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ABSTRACT 

Since national park visitation has been rapidly increasing 

each year, the National Park Service (NPS) has been struggling 

to manage their popular parks and control automobile-related 

problems: urbanization, crowding, emission pollution, and 

damage to natural resources. However, the advent of the 

mountain-bike and increased public interest in bicycling 

presents an opportunity for the NPS to alleviate its 

automobile use problems by enabling bicycle use as a 

transportation alternative. 

The purpose of this dissertation is to clarify the role of 

bicycle use in national parks and enable the NPS to create 

informed policies to support this role. A review was 

conducted of NPS bicycle facilities and use. An in-depth 

examination, involving four surveys and three case studies, 

was made of the personal and social aspects affecting bicycle 

use. 

Results indicated that perceptions about bicycle use and 

favorable support for increased access within national parks 

is generally consistent among the groups surveyed: trail 

users, general park visitors, and park service employees 

within park units and regional administrative offices. As an 

alternative to automobile use, the advantages of bicycling in 

front-country areas of parks appear to offset any 
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disadvantages; while within back-country areas, the 

disadvantages appear to outweigh the advantages. 

To successfully increase bicycle access, plans should be 

created which maximize the benefits of bicycling and minimize 

potential disadvantages. Safety issues, trail user conflicts, 

and resource damage can be reduced through effective design. 

A focus should be placed on separating trail user groups and 

providing safe bicycle access on park roadways. 

National parks offer unique opportunities for bicycling 

since they attract a wide range of age groups and provide a 

relatively safe environment. Yet compared to local and state 

government agencies, the NPS appears to be lagging behind in 

the development of bicycle facilities. The three greatest 

impediments for improving facilities in national parks are 

lack of funding, rigidity in current transportation policies, 

and funding strategies that are centered on automobile use. 
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CHAPTER 1 

1.1 Introduction 

This dissertation focuses on bicycle use in national 

parks. In general, this subject can be divided into two 

categories: bicycling as a mode of transportation and 

bicycling as a recreational activity. Although there is 

overlap between these broad categories, they are helpful in 

better understanding current motivations and trends of bicycle 

use in our national parks. In addition, the distinction 

between recreational and transportational bicycling can be 

useful in assessing appropriate bicycle use that meets the 

management objectives of individual national parks. 

Visitation to national parks has increased an estimated 

25% in the past decade (Goldstein, 1992), and many parks have 

become so popular that the sheer volume of visitors threatens 

the environmental qualities and sense of contact with nature 

that many seek. One of the major issues in the national park 

overcrowding problem is the use of automobiles, since 95% of 

visitors arrive and travel throughout the parks by car 

(Wilkinson, 1992; NPCA, 1992). The high number of cars 

contributes to a variety of problems within parks: pollution, 

traffic congestion, expensive road maintenance, loss of 

wildlife, and urbanization. As a result a number of parks are 

trying to find alternative means of transportation for park 
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visitors. Although mass transit alternatives, such as trams, 

trains, and tour buses, provide some advantages over the use 

of private cars, they too have negative side effects, such as 

noise and air pollution and crowding at tour stops and 

trailheads. Another alternative, which appears to offers some 

sUbstantial benefits while creating few negative impacts (if 

used as a transportation alternative on paved roadways) is the 

use of bicycles. 

This is a good time to be studying transportation 

alternatives. In general, national parks are reassessing 

their transportation needs because of crowding problems and 

deteriorating park roads (it is estimated that 33% of the 

7,927 miles of national park roadways are in poor or failed 

condition (Wilkinson, 1992». Ever-increasing visitor use, 

increasing environmental stresses on parks, deteriorating road 

conditions, and limited park budgets present strong reasons to 

consider converting some park roads into bicycle/pedestrian 

corridors. 

Bicycle paths can accommodate greater numbers of visitors 

than automobile roadways (Lowe, 1989, p. 22), have less 

damaging environmental impacts, and cost less to maintain than 

roads do. Park transportation review boards should be aware 

of the possibilities of increasing bicycle access as a means 

to promote bicycle riding as a transportation alternative. 

The use of bicycles has limitations and does not fully address 



14 

all the transportation needs of parks. However, the use of 

bicycles appears to 

pollution reduction, 

health benefits, and 

economies. 

offer many advantages, such as: air 

noise- and schedule-free transport, 

potential economic gains to local 

The growing interest the public has for bicycling as a 

recreational activity and a general lack of safe bicycling 

roadways in the u.s. are additional reasons for considering 

expanding bicycle access in national parks. Bicycling use 

patterns have changed dramatically in the past few decades. 

Although once an activity primarily pursued by children, 

bicycling is now dominated by adult recreationists and 

commuters. Many people attribute the development of the 

"mountain-bike" to the rapid expansion of bicycle use within 

the united states. Unlike bicycles of the past, mountain

bikes have been designed specifically to be able to travel off 

paved roadways, making access into back-country park areas 

possible on bike. 

To some, mountain-bikes represent another example of new 

recreational technologies (such as jet skis, rollerblades, and 

hang gliders) which land managers must continually contend 

with. Like other, new recreation technologies, mountain-bikes 

require that land managers balance the costs and benefits of 

these technologies to determine appropriate-use policies 

within their parks. However, the history of bicycle use in 
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parks is not necessarily "new", since bicycles have been used 

in national parks even before .the automobile was invented. 

And, unlike other strictly recreational technologies, bicycles 

offer a viable form of transportation. 

Regardless of how one chooses to classify the bicycle, 

today's land managers are confronted with rapidly increasing 

numbers of bikes in national parks. This means they are 

facing decisions on appropriate cycle use. On the one hand, 

bicycles seem to offer many advantages as a clean, peaceful 

transportation alternative. On the other hand, they also pose 

a potential threat to park resources and the enjoyment of 

other park user groups. Since most national parks are managed 

and operated with relative autonomy from other parks, there is 

currently a great deal of diversity in bicycle access and 

management policies throughout the national park system. 

1.2 Purpose of Dissertation 

The purpose of this dissertation is to investigate bicycle 

use in national parks, to enable informed policy 

recommendations on current use, and to advance knowledge on 

the potential for bicycles to be used as a transportation 

alternative in future park planning efforts. Many of the 

questions that this dissertation raises deal with social 
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concerns. As such, the intent is to explore attitudes, 

motives, and preferences of park visitors and administrators 

alike, as opposed to scientifically documenting the physical 

impacts of bicycle use on the natural resources of parks. 

Some documentation of physical impacts has been conduct~d by 

other researchers; this is summarized in Chapter 2. 

This study synthesized results from four surveys. The 

first survey was directed at determining what bicycle programs 

and policies are currently being implemented throughout the 

park system. The aim was to understand the scope of various 

bicycle programs and policies. Further, the survey sought to 

ascertain what is working and what is not. The second survey 

was directed toward park trail users and included responses 

from bicyclists and hikers. This survey centered on the 

moti ves and preferences of both types of trail users and 

revealed the inherent conflicts between bicyclists and hikers. 

The third survey was directed toward general park visitors and 

sought to determine who is not bicycling in the park, and why. 

In addition, general support for increasing bicycle access 

within national parks was gauged. The final survey was aimed 

at regional park administrators, with the purpose of 

validating information reported by the individual parks in the 

first general park survey. It also gained input for 

formulating a central policy on bicycle use throughout the 

national park system. 
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These four surveys shared the common objective of 

clarifying advantages and disadvantages of bicycle use in 

national parks. By knowing the advantages, park 

administrators may feel more confident about increasing 

bicycle activities. And, by understanding the disadvantages, 

they can better support and enforce public policies that 

restrict bicycle use. In understanding both the advantages 

and disadvantages, park managers can better address the 

protection of resources as well as the enhancement of visitor 

experiences. 

1.3 Research Questions: 

This study of bicycle use in national parks is approached 

through an analysis of specific and general questions. The 

specific questions focused on understanding current bicycle 

trail programs and perceptions of park visitors who either 

chose to use or not to use these trails. The following 

questions reflect this emphasis: 

- What is the current status of bicycle 
access/facilities within national parks? 

- Who rides bicycles within national parks, and 
why? 

- How satisfied are current trail users? What 
problems do they perceive? 

- What are trail users' preferences? 



- Are there conflicts between various user groups? 

- How do trail users feel about restricting or 
increasing bicycle access in natilJnal parks? 

- Why do some park visitors choose to not ride a 
bicycle? If greater bicycle access were made 
available, would some of the non-trail users 
become bicycle trail users? 

Is support or opposition to increasing bicycle 
access different between trail users and general 
park visitors? 

18 

The following questions address critical general issues 

regarding bicycle use within national parks and are directed 

at developing future planning, design, and management policies 

of bicycle use: 

- What are the advantages and disadvantages of 
expanding bicycle access within national parks? 

- Can bicycle use in parks be part of a solution 
for reducing crowding and decreasing the negative 
environmental impacts produced by current 
transportation methods in national parks? 

- What is the potential for increasing the number 
of road and railway conversion projects, which 
develop bicycle/pedestrian corridors? 

- Given the diversity of national parks, can a 
consistent service-wide policy on appropriate 
bicycle use in parks be developed? If so, what 
are recommendations for such a policy? 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 The Increasing Number of National Park visi tors and 

Related Impacts 

Before the NPS was even established, Frederick Law 

Olmsted, Sr. predicted the future populari ty of national 

parks, along with some of the impacts that a large number of 

visitors can make: 

an injury to the scenery so slight it may be 
unheeded by a visitor now, will be one of 
deplorable magnitude when its effect upon each 
visitor's enjoyment is multiplied by these 
millions. But again, the slight harm which the few 
hundred visitors of this year might do, if no care 
were taken to prevent it, would not be slight, if 
it should be repeated by millions (Olmsted 1865 in 
Connally, 1982, p. 10). 

National Parks have experienced continually rising 

visitor use (visitation estimates in the past decade alone 

show a dramatic 25% rise - Goldstein, 1992), and now reflect 

the "millions" of visitors that were once only theorized. As 

Olmsted foresaw, the problems associated with these large 

volumes of park visitors presents a challenge to park-land 

preservation. 

These problems have been discussed by numerous 

researchers and writers, and are often placed in a number of 
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categories, such as visitor crowding, facility 

overdevelopment, damage to park resources, and park overuse. 

Crowded conditions in parks not only impact the visitors' 

"experience" within the park, but also cause a range of 

physical impacts on natural and cultural resources including 

destruction of wildlife habitat, vandalism, poaching, damage 

to historic structures, soil compaction and erosion, litter, 

and water and air pollution (Frome 1992, NPCA, 1991, Kuss, 

1990). 

In the late 1960s, a series of articles highlighting the 

potential dangers of the increasing popularity of national 

parks appeared in the "Christian Science Monitor" under the 

title "will Success Spoil the National Parks?" Cahn (1968) 

stated the issue clearly: "Just as noise, congestion, and 

pollution threaten the quality of urban life, they have begun 

to erode the quality of the park experience." An extensive 

review of the National Park Service, titled state of the Parks 

- 1980, suggested that heavy visitor use was indeed a major 

threat to the parks. This was again a focus of concern in the 

1992 National Parks and Conservation Association report titled 

"Parks in Peril". 

In fact, the topic of park crowding has become a 

recurring topic in today's park management literature. This 

literature includes perspectives from ecologists such as 

Thomas Lovejoy in his article "Looking to the Next Millennium" 
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appearing in National Parks magazine to more formal studies 

conducted by either the National Park Service itself or the 

National Parks and Conservation Association. These reports 

include: 

"NPCA Adjacent Lands Survey: No Park is an 
Island" (NPCA, 1979) 

- "National Parks: From Vignettes to a Global View" 
(NPCA, 1989) 

- "A Race Against Time: Five Threats Endangering 
America's National Parks and the Solutions to 
Avert Them" (NPCA, 1991) 

- "Parks in Peril: The Race Against Time continues" 
(NPCA, 1992) 

- "State of the Parks: A 1980 Report to Congress" 
(NPS, 1980) 

- "VERP: A Process for Addressing Visitor Carrying 
Capacity in the National Park System - Working 
Draft" (NPS, 1993) 

Transportation is the one common concern mentioned in 

reports focusing on the rapidly rising number of park 

visi tors. By far, the most common means of accessing national 

parks is through the use of automobiles. Visitor profile 

studies at Great Smokey Mountains National Park showed that 

the average visitor spends seven times as much time in the car 

as out of it while in the park, and 16% of the visitors leave 

their car engines running during their entire park experience 

(Wilkinson, 1992, p.30). In "Grappling with Gridlock," John 

Gingles, a Park Service deputy chief of engineering and 
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safety, describes the difficulty of the park transportation 

problem: "It's almost an unsolvable problem as long as the 

public insists on seeing the parks from behind the windshield 

of their own vehicles" (Wilkinson, 1992, p.31). 

Although it seems difficult to imagine today, at one 

period in national park history cars were non-existent. On a 

1912 visit to Yosemite National Park, James Bryce, British 

Ambassador to the U.S., is noted to have said, "If you were to 

realize what the result of the automobile will be in that 

wonderful, that incomparable valley, you will keep it out" 

(Wilkinson, 1992, p.26). Park policy at that time restricted 

automobiles, and park visitors who traveled by car were 

required to park them outside the park (often chaining them to 

trees to prevent theft). Under mounting pressure from a 

growing number of car owners, the park service began to let 

cars into Yosemite Valley in 1913. The number of park 

visitors and their cars has continued to grow over the years 

and now presents a significant park-management problem, not 

only at Yosemite but throughout the entire national park 

system. 

For the most part, current efforts directed at finding an 

alternative form of transportation in parks have focused on 

utilizing some form of mechanized mass transit. Many parks 

already have some of these systems in place, such as trams, 

shuttles, buses, and trains. In addition, the use of high-
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technology systems, such as monorails as used in Disneyland, 

have been considered at Yosemite, Yellowstone, and Denali 

National Parks. So far, the estimated costs of these monorail 

systems, estimated at between $15 million to $50 million per 

mile (Wilkinson, 1992, p.30), has made their implementation 

unrealistic. Also, these mass transit alternatives present 

some of the same negati ve environmental impacts as 

automobiles, and add still other problems, such as crowding at 

transit stops and visitor restriction due to transit 

schedules. 

Another transportation alternative is the use of 

bicycles. In Yosemite, the use of bicycles as a means of 

experiencing the Valley has become a well-established visitor 

activity. Also, in some national parks located near urban 

areas, such as Rock Creek National Park in Washington, D.C., 

the use of bicycles has become a popular activity of local 

visitors, and trails often link parks to nearby neighborhoods. 

In addition, some parks such as Mount Rainier National Park 

(in Washington state) are closing roads to automobiles and 

opening them up to pedestrian and bicycle use in an effort to 

save money. Park Service engineers estimated that repairing 

one park road (that was continually damaged by glaciers) to 

accommodate car traffic would cost $354,000 each year, 

compared with a cost of $95,000 to convert the road to a bike 

and foot path (Wilkinson, 1992, p.31). Although bicycles do 
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not address all the transportation needs of national parks, 

bicycle use can reduce some of the negative impacts brought on 

by expanding visitor use, and should be further considered. 

2.2 The Development of Bicycle Use in the United states 

various forms of wheeled, bike-like vehicles can be 

traced throughout history. Some of the early predecessors to 

the "modern" bicycle are recorded in carvings in Egyptian 

tombs and frescos in Pompeii (Jarrell, 1974, p.4). However, 

it was not until the 1890s, and the advent of the modern 

bicycle design, that bicycles and bicycling became more 

commonplace. 

Interestingly, it was in a bicycle-repair shop that the 

first American car was made (NPS, 1972, p. 3), and a number of 

famous inventors of that era, such as Henry Ford and the 

Wright Brothers, had bicycle repair businesses. It is said 

that the development of the bicycle gave the automobile 

practically everything that it needed, except the engine, 

pneumatic and cord tires, ball bearings, axles, differential 

steering, shaft drive, suspension wheel, seamless steel 

tubing, and expansion brakes. In addition, the bicycle 

industry pioneered welding techniques, mass assembly, 

lightweight construction, plating technology, and painting 

technology and techniques (Dixon, 1993). 
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The popularity of bicycles in the 1890s created a demand 

for improved roadways (American Association of state Highways 

& Transportation Officials - AASHTA, 1974, p. 1). A bicycle 

advocacy organization, League of American Wheelmen (LAW), was 

founded in 1880. By 1890 this organization had 80,000 members 

and in 1889 it initiated the first committee for the 

improvement of public roads (Dixon, 1993). However, 

automobiles soon dominated and displaced other road users such 

as bicycles and horse-drawn carriages. By the end of World 

War II, the popularity of automobiles had greatly increased 

and bicycling was viewed primarily as an activity for 

children. Of the estimated 18 million bicycles owned in the 

U.S. in 1949, 85% were used by children (Mayer, 1978, p. 6). 

