds, and a clearing width of 1

- 2 metres is used for the more challenging Type Ill and IV
trails.

A clearing height of 3.5 metres is used on all types of bicycle
trails.

Where cycle traffic is to share a right -of -way with automobiles
and other motorized vehicles, pavement markings should be
used to show boundaries for both cyclists and motorists.

Long -distance trails may incorporate minor or unused roads,
easements along highways, power lines, railways and
abandoned railway grades.

Curvilinear alignments with varying types of curves create a
more int eresting trail and may help to avoid cutting large trees.
Sharp curves should be avoided at the bottom of long or steep
slopes to prevent cyclists losing control. Straight "run out"
sections prior to sharp curves help to reduce speed. Visibility on
slopes should be clear to reduce chances of collision.

Bridges should have non  -skid surfaces. Junctions between the
trail surfaces and the bridge should be level. Bridges with

railings should be 60 cm wider than the trail tread to allow for

the overhang of handlebars. In heavy use areas, an extra 60 cm
will al low cyclists to stop on bridges without blocking traffic.



Steps

Type | Horse Trails

Type Il Horse Trails

Type Il Horse Trails

Bridges without railings should have wheel stops installed.
Wheel stops should be a maximum 15 cm to avoid hitting bike
pedals. Bridges should not be located at the end of long or steep
grades.

Steps should be considered for heavy use bicycle trails where
grades exceed 10%. Narrow paths or ramps should be built on
either side of the steps for users to wheel their bicycles as they
walk up or down. Landings should be provided on long climbs.
Use of steps requires adequate warning signs and clear visibility,
especially from the top approach.

Horse Trails

Horse trails may consist of day -use bridle paths or long  -distance
routes used by pack and saddle stock. Trails must be designed

to consider the environment and the safety of both the rider and

the horses. Access to drinking water should be provided at least

every 15 km.

Horse Trail Guidelines

Trail
Types Uses Tread Width Grade
Type | 05-15m: Average
T Dayuse only depending 0-10%
T 1-15km on conditions Max. 15%
Typelll 9 Dayuseor Same as above Same as
. above
overnight
 5-30km
Type lll 1 Lowuse Same as above Same as
above
 30-50km
T Multi -day
Type | horse trails should be considered as high -use ftrails,

particularly near campgrounds, major trail heads, or other
intensive recreation areas. They may provide for short
exploratory rides, and are designed to accommodate a steady
flow of two -way horse traffic during peak use periods.

Type | horse trails  are generally intended for day -use only. They
utilize a gentle uniform gradient and a well -compacted surface,
with crushed gravel or stone surfacing unless local soils are

suitable for high -use levels and are well  -drained.

Type | | trails may constitute trunk components of more

extensive trail systems. Existing soils are used for trail surfacing,
except where surfacing is required to cross wet or fine -textured
soil areas. Type Il trails are not normally designed to

accommodate wint  er use, except as snowmobile routes.

Type Il horse trails are intended for low use, multi -day duration
trips. Beyond their trunk components, they are generally
constructed to low standards and may access wilderness zones.