In more recent times, several developments have increased 

adult bicycle ownership and use. In the late 1950s, there was 

the development and marketing of a lightweight, multi-speed 

bicycle: the "three-speed." It was considered easier to 

propel and better able to handle upgrades than its one-speed 

predecessor. In addition, the changing social attitude 

towards recreation and the growing hours of "leisure time" 

supported the use of bicycles as a recreational activity for 

adults (AASHTA, 1974, p. 1). 

In conjunction with the reemerging popularity of bicycle 

use, facilities for bicycles began to develop. In this 

country, the first designated "bicycle route" was dedicated in 
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1962 in Homestead, Florida. This "experiment" was considered 

very successful and soon after, bikeways and bike routes were 

developed in other parts of the country. The first large

scale urban bikeway was developed during the 1960s along the 

Chicago lakefront: a 15-mile trail connecting four different 

city parks (Jarrell, 1974, pp. 5-6). 

During the late 1960s and early 1970s, technical 

developments (the arrival of five- and ten-speed bicycles) 

coupled with a growing concern for energy conservation (the 

1973 Arab oil embargo) and other environmental considerations 

led the way for u.s. bicycle production and sales to surpass 

those of automobiles. In 1972, the Bicycle Bill (S.2440) was 

introduced in Congress; the first legislation to support the 

allocation of federal money for the bicycle as a mode of 

transportation (NPS, 1972). In 1974, it was estimated that 

50% of the 210 million people in the u.s. owned a bicycle, and 

57 bikeway-oriented bills were introduced in 19 states within 

a two-month period that year (Jarrell, 1974, p. 6). 

More recently, public interest in bicycling has once 

again surged. Many people attribute the most recent increase 

in bicycle use to the development of the "mountain-bike"--the 

most popular style of bicycle on the market today. Unlike 

bicycles of the past, mountain-bikes have been designed 

specifically to be able to travel on rough roadways, are 

geared for increased abili ty in climbing hills, and are 
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generally considered more comfortable to ride because of the 

positioning of the seat and handlebars (in addition, many of 

the latest models include shock absorbers). other social 

factors that may be influencing increased popularity of 

bicycling are increased interest in exercise and an expanding 

concern for environmental issues. 

2.3 Estimates of Bicycle Use. Motivations. and Demographics 

2.3.1 Use: 

Estimates vary on current levels of bicycle use, and 

often depend on whether one is measuring bicycle ownership or 

the frequency with which people ride. Recent estimates of 

adults (usually persons 16 and over) in the U.s. who ride 

bicycles are between 70 million (Bicycling Magazine, 1991) and 

99 million (Bicycle Institute of America, 1992). A breakdown 

of categories reported for 1992, and projections for use in 

1993, reported by the Bicycle Institute are as follows: 

category of Use 1992 Level Estimated 
Increase 

* Adults cycling regularly 31.0 million + 10% 
(ave. once a week) 

* Mountain/hybrid bike users 25.0 million + 20% 

* Bicycle commuters 4.3 million + 15% 

* Recreational event 
participants 3.8 million + 10% 

* Individuals touring or 
vacationing by bike 1.7 million + 5% 

* Adults riding in 
competition (racing) .25 million + 5% 



28 

A 1991 survey by the Harris Poll Organization estimated 

use levels between the range of the surveys mentioned above: 

reporting that 82 million u.s. adults bicycle. 

It is becoming more popular to categorize cyclists into 

groups based on frequency of use, rather than on simple bike 

ownership. Results of a 1991 study conducted by the sporting 

Goods Manufacturers Association reported that there are a 

"core" group of over 5 million American cyclists that ride 

their bicycles over 100 days a year. Bicycling Magazine 

reported the results of a 1991 National Family Opinion survey, 

which categorized bicyclists into four groups: 

Group 
Enthusiasts 
Moving-ups 
Casual riders 
Other riders 

Miles 
128 miles or more fmo. 
37 miles fmo. 
15 miles fmo. 
10 miles or less fmo. 

2.3.2 Motivations for Bicycle Riding 

Percent 
2.7 
7.3 
20.8 
69.2 

Researchers have recently become interested in finding 

out the motives of bicyclists; the following is a comparison 

of studies reported in "Reasons Why Bicycling and Walking Are 

and Are Not Being Used More Extensively as Travel Modes" (FHWA 

case study #1, 1992): 

Reason for 
Biking 

Exercise 
Enjoyment 
Envir. 
Cost 

Portland Eugene 

72% 
58% 
52% 
37% 

71% 
49% 
41% 
45% 

Van- Tempe 
couver 

85% 
83% 
NfA 
54% 

30% 
37% 

5% 
12% 

Seattle 

42% 
6% 

15% 
2% 
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2.3.3 Demographics 

Survey data reported within this section are from FHWA 

case study #1, 1992, "Reasons Why Bicycling and Walking Are 

and Are Not Being Used More Extensively As Travel Modes". 

Adult males are slightly more likely to bicycle than 

adult females: 

Adult 
Cyclists 
Male 
Female 

Harris Poll 

57% 
43% 

Seattle 

54% 
46% 

Portland 

55% 
45% 

Men are more likely to commute on bicycles than women: 

Commuters 
Male 
Female 

Harris Poll 
60% 
40% 

Seattle 
52% 
48% 

Portland 
76% 
24% 

with regards to age groups of adult cyclists the results 

of the Harris poll, a Seattle poll, and a Boulder poll 

reported the following breakdown: 

Age Group Harris Age Group Seattle Boulder 
18-29 67% 16-25 12% 43% 
30-39 24% 26-35 30% 22% 
40-49 5% 36-45 30% 13% 
50-64 5% 46-55 13% 10% 

56-65 6% 6% 
65 + 7% 7% 

There are some data available on relationships between 

income and likelihood of bicycling. Generally, there is a 

tendency for lower income groups to bicycle more frequently; 

however, the Harris poll showed a high percentage of cyclists 

in the highest income bracket (FHWA case study #1, 1992). 



Income Level 
$7,500 or less 
$7,501-$15,000 

$15,001-$25,000 
$25,001-$35,000 
$35,001-$50,000 
$50,001 & over 

Harris Poll - 1991 
% Commuted 
23.1% 
14.0% 

5.7% 
6.7% 
1.1% 
7.2% 
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suggesting that of those commuting: 74% had incomes below 

$25,000 while 26% had incomes above $25,000. 

Portland 
Income Level 
Less than $25,000 
More than $25,000 

Attitude study - 1982 
% Active Riders 
69% 
31% 

since these surveys had different criteria for what 

constituted a bicyclist (commuters versus active riders), 

these data may not be comparable; however, both surveys did 

indicate that lower income people cycled more frequently. 

2.4 The Development of Bicycle Facilities in National Parks 

Generally speaking, the National Park Service has lagged 

behind other government agencies in embracing the development 

of bicycle facilities. The Department of the Interior 

publication Balance reported in 1971 the following description 

of bicycle access in national parks at that time: 

The National Park Service currently classifies 232 
miles of trails within its parks as being suitable 
for bicycle use. The majority of this mileage 
represents multiple-use trails which are restricted 
to non-motorized use. Cape Cod National Seashore 
has 12 miles of trails that cyclists may enjoy, 
while the Chesapeake & Ohio Canal Trail has 
approximately 180 miles of pathway suitable for 
bicycle touring (Rhinehart, 1971). 
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The following year, in 1972, under the leadership of 

Lennon Hooper at the Denver Service Center, the NPS created a 

report titled "Guidelines For Bicycles" in response to the 

growing numbers of bicycles in national parks. It was stated 

in this report that: 

the viewing from a bicycle is a healthy way to see 
and enjoy the entire National Park System. In the 
past years many roads and highways have been built 
in national parks to accommodate the automobile. 
The future should see more accommodations for 
bicycles (NPS, 1972). 

This report went on to define a planning process 

suggested for developing more bicycle access within parks and 

gave some rough guidelines for designing these facilities. 

Since there has never been any national initiative for 

developing bicycle facilities within national parks, it has 

been up to individual parks to develop plans for bicycle 

facilities. Few documents exist on the general subject of 

bicycle facilities in national parks. In the 1960s, however, 

a number of parks did start to address the issue of bicycle 

access; the following is a listing of park documents found at 

the Denver Service Center (DSC) that relate to bicycle use 

before 1980: 

Type of Document 
Drawings - two bicycle trails 
Drawings - bicycle trails 
General roads and trails - hike 

and bicycle trail bridge 
General planning report - prop. 

bicycle trail 
General report - trail surfacing 

Park 
Cape Cod N.S. 
Fire Island N.S. 

Pinehurst Parkway 
Glover Arch. Pky. 

Scotts Bluff N.M. 

Date 
08-65 
05-67 

08-67 
1967-
1968 
08-68 



Drawings - bike/ped. way 
Roads & trails report - pedestrian 

& bicycle trails construc. 
Photos - Bicycle area parking 
Bicycle trail bridge plan 
General planning report -

proposed bicycle trail 
General planning report 
Drawings - Bicycle trail 
Drawings - Additional bike facil. 
Roads and trails study: drws. & 

maps. Existing use & altern. 

Fort Circle parks 

Rock Creek N.P. 
Cabrillo N.M. 
Anacostia park 

Colonial N.H.P. 
Yosemite N.P. 
G. W. Mem. Pwky. 
Great Smokey Mtn. 

Grand Teton N.P. 
Glacier N.P. 
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08-69 

05-71 
10-72 
06-73 

10-73 
06-74 
07-76 
07-76 

02-77 
04-78 Relocation of bike\ped. trail 

General planning report - bike 
study - Kansas 

Photographs - Bicycle views 
Midwest Region 
C & 0 Canal N. H • P • 

11-78 
no date 

(NPS, May 1993). 

During the 1980s, bicycle use in national parks continued 

to increase. wi th the advent of the mountain-bike, park 

managers began to express concern for the protection of park 

resources. Pressure began mounting from national bicycle 

associations and mountain-bike advocates to open park trail 

systems, along wi th park managers' growing concern about 

protecting these trails. In 1990, the Ranger Activities 

Division of the NPS Washington headquarters conducted a study 

of mountain-bike use in national parks, the following year, a 

summary report was issued. The report introduction states: 

Mountain biking and the use of mountain-bikes on 
back-country hiking trails and roads is a rapidly 
expanding recreational activity throughout the 
united states. Many national parks are currently 
having to face decisions on the appropriate use of 
such bicycles within their areas and this has 
created concern for a consistent service-wide 
policy on the issue (Tilmant, June 1991, p.l). 
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The study had these primary objectives: determining the 

level of mountain-bike use within national parks; problems 

that managers were encountering with such use; exploration of 

different park-unit policies on bicycle use; assessment of the 

level of bicycling as a management problem; and general NPS 

management perspectives on this issue. This study relied on 

responses to a three-page questionnaire sent to all park 

units. A total of 215 out of a possible 367 units responded 

to the questionnaire. The following summarizes findings from 

this survey: 

Activity: 

* 123 of the park units reported having mountain-bike 
activity. The Rocky Mountain Region reported the 
largest number of parks (25) reporting activity, 
followed by the Southeast Region (23 park units). 

* Mo.;::";.. parks were unable to separate the number of 
mountain-bikers from other bicyclists using the park. 

* Of 109 units that estimated use levels, the average 
number of bicyclists was 2,675 bicyclists/year. 
Colorado N.M. had the highest reported use (71,000), 
followed by Everglades N. P. and George Washington 
Memorial Parkway (50,000 each). 

* ten parks reported they had concessionaires who rented 
mountain-bikes. 

Pressure to use park: 

* 101 units received requests to use mountain-bikes on 
closed roads or hiking trails. The average was 82 
requests/year/park. Two parks, Arches N.P. and Big 
South Fork N.R.A. reported over 1,000 requests/year. 

* 27 parks reported requests to use mountain-bikes cross
country. 

* 34 units reported requests to use mountain-bikes in 
designated wilderness. 

* 31 units reported receiving requests to allow bicycle 
races or rallies. 
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Types of use allowed: 

* No parks reported closing all roads to bicycles if 
paved roads existed within the park. 

* 10 parks reported that some of their paved roads were 
closed to bicycle use. 

* 43 parks reported allowing bicycles on paved roadways 
that were closed to public motorized vehicles. 

* 45 parks reported allowing bikes on back-country 
unpaved roads that were closed to motor vehicles. 

* Overall 4,258 miles of back-country unpaved roads were 
open to bicycle use (ave. of 37 mi./park with such 
roads) . 

* Mountain-bike use on hiking trails was permitted at 27 
parks. 

* Five parks reported allowing bicycle use on all their 
trails. 

* 24 parks reported having one or more pathways designed 
specifically for bicycle use. 

* Overall of the 11,872 total miles of trail reported, 
1,000 miles were open to mountain-bike use. 

Management Issues: 

* 100 of the 123 units reporting indicated that mountain 
biking was a significant management issue. 

* 32 of the 45 parks that reported allowing mountain-bike 
use on their back-country unpaved roads indicated that 
control of mountain-bikes was a significant resource 
management issue. 

* 103 parks reported observing or finding evidence of 
illegal mountain-bike use. On average there were 47 
violations per park per year. Joshua Tree N.M. and New 
River Gorge N.R. reported over 500 incidents per year. 

* 60 park units reported having observed or found 
evidence of illegal cross-country use of mountain
bikes. 

Resource Damage: 

* Few of the parks had systematically recorded data or 
conducted studies specific to the resource impact of 
mountain-bike use. 

* 51 of the 123 units with mountain-bike activity 
reported having observed detrimental impacts to their 
natural or cultural resources. The most common impact 
reported was damage to hiking trails. 29 parks 
reported trail widening, increased erosion, and damage 
to waterbars, 22 parks reported soil damage (a problem 
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with cryptographic soils of arid land parks), 13 parks 
reported vegetation damage, eight parks reported damage 
to archeological or cultural resources. 

* Five parks did not feel that these impacts constituted 
significant resource management problems. 

Safety Concerns: 

* 65 parks reported safety related issues associated with 
mountain biking. The most common concern (39 parks) 
was conflicts between hikers and bikers on single track 
trails. 14 parks reported biker/horse conflicts and 10 
parks mentioned auto/biker conflicts. Accidents of 
bikers running off the trail were reported at 12 parks 
and excessive speed was reported as a problem in 10 
parks. 

Unauthorized Tours: 

* Unauthorized commercially sponsored or advertised bike 
tours were reported to have occurred in 22 parks. 

Management Plans or Directives: 

* Only nine parks reported having developed specific 
management plans for the control and direction of 
bicycle use within their park. 

* 31 parks reported that even though they did not have 
specific management plans addressing bicycle use, they 
did have Compendium Regulation statements written in by 
park superintendents that addressed bike use and/or 
route authorizations. 

* Five parks had conducted surveys on bicycling 
activities and had data on which to make management 
decisions. 

Summary statements: 

* The need for a clear and consistent national policy on 
the use of mountain-bikes in our national parks is 
evident. 

* Resource damage caused by mountain-bikes may not be any 
more significant (and perhaps less significant) than 
that caused by horses. 

* Volunteer regulation programs for back-country 
mountain-bike use as proposed by organizations such as 
The Bicycle Federation of America (1990) seem unlikely 
to be sufficient to protect national park resources. 
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* Problems between other trail users and mountain-bikes 
need to be addressed--perhaps through signage, 
education, and enforced regulation. 

* Not all back-country trails are suited for mountain
bike use. 

* In some cases, with the appropriate trail modifications 
or design, the use of mountain-bikes can occur with 
little additional concern for safety or user conflict. 

* The use of mountain-bikes in national parks should be 
closely regulated and properly managed. 

* with proper zoning, seasonal closures, trail mitigation 
measures, and user education, mountain biking can occur 
with minimal impact. 

* Allowing this activity within non-wilderness areas of 
national parks (monuments, etc.) may be an appropriate 
position for the NPS. 

Recommendations: 

* Establish a task force to develop a service-wide 
policy. 

* Publish an interim policy memo--limiting expanding use. 
* Support and encourage research and testing. 
* Initiate a campaign to educate the public on the 

difference of NPS philosophy and that of other public 
land agencies. 

When I contacted the NPS Ranger Activities Division Chief 

who initiated the above study to inquire about any follow-up 

documents or decisions that resulted, I was informed that 

there was none. The person who conducted the study had 

transferred to another location and the recommendations have 

not been implemented. I then contacted the main researcher 

who had transferred, and while the researcher expressed 

enthusiasm and encouragement, no further information was 

gained. 
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2.5 NPS Regulations Governing the Use of Bicycles 

The Park Service strives to manage recreational 

activities and settings to protect park resources, provide for 

public enjoyment, promote public safety, and minimize 

conflicts with other visitor activities and park uses. Each 

park is responsible for developing its own visitor management 

plans with consideration of authorizing legislation. Overall, 

the NPS seeks consistency in recreation management policies on 

both a service-wide and interagency basis; although, 

because of differences in individual park enabling 
legislation and resources and differences in the 
missions of the National Park Service and other 
federal agencies, an acti vi ty that is entirely 
appropriate when conducted in one location may be 
inappropriate if conducted in another (NPS, 
December 1988, Management Policies: Chap. 8:3). 

The statutory foundation regulating bicycle-use policies 

in the NPS are founded on the Organic Act (16 USC 1 et seg.), 

central in establishing the NPS in 1916 (Havlick, 1986): 

to conserve the scenery and natural and historic 
objects and the wildlife (in the National Parks) 
and to provide for the enjoyment of the same in 
such manner and by such means as will leave them 
unimpaired for the enjoyment of future generations. 

In addition, the 1964 Wilderness Act (16 USC 1131 et 

seg.) and enabling legislation establishing individual units 

of the national park system are considerations when reviewing 

policies governing bicycle use in national parks. In general, 
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motorized equipment or any form of mechanical transport (which 

bicycles are considered to be) are prohibited in wilderness 

areas: "Operating a motor vehicle or possessing a bicycle in 

designated wilderness outside Alaska is prohibited by NP5 

regulations in 36 CFR" (NPS, December 1988, Management 

Policies: Chap. 6.8). The use of wheelchairs by mobility

impaired persons is one of several exceptions to this general 

rule. 

Prior to June 1, 1987, the bicycle regulations provided 

that: "in natural and historical areas, the use of bicycle is 

prohibited, except on established public roads and parking 

areas, and on routes designated for their use. In 

recreational areas, the use of bicycles is permitted unless 

restricted" (NPS, October 1990). However, when the latest NP5 

Management Policies were updated in 1988, the distinction 

between management policies for "natural," "historic," and 

"recreation" areas was removed from these guidelines. 

The result is a more generalized set of regulations of 

recreational activities within "park areas" (those not 

designated as wilderness). Activities include, but are not 

limited to, the following activities: boating, camping, 

bicycling, fishing, hiking, horseback riding and packing, 

outdoor sports, picnicking, scuba diving, cross-country 

skiing, caving, mountain and rock climbing, and swimming (NP5, 

December 1988, Management Policies: Chap. 8:2). The 
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determination of when and where these activities are allowed 

is principally left to the discretion of individual park 

superintendents and is subject to provisions of: 36 CFR 1-5, 

7, and 13; the Driving Management Guidelines (NPS-4), the 

special Park Use Guidelines (NPS-53), and Executive Order 

11644, "Use of Offroad Vehicles on the Public Lands" (43 USC 

4321). 

General regulations addressing aircraft use, off-road 

bicycling, hang-gliding, hunting, off-road vehicle use, and 

snowmobiling require that special regulations be developed 

before these uses may be authorized in parks (NPS, December 

1988, Management Policies: Chap 8:2). Further regulation of 

recreational activities may also be imposed under the 

superintendent's discretionary authority (36 CFR 1.5) and by 

special regulation (36 CFR 7 and 13). 

According to James Tilmant (1991), NPS Departmental 

Manager of Development Programs and author of "Mountain-Bike 

Use Within National Parks," "Chapter 16 CFR Sec. 4.30 

currently provides the only regulation regarding the use of 

bicycles in national parks." Although this seems to be an 

overstatement, the importance of this regulation is still 

withstanding. In essence, this regulation states that roads 

and parking areas within national parks will be open to 

bicycle use; and it will be up to the park superintendent to 

alter this general guideline by either closing such areas to 
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bicycle use or establishing other "routes" through special 

regulation authorization. 

The criteria to be used for this type of designation are 

based on considerations such as: the use being consistent 

with the protection of a park area's natural, scenic, and 

aesthetic values, safety considerations and management 

objectives of that particular park unit, and that such 

recreational acti vi ties will not disturb wildlife or park 

resources (NPS General Policies, 1988, Chap. 8). According to 

Gary Sprung, editor for the "International Bicycle Association 

Trail News," this special authorization is to occur through 

one of two processes: promulgation of special regulations in 

the Federal Register, or designation of such bike routes in 

the park's "General Management Plan" (Sprung, 1992). 

Currently, only one park has applied for such a special 

regulation permit (Tilmant, 1991) although a 1990 park survey 

indicated that 27 parks reported allowing bicycle use on 

hiking trails. 

Basically, the NPS's current bicycle-use policy restricts 

usage to areas in which automobiles are also allowed, unless 

a park states otherwise. However, there appears to be some 

confusion in the wording of the current management policies 

pertaining to regulating bicycle use. This point was made in 

the 1991 report "Mountain-bike Use Within National Parks": 



section 1.4 Definition of a bicycle is 
confusing and could apply equally to skateboards 
or roller skates. 

- Bicycle is excluded from the def ini tion of a 
vehicle yet is included in the section on 
vehicles and traffic safety, 
section 4.30 (c) further adopts all other 

regulations that apply to a motor vehicle and 
applies them to bicycles. 

- No distinction is made between bicycles operated 
on public roads and those operated on trails 
in back-country conditions. 

- Under current regulations, speed limit signs for 
bicycles would have to come under 4.21 calling 
for standard traffic control devices even if in 
back-country areas. 

2.6 Benefits of Bicycle Use 
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Bicycling is a non-polluting, energy efficient, and 

economical form of transportation that provides healthful 

recreation opportunities. Millions of Americans bicycle for 

a wide variety of reasons: commuting to work, as part of 

their job, for personal business such as shopping and 

visi ting , for exercise (in some instances for therapeutic 

recovery from disease or injury), as well as for simple 

pleasure and recreation. The following is a review of some of 

the advantages that increased bicycle use can offer both the 

individual and society at large: alternative transportation; 

noise-free transport; schedule-free transport; community 

development and property-value increases; and increased 

health, exercise, and recreational opportunities. 
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2.6.1 Alternative Transportation Mode 

A number of individuals and organizations advocate 

bicycle use as an alternative transportation mode which 

reduces air pollution, lessens our dependency on foreign oil 

imports, and decreases traffic problems. Other, more obvious 

advantages of bicycle use over motor vehicle use are: the 

expenses incurred in using natural resources to build, 

service, and dispose of automobiles; costs in land 

acquisitions for developing road networks; noise poll~tion; 

partition or destruction of neighborhoods, farmlands, or 

wildlife habitats; loss of productivity related to urban 

congestion; deaths and injuries caused by automobile 

accidents; property damage caused by accidents; and the 

environmental damage inherent in extracting, transporting, and 

processing fossil fuels (water pollution, etc.). 

All forms of transportation, including walking and 

bicycling, incur costs to individuals and society (the costs 

of bicycling are reviewed in section 2.7 of this chapter.) 

Costs of transportation have been analyzed from both 

environmental and social-science perspectives. When 

estimating environmental costs, the damage caused by bicycling 

and walking is thought to be far less environmentally 

destructive than that of mechanized transport (Button and 

Rothengatter, 1993; FHWA-#15, 1993; Lowe, 1989; EPA, 1979). 

Again, the social impact on communi ties of bicycling and 
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walking is generally thought to contribute posi ti vely, whereas 

social scientists often mention negative impacts of mechanized 

transport--particularly automobiles (Hillman, 1992; 

McClintock, 1992; Quinet, 1990; Illich, 1974). 

A number of transportation planners acknowledge the 

potential benefits of increasing future use of bicycling and 

walking. According to the author of Transport for a 

Sustainable Future: "Technical solutions have very little to 

offer when faced with a doubling of traffic volumes over the 

next twenty years. The most promising areas for interventions 

are land use changes to reduce the demand for travel itself 

and a switch to walking, cycling, and collective modes of 

transport" (Whitelegg, 1993). 

Since it is not within the scope of this dissertation to 

elaborate on the numerous environmental and social problems 

associated with motorized transport, for further subject 

exploration, I suggest the readings of: David Banister and 

Kenneth Button, Transport. the Environment and Sustainable 

Development (1993); E. Quinet, The social Costs of Land 

Transport (1990); Marcia D. Lowe, The Bicycle: Vehicle for a 

Small Planet (1989); and Ivan Illich, Energy and Equity 

(1974). A brief review of some of the major advantages of 

bicycle use over motorized vehicles is covered in the next 

sections. 
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2.6.1.1 Air Pollution Reduction 

According to the Motor Vehicle Manufacturer's Association 

"Facts and Figures' 1988," highway vehicle emissions account 

for 58% of carbon-monoxide emissions, 34% of nitrogen ox~.des, 

27% of hydrocarbons, 16% of suspended particulates, and 38% of 

lead in the atmosphere. The League of American Wheelmen, a 

bicycle advocacy organization, suggests that these figures are 

deceptive, since even more severe levels (up to 90%) of these 

pollutants are associated with motor venicles in urbanized 

areas. 

Automotive pollutants have been associated with causing 

human illness, breathing disorders, increased risks of cancer, 

and the potential endangerment or loss of sensitive animal 

species (Peters, 1990). In addition, acid rain develops 

because of some of these pollutants (particularly nitrogen 

oxides and sulfur dioxide) and has resulted in damage to 

crops, natural ecosystems such as forests, lakes, and streams, 

and cultural resources such as buildings, monuments, and works 

of art. specifically, the following losses have been 

estimated by the Congressional Office of Technology 

Assessment. : 

potentially 50,000 premature human deaths 
associated with airborne sulfate particulate 
pollution. 
2-3 billion dollars worth of crop damage or 

reduced crop yield/year. 
- 9,000+ lakes and 60,000 miles of eastern U. s. 

streams are threatened with acid rain. 



up to 20% 
(monuments, 
erosion. 

of damage 
tombstones, 

to cultural 
etc.) and 

resources 
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Many of the damaging pollutants associated with motor

vehicle use occur at higher levels during short trips than 

during long-distance highway travel, since mechanical engines 

(both gas and diesel) work more efficiently at higher speeds. 

since many of these shorter, more polluting, trips could be 

replaced by bicycle use, the advantages of increased bicycle 

use appeals to many people concerned with reducing air 

pollution. 

It has been estimated by the Motor Vehicle Manufacturers 

Association (1988) that the average distance Americans travel 

to work is 9.9 miles, and 54% of these work commutes are five 

miles or less: a distance many would be willing to bicycle. 

According to the Bicycle Institute of America (1992), the 

number of bicycle commuters in the united states has more than 

doubled from 1983 to 1990. The vast majority of Americans are 

more than capable of joining the ranks of the bicycle 

commuter; the challenge is to make this transition. 

In 1974, a survey conducted in Madison, Wisconsin, found 

that 21% of people commuting to work, 14% traveling to school, 

and 18% shopping, would be willing to bicycle if better 

facilities for bicycling were provided. By 1980, after 

improvements for bicycling had been made, the increase in 

bicycle use had risen from 4% to 11% of traffic volume (EPA, 
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1979). A German researcher, Konrad otto, estimated that, when 

accounting for trip distances, the need to carry items, the 

weather, and other factors that would affect bicycle riding, 

it would be possible in Europe to transfer to bicycles 25-35% 

of trips made by cars (otto, 1985). 

In a recent study contracted by the Federal Highway 

Administration (FHWA, 1993) "The Environmental Benefits of 

Bicycling and Walking: case study #15," it was estimated that: 

- Average U.S. bicycle miles traveled range between 
5.8 and 21.3 billion miles per year (an average 
of 25-92 miles bicycled per person/per year). 

- Since approximately 45% of bicycling is done as a 
recreational pursuit, actual displaced passenger 
vehicle miles is estimated at between 38%-56% of 
total bicycle miles traveled. 

- Bicycle use (as opposed to motor vehicle use) 
currently displaces between 120 and 680 million 
gallons of gasoline per year, equivalent to 0.1%-
0.6% of fuel consumed by passenger vehicles. 
By the year 2000, bicycling could displace 

between 340 and 3.050 million gallons of gasoline 
per year, equivalent to 0.3%-2.7% of fuel 
consumed by passenger vehicles. 

Figures for fuel emission reductions were also estimated. 

These figures reflect the combined reductions of emissions 

from both bicycling and walking. As reported in this FHWA 

study, current levels of displacement and the potential 

displacement under varying reduction scenarios are as follows: 

Pollutant 

C02 
CO 
NOx 
VOC's 

Displacement 
(mill. tons) 
4.2 - 15.5 

.37 - 1.36 

.01 - .04 

.03 - .12 

Potential Displacement 
by Year 2000 (mill. tons) 

7.3 - 49.8 
.31 - 2.1 
.01 - .06 
.04 - .25 
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Air pollution is both a concern of society at large and 

a mounting concern of national park management (Wilkinson, 

1992; NPCA, 1993; Peters and Myers, 1991). According to Todd 

Wilkinson in Grappling with Gridlock, the NPS issued a report 

in 1988 on air quality in national parks, estimating that more 

than 90% of the time scenic vistas were affected by human

induced air pollution in the lower 48 states. At Great Smokey 

Mountains National Park in Tennessee, nearly 3.6 million 

vehicles--an increase of more than one million in the last 

decade--pass through the gates annually, causing gridlock on 

busy days. Over the past 30 years, visibility has dwindled 

from 30 miles to 15 miles, while rising ozone levels have 

damaged an estimated 70 native plant species (Wilkinson, 

1992) . 

In addition to the more concrete reality of measurable 

air pollutants and the measurable economic and health impacts 

which these pollutants cause, is the more speculative theory 

of global warming. A factor contributing to this potential 

warming trend in the atmosphere relates to the burning of 

fossil fuels from motorized transportation (World Resources 

Institute, 1993). 

2.6.1.2 Noise-Free Transport 

A benefit of bicycle transport over other motorized forms 

of transportation (private cars and many public-transportation 
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vehicles) is the lack of noise. This factor is particularly 

important in parks, as often it is the intent of park visitors 

to find refuge from urban noise, of which motorized vehicles 

are prime contributors. 

2.6.1.3 Efficiency 

There is general agreement that bicycles are the most 

efficient widely-used form of transportation in terms of 

energy use (McClintock, 1992; Lowe, 1990; Illich, 1974). 

Results from a study conducted at Oak Ridge National 

Laboratory in 1987 showed that bicycling consumed 35 

cal./passenger mile compared to walking, which consumed 100 

cal./passenger mile, and driving a one-occupant automobile, 

which required 1,860 cal./passenger mile. According to Ivan 

Illich in Energy and Equity (1974), the bicycle "outstrips the 

efficiency of not only all machines, but all other animals as 

well . Man on a bicycle can go three or four times faster 

than the pedestrian, but uses five times less energy in the 

process • • . The bicycle is the perfect transducer to match 

man's metabolic energy to the impedance of locomotion." 

Bicycle efficiency goes beyond energy expenditures. A 

car requires about 20 times as much space to park than does a 

bike (Lowe, 1990). And, in terms of space required to move 

passengers, the bicycle shows great efficiency; traveling car 

requires 18 square meters of space and uses about 14 square 
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meters per person (averaging 1.3 occupants), in contrast to 

the four square meters per person for a cyclist to move freely 

and two square meters for a pedestrian (McClintock, 1992). 

2.6.1.4 Schedule-Free Transport 

Bicycles offer passengers a great degree of individual 

mobility. The ability of individuals to travel when and where 

they please is something that most citizens in industrialized 

societies have come to expect. As congestion and gridlock 

reduce our freedom of movement, riding a bicycle becomes an 

attractive alternative to waiting in traffic, waiting for 

public transportation, or waiting for car pools. This 

advantage of schedule-free transport can be of particular 

importance in park settings, since visitors often want to 

escape urban congestion. 

2.6.2 Recreation opportunities 

When trying to assess the value of bicycling in relation 

to health, exercise, and recreational opportunities, it must 

be remembered that some of the inherent values of bicycling 

are like other recreational and health pursuits, in that its 

overall value likely goes well beyond what can be measured in 

terms of economic benefits. As a report by the President's 

Commission on the Americans outdoors (1987) states: "When a 

sports program keeps a teenager away from drugs, when a 
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neighborhood park offers a friendly gathering place for older 

people, when families learn to appreciate each other on a 

camping trip, when a jogger adds years to her or his life, how 

do we place a value on it? The value is life itself" (PCAO, 

1987, p. 21). This is not to say that such attempts at 

valuation are fruitless; often, the demonstrated economic 

value of recreational and health activities boosts their 

public and political support. 

Recreation is big business and can compete economically 

with other land uses on the sheer merits of bringing in money 

to local, state, and national economies. As reported in the 

1985 Annual Report to the Chief of the Forest Service, "the 

recreational benefits from lands managed by the u.S. Forest 

Service equalled the total management budget of the agency-

$1.8 billion" (PCAO, 1987, p. 25). It seems no wonder that 

the Forest Service in recent years has worked in ways to 

promote increased recreational development and has embraced a 

policy for opening up access for the fastest-growing 

recreational pursuit--bicycling. 

Separating out the benefits of bicycling versus other 

recreational pursuits is not often done in the analysis of the 

benefits of recreation. As such, it becomes difficult to 

document the specific benefits of bicycling when current data 

are thrown together in a "recreational soup." I briefly 

mention, however, the following general recreational benefits, 
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which are either suggested or documented in The President's 

commission on Americans Outdoors: 

Recreation creates jobs and economic vitality in 
our communities. 

- outdoor recreation enhances and protects environ-
mental quality. 

- Recreation helps build family and social ties. 
- Recreation helps prevent crime. 
- outdoor recreation programs lead to civic pride 

and social unity. 

According to recreation specialists Michael and Holly 

Chubb (1981), authors of One Third of Our Time?: An 

Introduction to Recreation Behavior and Resources, perhaps the 

most important benefit of recreational pursuits is 

psychological. Accordingly, relaxation, self-realization, and 

educational benefits of recreation must be acknowledged. 

These benefits are particularly difficult to quantify as 

recreation in its broadest meaning (as understood by these 

authors) includes nearly all of human life's activities that 

fall outside the realm of work. 

2.6.3 Exercise and Health 

Many advocates of bicycle use cite the benefits of 

cycling on health. It is reported that cycling lowers blood 

pressure and weight and promotes bone formation and 

strengthening (McClintock, 1992; Hillman, 1992). It can help 

reduce cardiovascular disease, currently our nation's number-

one killer (FHWA case study #14, 1992). 
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Generally speaking, there is a growing body of evidence 

suggesting that regular exercise can substantially contribute 

to improving individual and societal health (FHWA case study 

#14, 1992; British Medical Association, 1992). Research 

suggests that heart disease, cancer, and mental illness can be 

reduced through preventative exercise programs (FHWA, 1993; 

British Medical Association, 1992; Hillman, 1992,: Morris, 

1990) . According to Jerry Morris, author of Cycling and 

Health, "of common physical activities, cycling comes closest 

to an ideal form of exercise (Morris, 1990). Certainly, one 

great advantage of cycling is that it can be incorporated into 

the daily routine of purposeful travel to work, school, 

shopping, recreation sites, etc. 

Some studies have been conducted that specifically 

address health issues as they relate to bicycling. A Japanese 

study found that "bicycling is one of the most desirable 

aerobic exercises. As such it is very effective exercise for 

persons with high blood pressure ; it also increases HDL 

cholesterol, activates insulin for diabetics, strengthens the 

lungs, prevents age-oriented ailments, and strengthens the 

immune system so that colds and other maladies are light and 

cure quickly" (FHWA case study #14, 1992, p. 14). The U.S. 

Federal Highway Administration recently commissioned a review 

of the health benefits of bicycling and walking, Benefits of 

Bicycling and Walking to Health: Case Study No.14 (1992). 
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This study reported evidence of bicycling and walking 

promoting the following health benefits: improved 

cardiovascular health, weight loss, better mental health, 

lower cholesterol levels, and lower blood pressure. Cycling 

also has positive health effects for people with heart 

disease, diabetes, cancer, and arthritis. This report 

concluded: 

A regular program of walking and bicycling can be 
effective in battling the aging process, or aid in 
the rehabilitation of injuries or disease. Walking 
and bicycling are gentle, non-jarring activities 
that promote joint and bone density, build muscles, 
and counteract the slow degeneration of the 
musculoskeletal system. Moreover, while bicycling 
and walking cannot prevent diseases such as 
multiple sclerosis, various forms of arthritis, and 
Parkinson's disease, they can serve as major forms 
of rehabilitative exercise. 

2.6.4 Economic Gains Attributed to Improved Fitness 

According to Roy Shephard, author of Economic Benefits of 

Enhanced Fitness, the balance sheet--although not complete 

(and based on statistics from his home country of Canada)--

suggests that the·benefits of fitness outweigh the costs, both 

for the individual and society at large, even though exercise 

may cause injury or even death, and economic costs are 

necessary for the promotion and provision of fitness programs. 

Benefits include: 



improved perceived health, a lesser risk of both 
acute and chronic diseases, enhanced quali ty of 
retirement years, reduced hospital and medical 
costs, reduced social deviancy • • • , reduced 
geriatric dependency • . . , economic stimulation • 
• • , environmental improvement • • • , an improved 
balance of international payments • • . , benefits 
to government-controlled enterprises • , and 
improved fitness for national defense" (Shephard, 
1986, pp. 167-68). 
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Economic benefits of improved fitness include: increased 

worker producti vi ty , decreased absenteeism, lower employee 

turnover, decreased injury rates, and decreased medical costs. 

with the present escalation of health costs and the current 

Administration's push towards a national health care program, 

it seems all the more advisable that government recognize the 

potential savings that the promotion of exercise can offer: 

"The United states would save billions of dollars if regular 

low to moderate exercise were adopted by the majority of our 

citizens" (FHWA case study #14, 1992). 

2.6.5 community Development and Property Value Increases 

Between 1990 and 1991, a cooperative research project was 

undertaken by the National Park Service and Penn State 

University. The study focused primarily on determining the 

economic and social impacts of rail-to-trail conversions. The 

study centered on three diverse trails: the Heritage Trail (a 

26-mile trail surfaced in crushed limestone which extends 

through rural farmland in eastern Iowa), st. Mark's Trail (a 
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16-mile paved trail just outside of Tallahassee, Florida) ,and 

Lafayette/Moraga Trail (a 7.6-mile paved trail 25 miles east 

of San Francisco, California). A report, The Impacts of Rail-

Trails, was issued in 1992 (NPS, February 1992-a); the 

following is a summary of findings: 

- Demographically, the sample populations reflected 
the populations of the communities through which 
the trails passed. 

- The study trails were quite heavily used, with 
the majority of users coming from local areas and 
using the trails frequently. 

- Bicycling and walking were the most common trail 
activities, occurring at different proportions on 
different trails. 

- Having no motorized vehicles allowed was the most 
desired characteristic expressed by trail users. 
other characteristics desired were: natural 
surroundings, quite settings, safe road 
crossings, smooth trail surfaces, and good 
maintenance. 

In general, no serious trail problems were 
reported. Insufficient drinking water and lack 
of rest room facilities were the greatest 
concerns overall, with rough trail surfaces and 
reckless behavior of other trail users also being 
reported at the Lafayette/Moraga trail. 

- Economic benef its reported were based on two 
broad categories: trip related expenditures and 
pre-trip expenditures on durable goods related to 
trail activities. 

- Users spent on average the following amounts per 
person per day: $ 9.21 - Heritage Trail $11.02 -
st. Marks Trail $ 3.97 - Lafayette/Moraga Trail. 

- Each year it was estimated that the amount of 
"new money" brought into the local trail 
county(s) was $630,000 (Heritage), $400,000 (st. 
Marks), and $294,000 (Lafayette/Moraga). 



- Restaurant and auto-related expenses accounted 
for the largest trip related expenditures, and 
equipment (such as bicycles) was the largest 
category of durable expenditures. 

- The vast majority of landowners near the trails 
were also trail users and visi ted the trails 
frequently. 

- In general, few problems were reported by 
nearby landowners. 

Of problems reported by nearby landowners: 
unleashed pets, illegal motor vehicle use and 
litter were most reported. 

- The majority of landowners reported there had 
been no increase in problems since the trails 
were established, however of the problems 
reported to have increased were: noise, loss of 
privacy, and illegal motor vehicle use. 

- The majority of landowners sampled along the 
trails reported being satisfied with having the 
trail as a neighbor, and that living near the 
trails was better than they expected it to be. 

- The majority reported that living next to the 
trail was better than living near the unused 
railroad lines before the trails were 
constructed. 

- The majority of landowners felt that living near 
the trails· had not adversely affected the values 
of their properties. Along the Lafayette/Moraga 
Trail, the majority of landowners felt the trail 
helped their properties sell more easily and 
increased their values. 

- Of the property owners surveyed who bought their 
properties after the trails were established, the 
majority reported the trail either had no effect 
on the property's attraction or added a positive 
appeal. 

- The vast majority of real estate professionals 
interviewed thought that the trails had no 
negati ve impacts on property values. Those 
that felt that the trails increased the 
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property values outnumbered those that felt the 
trails had a decreasing value to properties. 
Some distinction was noted between nearby and 
adjacent property. 

- Health, fitness, and recreation were considered 
the most important benefits of the trails by the 
landowners. 

- Trail users ranked the most important benefits of 
the trails in providing: health and fitness, 
aesthetic beauty, and undeveloped open space. 
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As this study demonstrated rail-trail conversions provide 

many benefits to users, local landowners, and trail 

communities, including: recreation opportunities, aesthetic 

beauty, protected open space and, in some cases, increased 

property values, measurable gains to local economies, and 

suggested gains in community pride. 

2.6.6 Summary of Benefits 

Some of the benefits of bicycle use and bicycle-trail 

development can be difficuLt to quantify (such as community 

pride, and the personal value of the recreational experience) ; 

however, this does not make these benefits any less important 

than the economic benefits. As David Banister and Kenneth 

Button (1993) concluded in their study of transportation and 

the environment: 

These policies (to encourage greater use of public 
transport) are derived entirely from arguments of 
economic efficiency--but turn out to be precisely 
those policies which contribute most to the 
protection of the environment. Similarly, the 
environmental preference for non-mechanized methods 



of travel, primarily walking and often cycling, are 
found to be those that enable town centers to 
become attractive and viable with consequent 
improvements in trade (Banister and Button, 1993). 
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It appears that advocates of bicycle use have sUbstantial 

reasons to believe that bicycling and trail development offer 

both economic advantages as well as providing the more 

personal and etherial benefits mentioned throughout this 

section. 

2.7 costs/Disadvantages of Bicycle Use 

The following is a review of some of the most noted 

costs, or disadvantages, of bicycle use, particularly those 

r,alating to park settings. A review of these "costs" will 

help explain the concerns of land managers and trail users 

opposed to increased access efforts for bicycles. These 

costs/disadvantages are divided into five categories: 

I iabi 1 i ty , saf ety , resource impacts, user conf I icts , and 

funding/maintenance. 

2.7.1 Liability 

Park managers are often concerned about liability costs 

when considering bicycle use, and fear of legal charges being 

brought against public agencies providing public access is not 



unfounded. 
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According to a park planner who testified in 

several court cases involving bicycle accidents at Yosemite 

NP, many of the serious bicycle accidents in parks result in 

lengthy and costly legal arbitrations (Fox, 1993). In 

general, parks must comply with professional and/ or state 

design standards/codes. 

Most state laws recognize bikeways as "highways," and the 

designation of a bicycle route does not establish liability, 

since liability already exists under highway law (NPS, June 

1990) . When injuries occur and legal arbitration ensue, 

negligence on the part of the public owner must be proved: 

"In general, the public owner is immune from suits unless its 

duty to protect the public from unreasonable risk has been 

breached, and its negligence provides a direct cause for the 

injury" (NPS, June 1990, p. 37). Also, many state laws uphold 

that providers of recreational facilities where no entrance 

fee is charged are generally immune from tort (injury) 

liability. Problems with park and trail design are typically 

exempt unless design standards have been clearly disregarded. 

In addition, an administrative decision to delay trail repairs 

provides at least some level of legal immunity; however, if 

maintenance conditions of trails knowingly remain poor, and if 

there is no effort to post warnings or hazard signs, immunity 

may be relinquished (NPS, June 1990). 
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Certainly, the issue of liability is one factor that land 

managers need to consider when evaluating existing bicycle 

trails, facilities, and policies, or when planning new ones. 

The following excerpt is used as an example of this current 

concern: 

staff feels that the District has some obligation 
to set up and enforce rules which are conducive to 
the maintenance of a 'reasonably' safe visitor-use 
environment in the watershed. Absent that, the 
District might be held liable in present day 
courts. The concern over liability suggests 
caution by the District in its management of 
bicycles ••• (MMWD, 1991). 

2.7.2 Safety 

Bicycle use poses safety concerns, for the bicyclist and 

for other trail or roadway users. Although the majority of 

bicycle accidents are relatively minor and typically involve 

losing control and only causing self-injury (FHWA case study 

#1, 1992), pedestrian trail users have been struck by 

bicyclists, and in some instances have been killed (Raia, 

1992). However, by far the greatest general safety concerns 

are about conflicts between bicycles and motorized vehicles, 

since an overwhelming 96% of fatal accidents related to 

bicycles involve a collision with a motorized vehicle (Bicycle 

Institute of America, 1993). 

Safety statistics relating to bicycle use in parks are 

sketchy (NPS, June 1990). In part, the reason may be related 
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to a reluctance on the behalf of government agencies to make 

public such information for fear of llw suits (Bond, 1973). 

However, although data related to bicycle injuries on park 

trails are incomplete, some findings have been reported in 

Paved Recreation Trails of the National Capital Region - 1990: 

curiously enough, most accidents seem to occur at 
times of light to medium use; at times of peak use, 
incidents are few. We know, further, that 
accidents on the Mount Vernon Trail increased from 
20 in 1984 to 59 in 1986 and that they clustered at 
intersections and on steep or curving slopes. This 
suggests that crossing conflicts at intersections 
and excessive speeds on slopes may be factors (NPS, 
June 1990). 

The concern for safety on recreational trails has 

heightened in recent years as growing numbers of trail users 

share roul ti-use trails. The current level of "real" threat to 

the safety of other trail users caused by increasing bicycle 

use on multi-use trails seems inconclusive; overall, safety 

statistics reflect few serious injuries to other trail users 

caused by bicycles. However, it appears that the perceived 

threat of bicycles to other trail users is quite high, and as 

such needs to be addressed, since it has a negative impact on 

of hikers' and equestrians' enjoyment. 

Currently, general safety statistics relating to bicycle 

use are compiled by two government agencies: the U. S. 

Consumer Product Safety Commission (CPSC) and the National 

Highway Traffic Safety Administration (NHTSA): 



Bicycle Injuries Treated in Emergency Rooms: 
1983 571,000 
1984 557,000 
1985 582,000 
1986 564,000 
1987 562,000 
1988 525,000 
1989 514,000 
1990 580,119* 
1991 601,172* 

* In 1990, a new computerized method of tracking 
injuries (in hospital emergency rooms) was 
initiated; overall, this new method of tracking is 
reported to reflect a 18% increase of reported 
injuries. 

Source: u.S. Consumer Product Safety Commission 

62 

Of the 601,172 reported bicycle injuries in 1991, 

approximately 4% of those injured were hospitalized; 96% were 

treated and then released. Seventy percent of injured 

bicyclists were male, and two-thirds were over 14 years of 

age. When comparing estimated bicycle miles traveled in the 

United States (FHWA - Case 15, 1992) and accidents reported 

(CPSC, 1992), it can be estimated that one hospitalized injury 

occurred for between 8,515 and 31,270 miles of bicycle travel 

in 1991. 

As reported by NHTSA, statistics on bicycle fatalities 

also reflect a dis-proportionately high number of male 

bicyclists killed, and recently there has been a significant 

increase in the percentage of those killed in older age 

categories: 



In 1991, 841 bicyclists were killed in the United 
states; this represented 2% of all traffic 
fatalities. 

- Two-thirds of the bicyclists were 15 years old or 
older. 
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- A decade ago, less than a third of the fatal accidents 
involved someone 15 years old or older. 

- Across all age groups, those more likely to be 
killed are males; 86% of those killed in 1991 
were male. 

Bicycle/motor vehicle-related fatalities (and perhaps the 

numbers of injuries) have gradually decreased over time. In 

1977, 922 bicyclists were killed, compared to 841 in 1991. 

When considering the net increase in bicycle use 

(approximately 35%) since this time, the overall reduction in 

fatalities appears to reflect advances in overall bicycle 

safety. When comparing estimated bicycle miles traveled in 

the united states (FHWA - case study #15, 1992) and deaths 

reported by NHTSA in 1992, there occurred approximately one 

death for between 6,896,552 and 25,326,992 miles of bicycle 

travel. 

are: 

Five major factors involved in most car-bicycle accidents 

Bicyclist riding without lights: Almost 50 percent 
of bike related fatalities involve bicyclists 
riding without lights at night. 

Bicyclist riding against traffic: Riding against 
traffic accounts for about 20 percent of all car
bike crashes. 



Bicyclist ignoring traffic control devices: Running 
stop signs is a major crash cause among young 
riders. 

Motorists drinking and driving: The inebriated 
motorist is a factor in many night-time cycling 
deaths. 

Motorists failure to yield: Motorists who don't 
watch for other road users hit many adult cyclists. 

Reported in: Bicycle Advocate's Action Kit, Bicycle 
Federation of America, 1993. Original source: 
Bicycle Safety Education: Facts and Issues, from 
AAA Foundation for Traffic Safety, Washington, DC. 
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Safety is still a dominant concern for land managers and 

the public. It was suggested by a national Harris poll that 

the issue of safety was the predominant reason that kept the 

public from not bicycling more (Bicycle Magazine, 1991). 

Another study came to the same conclusion: "The main 

disincentives to bicycle are concerns over traffic safety, 

lack of routes, and weather" (FHWA case study #1, 1992, p. 1). 

This study also noted that reasons for not bicycling vary 

greatly from region to region and city to city. 

In a 1990 study on the impacts of mountain-bike use in 

national parks (NPS, July 1991), safety concerns ranked high 

among concerns reported by resource managers. Thirty-nine out 

of the 65 parks that reported mountain-bike activity reported 

safety problems arising from conflicts between hikers and 

bikers on single~track trails; this compares to 14 parks 
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reporting safety conflicts between bikers and horses and 10 

parks reporting problems between bikers and automobiles. 

Twelve parks reported accidents that involved bikers running 

off the trails without incident to other park trail users. In 

addi tion, 10 parks reported excessive speed by mountain-bikers 

as being a safety concern. 

Other mentioned problems relating to safety include: lack 

of use of protective equipment and bikers causing problems 

when riding in large groups. It should be noted that seven of 

the 65 parks that reported safety problems did not feel that 

mountain biking was a significant management problem. Crater 

Lake National Park reported an estimated 800 bikers per year 

and stated that they encountered few conflicts and felt that 

mountain biking was a relatively safe activity (NPS, July 

1991) . 

with the increase in back-country mountain biking, 

providing emergency medical help for trail users in parks' 

remote back-country areas has become a real concern of park 

managers. Bicyclists are capable of accessing distant 

portions of parks in short time periods (as compared to 

hikers); consequently, the rangers responsible for providing 

visitor safety are concerned that, should an accident occur in 

these more-distant locations, their ability to provide medical 

help is compromised by the time required to respond ( in 

medical emergencies, time is often a critical factor). Also, 
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the monetary cost of responding to distant accidents becomes 

an issue, since many require medical airlifts. 

In the Marin County watershed (now partly under the 

jurisdiction of Golden Gate National Recreation Area) 1990-

1991 statistics show that 53 bicycle accidents were reported 

(the staff believed that many more went unrecorded). These 

bicycle accidents accounted for 75% of the total number of the 

accidents reported within the watershed area. The watershed 

Environmental Resource Division staff report stated: 

"Fortunately, no collision between a biker and pedestrian or 

horse has as yet resulted in significant injuries to the non

biker , although there have been such encounters. This fear of 

collision on the watershed has incensed many hikers and 

equestrians, and has on several occasions prompted physical, 

retaliatory responses" (MMWD, 1991, p. 7). 

2.7.3 User Conflicts 

with recent increases in bicycle use on multi-use trails, 

there has simultaneously occurred an escalation of conflicts 

with other trail users. Traditional trail users (hikers and 

equestrians) now must share many trails with growing numbers 

of mountain bicyclists yet often view their acti vi ties as 

incompatible. 

However, it seems possible that some of the early 

contention between the mountain bicyclists and more-
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traditional users will be reduced over time. A number of 

hiking organizations originally opposed to bicycle use have 

reversed their positions. For example, the Wilderness Society 

originally presented a hard line against bicycle use but now 

has modified its position and adopted a view of "appropriate 

expanded access for mountain-bikes on public lands" (DiMeglio, 

1991) . Although part of the reason for this reversal of 

attitude may be attributed to bicycle advocates' efforts to 

create a more positive image of themselves to other trail user 

groups (NPS, July 1991), another reason is probably that many 

recreationists participate in a wide variety of outdoor 

activities, and hikers are also mountain-bikers. 

However, this does not mean that territorial disputes 

between trail user groups have been resolved (particularly 

between bicyclists and equestrians). When a plan to expand 

bicycle opportunities in the Marin County watershed was 

announced publicly, the water district received 250 letters 

protesting bicycle use in the area. A sample of excerpts from 

these letters follows (MMWD, 1991): 

2-25-91: "I have been thrown from my horse four or 
five times because a mountain-bike came quickly 
around a corner and frightened my horse. I saw my 
friend taken away in an ambulance after her horse 
was frightened by a mountain-bike. While hiking 
with my infant son on my back, I was nearly run 
over by a bicycle (the rider yelled at me as he 
sped away that I shouldn't be standing in the 
middle of the fire road!)." 



2-8-91: "Although I am an off-road cyclist, I urge 
you to restrict cycling to fire roads and prohibit 
wheels on single track trails. As a hiker, I know 
from experience that bicyclists on single track 
trails are always a nuisance and often a hazard to 
hikers. II 

5-20-91: "Have you ever been terrorized by a 
speeding cyclist screaming something at you from 
behind, you visualizing your back broken because 
you misunderstood and stepped the wrong way? I 
HAVE! ! ! " 

9 -1 7 -91: "In the last few years, hiking in many 
areas has become much less an idyllic and 
satisfying get-away-from-it-all experience. On too 
many occasions, it resembles an involuntary self
defense course, dodging mountain-bikes bearing down 
on you at high speeds" 
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within the same watershed, a general user survey was 

conducted in 1990; an opened-ended question asked visitors: 

"What do you like least about the watershed?" the number-one 

source of dissatisfaction was "irresponsible bicyclists" 

(MMWD, 1990). 

The lack of courtesy displayed by some mountain-bikers 

seems to be a common complaint among other trail users. In an 

editorial that appeared in a local newspaper, Marin 

Independent Journal (1991), Allison Gibbons writes of her 

position change after going to a public hearing. Her 

ori9inal intent to take the position of defending the rights 

of bicyclists later turned 180 degrees: 

I listened to the complaints of the hikers and the 
equestrians and found them totally legitimate. I 
listened to the comments of the bicyclists, a 
majority presence in the audience, and it is here 



that I made my retreat from their ranks. Seldom 
have I encountered such a rude, absolutely self
centered group of aging adolescents (Gibbons, 
1991) . 
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User conflicts are not uncommon in recreational settings. 

Conflicts arise between boaters and swimmers, equestrians and 

hikers, and recreationists seeking soli tude and those involved 

in loud social activities. Traditionally, such conflicts have 

been discussed by recreation researchers under the umbrella of 

social carrying capacity. social carrying capacity, as it 

relates to recreational settings, generally refers to the 

impacts which impair or alter the recreational experience. 

The purpose of defining the social carrying capacity in a 

given recreational setting is to define the number, type, and 

location of encounters with other recreational users that 

relate to consequential deviations in the quality of the 

recreational experiences (Shelby and Herberlein, 1983). 

Carrying capacity and social carrying capacity as they relate 

to current NPS policy are further discussed at the end of this 

chapter. 

2.7.4 Resource Damage 

Although studying the impact of mountain bicycling on 

natural resources is a relatively new endeavor, the results 

from early studies suggest that the use of mountain-bikes on 

trails has damaging consequences that fall between the range 
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of impacts caused by other trail uses: hikers cause the least 

trail damage, bicycles a moderate level, and horses the 

greatest trail damage (Crockett, 1986; Seney, 1990; O'Hare, 

1989) . Results from these survey studies also suggest that 

impacts increase according to soil wetness and amount of use, 

regardless of the mode of travel. Perhaps the greatest factor 

contributing to the amount of erosion and vegetation damage on 

trails is the type of trail soil. The most stable soils were 

those located on level terrain and were well drained, 

permeable, and stone free (Seney, 1990; Montgomery and 

Edminster, 1974). 

In a 1990 survey on mountain-bike use in national parks, 

51 parks (out of the 123 parks that reported having mountain

bike use) attributed natural and cultural resource damage to 

mountain biking. The most common impact mentioned was damage 

to hiking trails. This damage was displayed by trail 

widening, increased erosion, damage to waterbars, and tracking 

across sensitive cryptographic soils. Other bicycle-use 

damage included littering, vegetation destruction, skid marks 

on slick rock surfaces, rutting of beaches and dunes, and 

impacts on endangered species habitats (NPS, July 1991). 

In the park service, concern for protecting natural 

resources from the damaging impacts of trail users is not 

restricted to the issue of increased bicycle use. Further, it 

is a growing concern within parks since they are receiving 
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greater numbers of visitors. A recent article, "Mending the 

Meadow" (1992), outlines the impacts caused by hikers in high 

alpine meadows of Mount Rainier National Park and discusses 

efforts to restore these areas. The financial costs of 

resource-protection efforts and, in some instances, site 

restoration, are high. Restoration costs in the past six 

years at Mt. Rainier totaled $670,000. Preventative measures 

(such as signage, barriers, regulations, and enforcement) to 

control and/or reduce visitor impacts should clearly be 

considered (Rochefort and Gibbons, 1992). 

In an effort to protect resources, the NPS has 

historically attempted to determine carrying capacities for 

its parks. Borrowed from its application in grazing 

management practices, the term "carrying capacity," when 

applied to recreational settings by the NPS, was a strategy 

intended to safeguard the quality of both park resources and 

people's park experiences (NPS, February 1993). The 

application of setting carrying capacity limits within 

national parks has been difficult and fraught with problems. 

Conclusive data that land managers can rely on when setting 

carrying capacity limits have often been missing. Also, there 

have been challenges from the public and concessionaires when 

restrictions of use have been imposed based on these carrying 

capacity limits. Challenges from conservation organizations 

have also been issued when limits have not been imposed. 
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Because of these challenges, the NPS has now moved to a 

different system in an attempt to achieve the same goal of 

safeguarding against the negative impacts of visitor use. 

This process is being called "Visitor Experience and Resource 

Protection," or "VERP." Unlike carrying capacity, VERP relies 

not so much on setting recommended limits on the number of 

visitors an area can accommodate, but instead prescribes 

desired ecological and social conditions relating directly to 

the management objectives of that park area (parks are 

partitioned into management zones, such as front-country vs. 

back-country). Once management objectives are identified and 

limits of acceptable change have been established, the park 

area is monitored. If adverse impacts occur outside the 

limits of acceptable change, it is believed that park managers 

will be more capable of making informed land-management 

decisions and also be able to defend their decisions with 

evidence from the monitoring programs if challenged. This 

~rocess is now being tested at Arches National Park in Utah 

and is soon expected to be required within all parks. 

2.7.5 Funding and Maintenance 

In most cases, the capital used to build NPS trails come 

from special contingency funds from individual parks' 

operating funds (NPS, June 1990). In addition, money for 

trail development planning and design is given through the NPS 
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Rivers and Trails Division Washington office which provides 

technical assistance for trail development at both the park 

and regional level. 

Some funds for trail development in national parks have 

been obtained from the U. S. Department of Transportation 

through the 1982 Highway Improvement Act (NPS, June 1990). 

Traditionally, these highway funds have been limited to road 

widening and the enhancement of non-recreational bicycle 

routes (river bridge approaches, community connectors to 

national parks, and cooperative projects with other government 

agencies where commuter use was documented) (NPS, June 1990). 

In 1991, Congress passed the Intermodal Surface 

Transportation Efficiency Act (ISTEA). This legislation 

directs that states and metropolitan areas plan for bicycling 

and walking as part of the nation's overall transportation 

system, and makes federal highway funds available for 

implementation of these plans. It is reported that money will 

be funneled through state departments of transportation at a 

level of $33.3 billion over the next six years (WABA, 1992). 

One stipulation is that, in order to receive this federal 

assistance, states will be required to match federal funds on 

a 20/80 basis. 

Certainly, the recent ISTEA legislation opens up the 

potential for developing pedestrian and bicycle facilities 

throughout the United states in general. I contacted a NPS 
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trails specialist, Hugh Duffy, at the Denver Service Center 

and asked for information on the impact of this legislation on 

the funding of NPS trail construction. He wrote back: "I 

don't have the latest version of ISTEA - But this copy (from 

congressional Record, 1991) indicates that through the Federal 

Lands Highway Program (part of the Act), pedestrian and bike 

facilities could be funded (in the NPS)." 

In reading this new legislation, it appears that funds 

are now available on a broader and more flexible basis than 

under the 1982 Highway Improvement Act; ISTEA includes 

"recreational" facilities, and is not limited to highway 

development, since funding is available for pedestrian and 

bicycle facilities that do not need to be adjacent to 

roadways. It appears that it will be up to individual parks 

to become more familiar with this new trail funding source. 

Although I am not aware of any national parks currently 

seeking trail funding under ISTEA legislation, it seems likely 

that some will take advantage of this source, just as some 

parks have done in the past with the 1982 Highway Improvement 

Act. 

Costs of trail maintenance between parks appears to vary 

substantially. Estimates of trail maintenance for paved 

trails in the National Capital Region range from the $2,600 

per mile reported at George Washington Memorial Parkway down 

to $650 per mile at Rock Creek National Park (NPS, 1987). 
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Trail repairs corne from park operating funds or regional 

cyclical maintenance funds (NPS, June 1990). 

2.7.6 Summary of Costs/Disadvantages 

Some land managers, as well as trail users, have actively 

tried to limit increasing access for bicycles. Bicycle use 

presents potential problems: liability, safety, resource 

impacts, user conflicts, and financial costs such as trail 

development, maintenance, and emergency rescue services. In 

instances such as road closings (where bicycle use replaces 

automobiles use), there is a loss of access for those 

traveling in motorized vehicles. In addition, many national 

parks have a historic focus. Since one of the goals of this 

type of park is to either preserve or recreate a historic 

landscape, bicycle use, as well as automobile use, within 

these settings may be inappropriate. 
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CHAPTER 3 

METHODOLOGY 

The main method of collecting data for this study was 

through the use of surveys. Four surveys were conducted. The 

first was a survey mailed to all the park units in the 

National Park Service. The second was administered to park 

trail users and includes responses from two primary user 

groups: bicyclists and hikers. The third survey targeted 

general park visitors, and the fourth was mailed to regional 

park administrators. These four surveys shared a common 

objective: to clarify the advantages and disadvantages of 

bicycle use in national parks. A further description of each 

survey follows. 

3.1 Parks Survey 

The survey mailed to all national park units had the 

principal purpose of determining what current bicycle programs 

and policies were being implemented in the national park 

system. The obj ecti ve was to understand the scope of 

individual parks' bicycle programs and policies and ascertain 
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what was working and what was not. In part, this survey also 

revealed data on park personnel's perceptions and attitudes 

about bicycling in national parks. Before this survey was 

finalized, it was pre-tested on representatives of bicycle 

organizations as well as NPS personnel involved with resource 

management, trails planning, and park administration. 

The questionnaire solicited information in three broad 

categories: 1) data collection on bicycle facilities/amenities 

(questions 1, 2, 3, 6, 9, 11, 12, 14, 15, 16 - APPENDIX A, 

PARKS SURVEY), 2) perceptions about bicycle use within the 

park (questions 4, 5, 7, 10, 13 - APPENDIX A, PARKS SURVEY), 

and 3) judgement about bicycle use within their park 

(questions 8, 17, 18 - APPENDIX A, PARKS SURVEY). The varied 

question format included: five-point ordinal scales, yes/no, 

yes/no/don't know, check-off lists, and open ended. 

Survey Administration 

Each national park unit was contacted, in cooperation 

with the University of Arizona cooperative Park Study Unit, 

through an electronic mail system. Of the 367 park units 

administered by the NPS (NPS, 1992), 102 units initially 

responded to the survey. The parks not responding to the 

initial electronic-mail questionnaire were sent a hard copy of 

the questionnaire through the regular U.S. postal system. 

The response rate substantially increased after mailing 

the hard copy of the questionnaire. In total, 240 



78 

questionnaires were returned--doubling the initial response 

rate. Because some returned questionnaires indicated that 

they represented more than one park unit, the number of parks 

represented in the survey totaled 250 (see APPENDIX E, PARKS 

REPRESENTED). In addition, six parks responded with written 

explanations stating why they did not complete the 

questionnaire (APPENDIX F, OTHER PARKS REPORTING); primarily, 

they were small historic parks with little bicycle use. 

Including these six parks, the total response rate for the 

parks survey was 256 of 367 parks reporting, or 69.8 percent. 

3.2 Trail User Survey 

The trail user survey was conducted at three locations: 

Rock Creek National Park, Yosemite National Park, and Golden 

Gate National Recreation Area. The questionnaire solicited 

information in five categories: 1) trail user background data 

(questions 1, 2, 3, 6, 7, 8, 18, 22 - APPENDIX B, TRAIL USER 

SURVEY), 2) motivations (questions 4, 5 - APPENDIX B, TRAIL 

USER SURVEY), 3) evaluation of trail (question 9, 11, 12, 16, 

17 - APPENDIX B, TRAIL USER SURVEY), 4) trail preferences 

(questions 10, 13, 14, 15 - APPENDIX B, TRAIL USER SURVEY) and 

5) attitudes about bicycle use in national parks (questions 

19, 20, 21 - APPENDIX B, TRAIL USER SURVEY). The questions 

varied in format, including: five-point ordinal scales, yes/no 

responses, check-off lists, and open ended. 
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The questionnaire was pre-tested on trail users at Rock 

Creek Park. Only slight changes in question wording resulted 

from this pretest. Upon subsequent review of the 

questionnaire by Yosemite's Chief Researcher Jan W. van 

Wagtendonk, Ph.D. (the second case-study park visited), it was 

suggested that one question be modified. Van Wagtendonk 

thought that question #19 (asking trail users for a simple yes 

or no response to the question of allowing bicycle use 

anywhere in national parks) should be changed to reflect his 

specific concern of allowing bicycles into wilderness areas. 

This question was changed to give specific choices as to where 

respondents believe bicycle use should occur: paved trails, 

off trails, roads, unpaved trails, wilderness areas, or only 

on designated bike trails. This question was also modified in 

the general visitor survey (question #8) and in the third 

case-study park: Yosemite. 

The trail user survey was implemented through a random 

sampling of trail users within the three case study parks. 

site locations were chosen primarily on the basis of providing 

a mix of user groups. Another factor which influenced the 

choice of survey locations was a concern for safety. Two of 

the three case study parks required a waiver signature, 

relieving them from responsibility for any trail injuries that 

might result from conducting the survey. Therefore, areas 

were sought with high visibility and plenty of room for the 
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trail user to be safe from collision with other trail users. 

In addition, comfort considerations (a location with seating 

and shade) were also a factor, since the questionnaire took 

approximately five minutes to complete. Finally, from a 

practical standpoint, areas with moderate volumes of trail 

activity proved the most desirable; some sites had low levels 

of trail activity, making data collection very time consuming. 

Descriptions of survey site locations are as follows: 

Rock Creek National Park: Lawn area just north of Pierce 

Mill. A nearby construction project at a bridge diverted all 

trail traffic up into an open area that included a parking lot 

and a grassy hillside. Restrooms and a water fountain were 

nearby, and many people used this location as a staging area 

for their trail activities. 

Park: Location Map. 

Refer to Figure 1, Rock Creek 

Yosemite National Park: Mirror Lake Trail. Two locations 

along this multi-use trail were chosen. During periods of 

high use, an area adjacent to the lake which formed a plateau 

on a relatively steep hill was used, which was a destination 

point for trail users. Also, several other trails (both paved 

and non-paved) led into this area. During periods of low use, 

the portion of the trail was used at the bottom of the hill, 

since most trail users pass through this location, even if not 

going uphill to the lake. Refer to Figure 2, Yosemite Valley: 

site Layout. 
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Golden Gate National Recreation Area: Tennessee Valley 

Trailhead. A location just outside the trailhead parking area 

was chosen. This area had high visibility and plenty of area 

for trail users to stop and complete a questionnaire without 

any safety problems. Also, since the main trail led down a 

steep grade to the ocean, trail users used this location as a 

resting area after completing their trail activities. Refer 

to Figure 3, Golden Gate National Recreation Area: Location 

Map. 
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Trail users were asked to complete the questionnaire as 

they passed through the survey areas within the three case 

study parks. Tallies of trail users were kept as the 

questionnaires were being handed out, and trail users 

categorized according to the trail activity they were engaged: 

walking, biking, jogging, horseback riding, and rollerblading. 

Since it was observed that trail user activity varied during 

certain times of the day (e.g. jogging in the early hours) and 

days of the week (e.g. rollerblading on weekends), the survey 

was conducted during a variety of times between 7:00 A.M. and 

7:00 P.M. on both weekdays and weekends. Percentages of trail 

user questionnaires completed for the three case study parks 

are reported in Table 1. 
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Table 1 

Percent of Trail User Questionnaires Completed 

Total # # Surveyed %~ 
Observed 

Rock Creek N.P. 

Walkers 96 23 .240 

Joggers 129 24 .186 

Bicyclists 502 109 .217 

Rollerbladers -22 .-li. .359 

Totals 766 170 .222 

Yosemite N.P. 

Walkers 424 102 .241 

Joggers 2 0 .000 

Bicyclists 182 46 .253 

Rollerbladers --2 -1. .200 

Totals 613 149 .243 

Golden Gate N.R.A. 

Walkers 431 74 .172 

Joggers 32 10 .313 

Bicyclists 140 63 .450 

Rollerbladers 0 0 

Horseback __ 2 __ 2 1.000 

Totals 605 149 .236 

-------------------------------------------------------------
Combined Totals 1984 468 .236 
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3.3 General Visitor Survey 

Like the trail user survey, the general visitor survey 

was conducted in the three case study parks: Rock Creek Park, 

Yosemite National Park, and Golden Gate National Recreation 

Area. This survey's central purposes were to determine what 

the general visitor thought about bicycle use in national 

parks and, if they were not planning to bicycle during their 

park visit, to determine why not. 

This survey solicited information in four categories: 1) 

general visitor background data (questions 1, 2, 3, 4, 11 -

APPENDIX C, GENERAL VISITOR SURVEY), 2) reasons for not riding 

a bicycle (question 5 - APPENDIX C, GENERAL VISITOR SURVEY), 

3) interest in using bicycle facilities (questions 6 and 7 -

Appendix C, GENERAL VISITOR SURVEY), and 4) attitude towards 

bicycle use in national parks (questions 8-10 - APPENDIX C, 

GENERAL VISITOR SURVEY). The questions varied in format, 

including: five-point ordinal scales, yes/no, check-off lists, 

and open ended. 

This survey was implemented through a random sampling of 

park visitors at each of the case study parks. site locations 

were chosen primarily on the basis of providing a mix of park 

visitors who were not engaged in a trail activity. Park 

visitor centers proved to be suitable for locating the target 

popUlation. However, at Rock Creek Park, where no visitor 
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center exists, a nature center, a historic mill site, and a 

boathouse served as site locations to target the general park 

visitor. Two other factors influencing the choice of survey 

locations were comfort considerations, and the preference for 

sites with moderate volumes of visitor activity. Listings of 

survey site locations are as follows: 

Rock Creek Park: Pierce Mill, Rock Creek Park Nature 

Center, and trailhead parking lot at Thompson's Boathouse. 

Despite the desire to find a survey site with a moderate level 

of off-trail use, none were found. All three sites had low 

volumes of visitation. 

Yosemite National Park: Yosemite Valley Visitor Center. 

This area received high volumes of visitors and also contained 

benches, shade, water fountains, and a courtyard area. 

Golden Gate National Recreation Area: Cliff House Visitor 

Center. No suitable site for contacting general visitors 

could be found near the trail user survey site located on the 

north side of the Golden Gate Bridge. The visitor center 

attracts high volumes of visitors to GGNRA. Some caution is 

warranted in interpreting results from this location, however. 

Unlike the other parks with the appearance of homogeneity 

between populations of general visitors and trail users, the 

general visitors at this location seemed to be a distinctly 

different population from the trail user. The visitor-center 

site attracted a majority of out-of-town visitors, many 
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arriving on tour buses. The trail site attracted a majority 

of local users (see CHAPTER 4 - RESULTS). 

Park visitors were asked to complete the questionnaire as 

they passed through the survey areas within the three case 

study parks. Tallies of all visitors were kept as the 

questionnaires were handed out. Percentages of visi tors 

completing the questionnaire within the three case-study parks 

are reported in Table 2. 
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Table 2 

Percent of General Visitor Questionnaires Completed 

Total # of Park 
Visitors Observed 

Rock Creek N.P. 

338 

Yosemite N.P. 

822 

Golden Gate N.R.A. 

789 

COMBINED TOTALS 1949 

# Surveyed % Surveyed 

79 .234 

150 .182 

149 .189 

378 .194 
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3.4 Regional NPS Survey 

The survey of the NPS Regional Offices was conducted by 

sending a questionnaire to each of the ten Regional Directors. 

The primary purpose was to gain a better understanding of the 

similarities and differences in regional issues, problems, and 

policies related to bicycle use. This sample size was 

expected to yield limi ted data for statistical analysis; 

however, the questionnaire provided a systematized method for 

collecting regional policy information from each of the NPS 

regions which was useful for comparisons. 

Information within three categories was solicited: 1) 

Background data (questions 2, 3, 7 - APPENDIX D, REGIONAL 

SURVEY) 2) reported bicycle-use problems (questions 4 and 6 -

APPENDIX D, REGIONAL SURVEY) and 3) policy information 

(questions 1, 5, 8-11 - APPENDIX D, REGIONAL SURVEY). The 

questions varied in format, including: five-point ordinal 

scales, yes/no, yes/no/uncertain, check-off lists, and open 

ended. 

3.5 Survey Data Analysis 

Simple descriptive statistics (such as averages, 

frequencies, and means) provided the primary analysis of 

survey results. In addition, comparative statistical 

procedures and tests were used to assess relationships between 
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Consequently, the results from the survey are 

presented in two basic sections: descriptive statistics and 

comparative statistical analysis. 

The procedure used in assembling data for the descriptive 

statistical section involved entering data into a spreadsheet 

format using Quattro Pro-Version 5 and tabulating these data 

using the statistical Package for the Social Sciences (SPSS -

Version 4.1 for VAX). 

The comparative analysis involved creating an overall 

structure for comparing responses between groups of 

respondents (e.g., bicyclists vs. hikers). This structure 

allowed meaning to be inferred between groups of respondents 

within individual surveys, and also between surveys which 

asked the same question. The principal groups surveyed were: 

bicyclists, hikers, general park visitors, park personnel, and 

regional administrators. Park personnel and regional 

administrators were further divided into groups representing 

their professions: park superintendents, administrative 

assistants, resource managers, design/engineering, 

interpretation, and law enforcement. 

Correlations between variables were identified to provide 

a first step in establishing potentially significant 

relationships between the variables and to distinguish 

variables to be considered for further exploration. Once 

these relationships were identified, two statistical tests 
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were conducted: Analysis of Variance (ANOVA) and Measures of 

Association. Both tests were used to determine the strength 

of the association between the variables being tested. 

Determination of which test to employ was based on 

whether the variables had a dependent/independent relationship 

and whether the reported data were collected along an ordinal 

scale (Dometrius, 1992). ANOVA tests were used when two 

criteria were filled: the variables needed to have a 

recognizable dependent and independent relationship, and the 

data reported for the dependent variables had to be in an 

ordinal scale format. In circumstances where these conditions 

were not met, Measures of Association tests were used. 

In the case of the ANOVA, if a significant association 

(generally recognized as below .05 - Dometrius, 1992) between 

the variable was found, a second was used--the Tukey test. 

This test revealed specific associations between each 

representative of the independent variable. 

Data were tabulated within a spreadsheet format (Quattro 

Pro-Version 5) and then computer analyzed using SPSS. 

3.6 Other Methodologies 

Although surveys were the principal means of collecting 

data, interviews and archival record searches were also 

conducted. These techniques were of particular help in 

providing an historic perspective as well as an understanding 
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of current trail issues within the three case study parks. 

The beginning of the archival record search started at 

the NPS Denver Service center research library, where a 

computerized search was conducted of written and graphic 

documents relating to bicycle use in national parks. This 

search was helpful for reviewing the general issue of bicycle 

use in national parks and for identifying potential parks to 

be considered as case study sites. 

Once case study parks were chosen, their records were 

reviewed. Both Yosemite NP and Golden Gate NRA were helpful 

in locating archival records which proved to be very 

extensive. I was unable to obtain access to records at Rock 

Creek Park. Fortunately, ample records (including copies of 

park documents) relating to bicycle use at Rock Creek were 

located after contacting a local bicycle-advocacy group 

(Washington Area Bicycle Association). In addition, the 

Library of Congress and the Federal Highway Administration 

proved to be good sources for gathering background data on 

trail issues at Rock Creek. 

Interviews wi th park personnel were conducted while 

visiting each case study park. These interviews were 

scheduled after reviewing park records, since the preliminary 

archival research allowed me to formulate questions to ask and 

helped identify key trail issues. Depending on the issues 

identified in the archival search, interviews were scheduled 
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with appropriate personnel at each study site. For instance, 

at Yosemite, many of the trail issues relating to bicycle use 

appeared to concern either design or safety. Therefore, 

interviews were conducted with park personnel representing 

these concerns: a landscape archi tect/planner and a park 

ranger. At Rock Creek Park, the primary issue seemed more 

administrative, leading to an interview with the park 

superintendent. Golden Gate's principal concerns were 

resource protection; therefore, I met with representatives of 

the resource-protection division. 
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RESULTS 
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This chapter is presented in two main sections: case 

study results and general results. within the case study 

section, each park is presented individually. Those data are 

based primarily on the trail user and general visitor surveys. 

In the general results section, data from the parks are 

combined with data from the parks regional office surveys so 

as to give an overall view of bicycle use in national parks. 

4.1 Case study Parks 

This section is focused on reporting individual case

study park information; each case arranged in four sections: 

1) park history and background, 2) visitor use, 3) trail 

issues and user satisfaction and, 4) trail safety. These 

results are based primarily on information gathered from the 

visitor and trail user surveys. However, information from 

interviews and archival records has also been included, since 

it provides a framework for understanding the survey results 

in relationship to the individual parks. Survey results in 
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this section are descriptive in nature. Comparative 

statistical analysis of results are presented in the second 

section of this chapter, when case-study-park results are 

compiled. 

4.1.1 Rock Creek Park 

4.1.1.1 Park History and Background 

Rock Creek Park is a linear park which follows the 

twisting waterway of Rock Creek and comprises approximately 

2,000 acres of wooded forest within the heart of washington, 

D.C. Although efforts to establish this area began in 1866 

(Macintosh, 1985), it was not until 1890 that Rock Creek Park 

officially achieved park status and was placed under NPS 

jurisdiction. Even before it was officially a park, late-

19th-century bicyclists enjoyed riding on its unpaved carriage 

roads (Krakow, 1990). 

Rock Creek Park was the first park in the National 

Capital Region to build a multi-use, paved trail. In 1969, in 

response to citizen requests, the first section of its multi

use trail was developed in the northern part of the park, near 

Bingham Drive and Oregon Avenue. 

In 1971, a plan was implemented to close one lane of 

automobile traffic along Rock Creek Parkway to accommodate 
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The timing of this 

closure coincided with a major water-main break which caused 

traffic back-ups. Public pressure mounted to get bicycles off 

the road so the cars could regain use of another traffic lane. 

Shortly thereafter, $50,000 was issued from NPS emergency 

funds to quickly build a paved, multi-use trail from an 

existing bridle trail between Thompson's Boathouse and 

Cathedral Avenue (NPS, June 1990). Both lanes of the roadway 

were again opened to automobile traffic. 

Currently, a signed bicycle route runs throughout the 

park, basically along the mUlti-use trail that parallels the 

main roadway, Beach Drive. In one section between Military 

Road and Broad Branch Road, the trail ends and the bike route 

follows the roadway with vehicular traffic. There are no 

marked bike lanes; just bike-route signage. This section of 

Beach Drive is closed to cars 7:00 a.m. Saturday until 7:00 

p.m. Sunday, and on holidays. Bicycles are not permitted on 

unpaved foot or horse trails. There are approximately 8.5 

miles of paved, multi-use trail open to bicyclists. 

4.1.1.2 Visitor Use 

According to findings of a recreational study conducted 

by the District of Columbia Department of Recreation in 1986, 

residents of the Washington D.C. metropolitan area exceed 

national averages in their participation of higher-paced 
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recreational activities when compared nationally (NPS, June 

1990, p.33). 

Activity D.C. Area Nationwide 
Bicycling 60% 35% 
Running and jogging 45% 30% 
Hiking 25% 15% 
Walking for pleasure 20% 55% 

Beyond recreational trail use, a 1980 census also 

estimated that in the Washington, D.C. area, 5,300 bicyclists 

regularly commuted to work (NPS, June 1990). 

Specific to Rock Creek Park, a multi-use trail study was 

conducted (Bosworth, 1987). 

follows: 

Findings of this study are as 

- Use patterns vary significantly between weekends 
and weekdays. 

During weekdays, the heaviest use is during 
mornings and evenings, with a significant number 
of lunchtime users. On weekends use begins to 
build in late mornings, and peaks by mid
afternoon. 

- The primary trail users at Rock Creek are 
bicyclists. Slightly more than 50% of trail 
users are bicyclists during weekdays and 70% on 
weekends. 

- Levels of use vary according to location along 
the trail and day of the week. The most heavily 
used segment of the trail during weekdays is the 
area adjacent to the Kennedy Center; during 
weekends, near Pierce Mill (Bosworth, 1987). 

Data from my own study that related to use are as 

follows: 
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* A total of 179 trail user and 79 general visitor 

questionnaires were completed at Rock Creek Park. Some 

questions in the surveys were asked in both the trail 

user (TU) and the general park visitor (GPV) surveys. 

However, the TU survey was more comprehensive, questions 

asked of trail users were sometimes not asked of the 

general visitor. 

* Trail users (TUs) visited the park more frequently than 

did the general park visitors (GPVs). Results were 

tabulated from responses from question #1 in both 

surveys. 

- First time visitor 
- Daily visitor 
- weekly visitor 
- Monthly visitor 
- Yearly visitor 

% TUs 
14.0 
13.1 
42.6 
19.3 
4.7 

% GPVs 
29.1 
17.7 
30.4 
12.7 
10.1 

* Trail users lived closer to the park than did the general 

park visitors. Results were tabulated from responses 

from question #2 in both surveys. 

Miles to Park % TUs % GPVs - 1-5 miles 69.8 48.6 
- 6-10 miles 14.8 8.1 
- 11-25 miles 12.4 14.9 
- 26-200 miles 3.0 5.4 
- 201-3000 miles 0 23.0 
- 3001-25000 miles 0 0 
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* Trail users were more likely to arrive at the park 

without using motorized vehicles, and used bicycles most 

frequently. However, a significant portion of general 

visitors checked off that they arrived at the park by 

"walking, jogging, or running." Results were tabulated 

from responses from question #3 in both surveys. 

Mode of Transport 
- Motorized Vehicle 
- Bicycle 
- Walk, Run, jog 
- Airplane 
- Public Transport 
- Other 

% TUs 
32.2 
51.5 
13.5 

o 
2.3 
0.6 

% GPVs 
57.0 

o 
36.7 

o 
6.3 

o 

* When trail users were asked if visiting the trail was one 

of the reasons for their visit to the park (TU survey, 

question #4), the majority of users (88.3%) answered yes 

(11.7% answering no). 

* Trail users reported motivations for visiting the park 

(question #5, TU survey). These were: 

Reason For Park Visit # of Responses % ResI:onse - Exercise 155 30.5 
- Escape city 96 18.9 
- View plants & wildlife 70 13.8 
- Physical challenge 46 9.1 
- Be away from people 39 7.7 
- See pts. of interest 36 7.1 
- Family/Social activity 25 4.9 
- Other 22 4.3 
- Be around people 19 3.7 
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* When asked what kind of group they came with (question 

#6), trail users responded: 

Kind of Group 
- Traveling alone 
- Friends 
- Family 
- Family and Friends 
- Other 
- Hiking Club 
- Biking Club 

# of Responses 
81 
57 
21 

6 
2 
1 
1 

% Response 
47.9 
33.7 
12.4 
3.6 
1.2 

.6 

.6 

* If trail users were traveling within a group, they were 

asked how many people were in their group (question #7, 

TU survey). The majority (56%) were in "groups" of two 

people. 14.3% were in groups of six or more. 

* Results from counts of trail users (conducted during 

survey implementation) and the proportion of users 

represented in the TU survey both ref lected a high 

percentage of bicyclists. These results coincide with 

results from Bosworth's earlier study, which also found 

bicycling to be the trail's dominant activity. Along the 

multi-use trail, counts of visitor use during the survey 

period were: 

Trail User Activity 
- Bicyclists 
- Walking/Hiking 
- Jogging/Running 
- Horseback Riding 
- Other (Rollerblading) 

Observations 
502 

96 
129 

39 

Percentage 
66 
13 
17 

o 
5 
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* Respondents' main trail activity (Question #8, TU Survey) 

and the percentage of each activity group represented in 

the survey were: 

Trail User Activity 
- Bicyclist 
- Walking/hiking 
- Jogging/running 
- other (Rollerbladers) 
- Horseback riding 

* The majority of the 

Number Represented 
109 

23 
24 
14 

o 
questionnaires were 

by trail users on weekends (83%). 

Percentage 
64.1 
13.5 
14.1 
8.2 
0.0 

completed 

4.1.1.3 Trail Issues and User Satisfaction at Rock Creek 

There have long been debates about some of Rock Creek's 

trail issues, such-as the aforementioned closing of the main 

park roadway to restrict automobile traffic. other issues, 

however, such as the design of the trail and its poor 

maintenance condition, have grown throughout the 25-year 

history of the park's paved-trail system. Brief highlights of 

some of these issues follow: 

Park vs. Parkway 

Should the park function as an automobile commuter route, 

or be more exclusively centered on providing park-like 

opportunities and activities? Although the park has 

historically tried to balance these interests, the issue is 



still a subject of controversy. A number 

organizations have actively lobbied the NPS 

automobile use within the park. Some of 

104 

of citizens 

to restrict 

the primary 

organizations include: People's Alliance for Rock Creek Park, 

Washington Area Bicyclist Association (WABA), and Auto Free 

D.C. 

In 1978, the NPS issued a report that stated management 

obj ecti ves for Rock Creek Park. Included was the goal of 

improving the quality of the visitor's experience by reducing 

excessive automobile traffic on roads within the park and 

encouraging a shift of such traffic to mass transit, bicycle, 

and other "more appropriate forms of transportation" 

(Metropolitan Washington Council of Governments, 1982). 

Ted Prahinski is noted as one of the primary forces 

behind early efforts to close Beach Drive to automobiles. As 

reported in the Washington Post on September 21, 1993, 

Prahinski served as director of the WABA in the 1970s and 

negotiated the first Beach Drive Sunday closings in the late 

1970s. Prahinski was struck by a car while riding his bicycle 

on Beach Drive in the late 1970s, resulting in confinement to 

a wheelchair until his death in 1987. According to his 

daughter Mary, who later joined efforts to close Beach Drive, 

her father "got religion" in the late 1960s while biking 

through Rock Creek Park with Mary and three of her siblings. 

A car ran them off the road. This incident prompted Prahinski 
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to work tirelessly on efforts to close Beach Drive to 

automobiles throughout the rest of his life (Washington Post, 

September 21, 1993). 

James Redmond, a former superintendent of Rock Creek Park 

in the late 1970s (when Sunday road closing was approved) has 

also been noted as an enthusiastic supporter of the road 

closings. In addition, Peter Harnik and Michael Replogle have 

been credited with getting the original Sunday road closures 

to be extended to include Saturdays (Washington Post, 

September 21, 1993). Most closure' advocates viewed the 

weekend road closures as only one step toward the ultimate 

goal of a permanent road closure. 

In 1982, a study funded by the Metropolitan Washington 

council of Governments (Metropolitan Washington Council of 

Governments, 1982) centered on analyzing traffic patterns to 

determine if further road closures along Beach Drive would be 

possible. This study led to the development of ten 

alternative traffic plans related to potential closures along 

Beach Drive. Although the recommended alternative advocated 

the permanent closure of some sections of Beach Drive to 

automobiles (the projected effect on displacing traffic was 

thought to be within a reasonable limit), no action by the NPS 

was taken to implement these recommendations (Metropolitan 

Washington Council of Governments, 1982). 

As reported in the Washington Post, Thomas Downs, D.C. 
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director of public works and transportation, "opposed the 

National Park Service's plan to permanently close a central 

section of Rock Creek Park to through traffic beginning in 

1985" (Washington Post, February 24, 1983). This opposition 

from within the local D.C. government was apparently enough to 

halt further progress towards closing Beach Drive to 

automobiles. Two potential reasons that this issue appears to 

have faded away during the late 1980s to early 1990s may 

relate to the fact that one of the chief advocates, Ted 

Prahinski, died in 1987, and park superintendents who 

administered the park after James Redmond left have not taken 

an active interest in pursuing further road closures. 

The issue of permanent road closures along Beach Drive is 

now being discussed between WABA and current park 

superintendent, William Shields, who was appointed in 1991. 

WABA reported that the new superintendent is open to 

considering the idea of further road closures. They also 

noted that Shields recommends another study of the impact of 

such a closure: liThe impression I got is that he 

[Superintendent Shields] was not opposed to the idea, but that 

he would have to be convinced and would have to have a 

sUbstantial study to back up such action" (Thuronyi letter, 

1992) . 

In addition, a group formed in 1991 called Auto-Free D.C. 

has targeted Rock Creek Park in their advocacy for road 



107 

closings in the Washington, D. C., area (Washington Post, 

September 21, 1993). Chris Mancusi, a representative of the 

group, points out that Beach Drive was designed and built to 

handle 8,000 cars a day maximum, but it now averages more than 

24,000 (according to an FHWA engineering study, 1988). In 

addition, he believes that the use of the park as a commuter 

route goes against the basic national park concept and 

potentially violates a 1969 Department of Transportation Act 

that restricts park road development for such use. He thinks 

Rock Creek Park would better serve the public if it restricted 

automobiles. Auto-Free D.C. has initiated monthly bicycle 

events in the park during rush hour to slow down traffic and 

demonstrate the public interest in closing the road to 

automobiles. According to Mancusi, the turnout for these 

events during the winter months of 1993-94 has been averaging 

about 35 bicyclists. He is optimistic that, as the word gets 

out in the press and the weather improves in the spring, these 

events will attract greater public support (telephone 

interviews with Chris Mancusi, October 1993 and January 1994) . 

Poor Trail Design and Maintenance 

The design of the paved, mUlti-use trail in Rock Creek 

Park has been the object of criticism from both trail advocacy 

groups and NPS representatives. The layout and construction 

of a major portion of the trail was done hurriedly in 1971 in 

the emergency response to get bicyclists off the roadway. 
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Also, this trail may well have been able to accommodate the 

original number of users at the time of construction (starting 

in 1969), yet with growing numbers of trail users, the layout 

(dangerously near the roadway) and width of the trail (less 

than four feet in some locations) do not meet what is accepted 

by today' s trail construction standards. As reported in Paved 

Recreation Trails of the National Capital Region: 

..• Commuter traffic is the park's major problem. 
More than 24,000 cars have been counted along Beach 
Drive each day, in an area where 8,000 is the 
recommended maximum. Further, the trails are 
narrow in congested areas, and there are no good 
trail connections to the sides and north end of the 
valley. The narrow clearance between the road and 
the creek makes the trail difficult to widen. On 
weekends, parts of the route are closed to 
automobiles. During the week, though, cyclists 
must share the narrow, twisting roadway with cars -
even though the valley is designated as a regional 
cycling route (NPS, June 1990, p. 13). 

- See APPENDIX G, TRAIL PROBLEMS, ROCK CREEK PARK. 

In recent years, trail maintenance has also been a point 

of contention between the NPS and trail advocacy groups such 

as WABA. As reported in WABA's monthly newsletter Ride On!: 

The Rock Creek bikepath, which was hastily 
constructed in the early 1970s has numerous design 
and surface deficiencies, including, inadequate 
width, ripples, potholes, encroaching vegetation, 
stretches of cinderblock surfacing, right-angle 
turns, excessively steep sections and inadequate 
sight distances (WABA, October 1991). 

Despite repeated requests for trail maintenance along the 

Rock Creek Trail by WABA, it appeared that the park could not 
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afford the much-needed trail repairs. WABA discovered the 

fact that highway funds (which were being used to repave the 

adjacent roadway, Beach Drive) could not be used to repair the 

associated trail. The restriction that precluded highway 

funds being used on trail maintenance was based on a 1986 

Federal Lands Highway Program. The intent of this restriction 

was founded on limited NPS highway funds being needed for a 

backlog of road and bridge repairs at that time (NPS letter, 

May 1992). 

Once these facts were uncovered, Peter Harnik, WABA 

member and Rails-to-Trails Conservancy Vice President, formed 

an association of groups (including the National Parks and 

Conservation Association) to lobby NPS officials to overturn 

this restriction. In part, NPS officials reversed their 

former position in light of congressional passage of the 

Intermodal Surface Transportation Efficiency Act (ISTEA) and 

the" increased national interest in bicycling and the benefits 

it can provide" (NPS letter, May 1992). 

Under the direction of WABA, and in response to its 

concern to improve maintenance of the Rock Creek multi-use 

trail, general NPS highway funds have now been freed up to be 

spent on paved trails throughout the national park system 

(Harnik letter, June 1992). A five-year plan to upgrade the 

Rock Creek multi-use trail has been approved by the NPS, and 

implementation has begun (Harnick letter, 1992). 
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Resul ts from the Trail User survey conducted at Rock 

Creek that relate to trail issues and user satisfaction are as 

follows: 

* Trail users were asked to rate their overall satisfaction 

with the trail (question #9, TU survey). Results were: 

Satisfaction 
- Very satisfied 

More than satisfied 
Satisfied 
Less than satisfied 
Very unsatisfied 

% Reported 
28.1 
28.7 
21.6 
16.8 

4.8 

* An open-ended question (question #10, TU survey) asked 

trail users what they liked best about the park trail. 

These were classified into six categories, with the 

following averages: 

Liked Best # of Responses ~ 0 Reported - Scenic/open space 62 26.2 
- Lack of cars 59 24.9 
- Phys. feature of pk. 43 18.1 
- POSe trail attribute 41 17.3 
- Access/Close to home 18 7.6 
- Safe/pleasant place 14 5.9 

* An open-ended question (question #11, TU survey) asked 

trail users what they liked least about the park trail. 

These were classified into six categories, with the 

following averages: 



Liked Least 
- Neg. trail attributes 

Neg. impact of others 
Crowding 
Unsafe/unpleasant 
Neg. phys. feature 
Lack of facilities 

# of Responses 
7S 
31 
27 
14 

5 
2 
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% Reported 
48.7 
20.1 
17.5 
9.1 
3.2 
1.3 

* Trail users were asked to rank (on a five-point ordinal 

scale) whether listed items were a problem or not 

(question #12, TU survey). The following items that 

represent potential trail problems are followed by the 

percentages of responses answered in each category of 

response: 

Issue/Potential Problem Not a 
Problem 
.1 £ 

- Crowding 20% 
- Safety 34% 
- Trail surface 20% 
- width of trail 18% 
- Pets off leash 39% 
- Litter/broken glass 27% 
- Dangerous intersection 20% 
- Lack of maintenance 31% 
- Lack of restrooms 31% 
- Lack of drinking water 22% 
- Lack of shading 69% 
- Lack of benches 55% 
- Signage 40% 
- Lack of trail info. 41% 
- Lack of refreshments 40% 
- Accessibility 60% 
- Lack of parking 51% 
- Ped./bicycle conflicts 20% 
- Auto./bike conflicts 25% 
- Horse/bike conflicts 67% 
- Bike/bike conflicts 32% 

15% 32% 
22% 25% 
24% 19% 
15% 23% 
31% 17% 
34% 23% 
27% 22% 
31% 24% 
31% 24% 
24% 28% 
22% 6% 
26% 13% 
27% 20% 
23% 18% 
25% 19% 
26% 10% 
26% 11% 
26% 19% 
23% 23% 
24% 5% 
23% 18% 

.1 
24% 
13% 
25% 
31% 

9% 
11% 
19% 
12% 
11% 
22% 

3% 
4% 
9% 

15% 
11% 

5% 
12% 
21% 
22% 

3% 
20% 

Major 
Problem 
~ 

8% 
6% 

12% 
14% 

4% 
4% 

12% 
3% 
5% 
5% 
0% 
1% 
4% 
3% 
6% 
0% 
2% 

14% 
8% 
4% 
7% 
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* Trail users were asked to check off their preferred 

length of trail (question #13, TU survey); responses 

were: 

Preferred Trail Length 
- 1 mile or less 
- 2-5 miles 
- 6-10 miles 
- 10-25 miles 
- 25 miles plus 

Percent Reported 
o 

12.9 
20.2 
34.4 
32.5 

* Trail layout/terrain preferences (question #14, TU 

survey) reported were: 

Trail Layout/Terrain 
- Varied terr. & layout 

Percent Reported 
35.6 

- Loop layout 
- Hilly terrain 
- curved layout 
- Flat terrain 
- straight layout 
- One-way layout 
- Other 

19.7 
12.0 
11. 3 
8.0 
8.0 
6.0 
1.5 

* Trail surface preferences (question #15, TU survey) were: 

Preferred Trail Surface 
- Pavement 

Percent Reported 
69.1 

- Dirt 19.9 
- Gravel 4.2 
- Woodchip 4.2 
- Other 2.6 

* - Trail users were asked to rate (on a five-point ordinal 

scale) the park trail system in providing access to park 

features (question #17, TU 
Access Rating 
- Very successful (1) 
- More than successful (2) 
- Successful (3) 
- Less than successful (4) 
- Unsuccessful (5) 

survey). Responses were: 
Percent Reported 

21.3 
31.9 
33.1 
12.5 
1.3 
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* - Trail users were asked if they ever ride their bicycles 

off marked bicycle trails (question #18, TU survey). 

Responses were: 

Ride Off Marked Trails 
- No 
- Yes 

Percent Reported 
84.6 
15.4 

* - Both trail users (question #19, TU survey) and general 

visitors (question #8, GPV survey) were asked if they 

believed bicyclists should be allowed to travel anywhere 

throughout the park (on - or off-trail). Responses were: 

Should Bikes Travel Anywhere 
- Yes 
- No 

% TUs 
40.3 
59.7 

38.2 
61.8 

% GPVs 

* - Both trail users (question #20, TU survey) and general 

park visitors (question #9, GPV survey) were asked to 

indicate their level of support or opposition for 

increasing bicycle access within national parks: 

Support or opposition 

- strongly support 
- Moderately support 
- Neutral 
- Opposed 
- Strongly opposed 

% TUs 

63.2 
16.0 
13.5 
2.5 
4.9 

54.5 
26.0 
15.6 
1.3 
2.6 

% GPVs 

* - As a follow-up to the above question, both trail users 

and general park visitors were asked to explain either 

their support or opposition. Responses were coded into 

five categories: 



Reason for Support or opposition 
- Transportation/Environment 
- Recreation/Exercise 
- Generally Good 
- Need for Controlled Access 
- Generally Bad 

% TUs 
37.7 
20.5 
18.9 
20.5 
2.5 

% GPVs 
23.7 
31.6 
26.3 
17.1 
1.3 
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* Both trail users (question #22, TU survey) and general 

park visitors (question #11, GPV survey) were asked to 

check off the box representing their age group: 

Age Group 
- 14 and under 
- 15-24 - 25-34 
- 35-44 
- 45-54 
- 55-64 
- 65-74 
- 75 and over 

4.1.1.4 Trail Safety 

% TUs 
1.2 

11. 5 
40.6 
32.7 
8.5 
4.8 

.6 
o 

% GPVs 
o 

13.0 
16.9 
35.1 
14.3 
13.0 
7.8 

o 

Current records of bicycle-related accidents at Rock 

Creek NP were difficult to obtain; numerous phone calls and 

letters were required (APPENDIX H, CORRESPONDENCE WITH ROCK 

CREEK PARK). At one point, a Rock Creek Park Police 

sUbstation official suggested that the only possible way to 

obtain such information would be through a written request 

under the Freedom of Information Act. I declined to pursue 

such action, feeling I needed to maintain a positive 

relationship with the park. 

After writing park Superintendent William Shields, 

explaining my difficulty in obtaining safety records, Mr. 
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Shields replied that his office didn't have the requested 

safety information, and he suggested I contact Troy Pettiford 

at NPS Police Records Division (APPENDIX H, CORRESPONDENCE 

WITH ROCK CREEK PARK). Mr. Pettiford stated that requests for 

information need to be formalized through written letters of 

requests. About a month after writing Mr. Pettiford (APPENDIX 

H, CORRESPONDENCE WITH ROCK CREEK PARK), I received a phone 

call from him, during which he informed me that the 

information I requested (specific to bicycle-related 

accidents) was impossible to produce. 

He attributed the difficulty to the computer method used 

in tracking park accidents. He stated that they intended to 

change their current format of record-keeping; future trail

accident data would be available. At my insistence that he 

send me some physical documentation on the subject (a letter 

stating they couldn't fulfill my request would have sufficed) , 

I was sent a computer printout of general park accidents with 

no cover letter attached. During our telephone conversation 

he had warned me I wouldn't be able to make any sense out of 

these records; he was correct. 

A 1990 NPS document, Paved Recreation Trails of the 

National Capital Region, cited that: "On Rock Creek Park 

trails, serious accidents reported to the U.S. Park Police 

have been ranging from 8 to 13 a year" (NPS, June 1990, p. 36) . 

This statistic may be conservative; I am aware of at least one 
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trail accident occurring during the trail-survey week. Also, 

in talking with trail users, many suggested that accidents 

along the trail were common. 

Unlike the state laws of nearby Maryland and virginia 

(and many other states), no-fee recreation facilities are not 

immune from tort liability in the District of Columbia. The 

result has been successful claims related to trail accidents 

filed in District of Columbia courts, although the amounts 

awarded for damages have been relatively small ($25,000) in 

recent years (NPS, June 1990). Some valuable guidelines were 

reported in Paved Recreation Trails of the National Capital 

Region - 1990: 

As trail use continues to grow, the major problem 
is likely to be conflict between high-speed 
cyclists and slower-moving pedestrians. Speed 
limits, gentle ripple boards, center and edge 
striping, periodic informational signs, regular 
hazard inspections, and a uniform width of nine to 
ten feet to accommodate maintenance vehicles could 
all help reduce future tort problems (NPS, June 
1990, p. 37). 

* In surveying trail users at Rock Creek Park (question 

#16, TU survey) safety was rated on a five-point ordinal 

scale; results were: 

Trail Safety Rating ~ 
0 Response 

- Very Safe (1) 8.6 
- More than Safe (2) 31.5 
- Safe (3) 38.3 
- Less than Safe (4) 19.1 
- Very Unsafe (5) 2.5 
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4.1.2 Yosemite National Park 

4.1.2.1 Park History and Background 

Located in the Sierra Nevada Mountains in central 

california, Yosemite Valley was first set aside as a state 

park in 1864. It did not remain a state park, primarily 

because its management by the state of California eventually 

proved burdensome (Newton, 1971). In 1890, Congress created 

Yosemite National Park on approximately two million acres of 

high Sierra upland, surrounding Yosemite Valley. In 1906, the 

state of California ceded its state park holdings to the 

National Park Service in a land swap. 

unified Yosemite National Park. 

4.1.2.2 Visitor Use 

The result was a 

Yosemite is one of the most widely known national parks, 

not only because of its spectacular scenery, which includes 

waterfalls, glaciated granite peaks, glaciers, sequoia groves, 

and meadowlands, but also because of its relatively easy 

access to large population centers (San Francisco and Los 

Angeles). The majority of park visitor activity occurs in 

Yosemite Valley, which is approximately one mile wide and 

seven miles long. It is a box-canyon area with spectacular 
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views, but also plagued with air pollution and frequent 

traffic congestion as it accommodates over a million vehicles 

a year. Yosemite Valley contains more than a thousand 

buildings, including stores, homes, garages, apartments, 

lodging facilities, and restaurants (NPS, 1985). 

Historically, cars were not allowed in Yosemite Valley. 

Some people, such as British Ambassador James Bryce, warned in 

1912 against their use (Wilkinson, 1992, p.26). Under growing 

public pressure, as more and more people began to own 

automobiles, the NPS reversed its restrictive policy and the 

first cars were admitted into the Valley in 1913. 

The long history of bicycle use in the park is reflected 

in archival documents and photos. However, it was not until 

1974 that construction of a paved trail system specifically 

designed for bicycle use was started (NPS memo, 1974). 

Additional construction since this time has expanded the 

bicycle trail system to now include over eight miles of paved 

multi-use trails. Bicycles are also allowed on the roadway 

system in the Valley. The two concessionaires renting out 

bicycles in the Valley are: Curry Company at Curry Village, 

and Yosemite Lodge near Yosemite Falls. 

Results from the trail user and general visitor surveys 

that relate to visitor use are as follows: 
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* A total of 150 trail user and 150 general visitor 

questionnaires were completed at Yosemite National Park. 

Some survey questions were asked in both the trail user 

(TU) and the general park visitor (GPV) surveys. 

However, the TU survey was more comprehensive; questions 

asked of trail users were sometimes not asked of the 

general visitors. 

* General park visitors (GPVs) appeared to visit the park 

more frequently than did the trail users (TUs). Results 

were tabulated from responses from question #1 in both 

surveys. 

- First-time visitor 
- Daily visitor 
- Weekly visitor 
- Monthly visitor 
- Yearly visitor 

% TUs 
65.3 
2.0 

o 
1.3 

31.3 

% GPVs 
39.3 
7.3 

o 
2.7 

50.7 

* Trail users and general park visitors (question #2 both 

surveys) were asked to write in how many miles they 

traveled from their home to the park. Answers were 

categorized as follows: 

Miles to Park l!, 
0 TUs % GPVs 

- 1-5 miles 2.2 6.7 
- 6-10 miles 1.4 0 
- 11-25 miles .7 1.3 
- 26-200 miles 32.6 36.0 - 201-3000 miles 47.8 46.7 
- 3001-25000 miles 15.2 9.3 
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* Respondents were asked to indicate from a check-off list 

how they traveled from their home to the park (question 

#3 both surveys). Results were: 

Mode of Transport 
- Motorized Vehicle 
- Bicycle 
- Walk, Run, jog 
- Airplane 
- Public Transport 
- Other 

% TUs 
94.6 
1.3 

.7 
1.3 

.7 
1.3 

% GPVs 
86.0 

3.3 
3.3 
6.0 
1.3 

o 

* When trail users were asked if visiting the trail was one 

of the reasons for their visit to the park (TU survey, 

question #4), the majority (63% vs. 37%) of users 

answered yes. 

* Trail users reported various reasons for motivating them 

to visit the park (question #5, TU survey). These were: 

Reason For Park Visit 
- See pts. of interest 

Exercise 
Escape city 
View plants & wildlife 
Be away from of people 
Family/Social activity 
Physical challenge 
Other 
Be around people 

# of Responses 
130 

94 
82 
80 
49 
42 
33 

6 
6 

% Response 
24.9 
18.0 
15.7 
15.3 
9.4 
8.0 
6.3 
1.1 
1.1 

* When asked what kind of group they were a part of while 

using the trail (question #6), trail users responded: 

Kind of Group 
- Traveling alone 
- Friends 
- Family 

# of Responses 
16 
49 
70 

% Response 
10.7 
32.7 
46.7 



- Family and Friends 
- Other 
- Hiking Club 
- Biking Club 

14 
1 
o 
o 

9.3 
.7 
o 
o 
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* If trail users were traveling within a group, they were 

asked how many people were in their group (question #7, 

TU survey). The majority (47.5%) were in groups of two 

people. 17.5% were in groups of six or more. 

* Counts of visitor use along the mUlti-use trail during 

the survey period revealed that walking/hiking was the 

primary trail activity. Results were: 

Trail User Activity 
- walking/Hiking 
- Bicyclists 

Observations 
424 
182 

- Other (Rollerblading) 5 
- Jogging/Running 2 
- Horseback Riding 

Percentage 
62.2 
29.7 

.8 

.3 
o 

* Respondents identified as their main trail activity 

(Question #8, TU survey), the following, with their 

percentages in the survey: 

Trail User Activity ~N=u=m=b~e~r~R=e~p~r~e==s=e=n=t=e=d 
- walking/hiking 102 
- Bicyclist 46 
- Other (Rollerbladers) 1 
- Jogging/running 0 
- Horseback riding 0 

Percentage 
68.5 
30.9 

.7 
o 
o 

* The majority of the questionnaires were completed by 

trail users on weekends (66%). 
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Roads in Yosemite Valley are frequently congested and air 

pollution is a noted problem; there have been some efforts to 

reduce the use of automobiles by encouraging visitors to park 

their cars and either walk or bicycle. Many visitors bicycle 

and walk on the roadways within the Valley. Also, traffic 

congestion on the roadways impacts travel on the majority of 

Valley trails since the trails and the roadway compete for 

limited Valley space, and the trails often intersect the road. 

According to the General Management Plan (GMP) , the park 

intends to eventually remove all automobiles from the Valley 

and Mariposa Grove and redirect facility development to areas 

either at the periphery or outside the park. The plan states, 

"Increasing automobile traffic is the single greatest threat 

to enjoyment of the natural and scenic qualities of Yosemite 

. . . The ultimate goal is to remove all private vehicles from 

Yosemite Valley. The Valley must be freed from the noise, the 

smell, the glare, and the environmental degradation caused by 

thousands of vehicles" (NPS, 1985, p. 1). 

The plan goes on to outline a transportation system 

relying heavily on the concept of moving parking areas to 

regions outside the park (primarily to EI Portal, Crane Flat, 

and Wauwona), and the use of an expanded mass transit system. 

In the transportation section, it refers to a need to conduct 
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a transportation study and suggests that the Department of 

Transportation will likely develop a futuristic technology 

that is "quiet, non-polluting, and energy efficient" (NPS, 

1985, p. 20). 

In addition to the potential futuristic transit system 

(they currently use a shuttle-bus system), there has been (and 

continues to be) a conscious effort to relieve automobile-

traffic congestion by building a system of mUlti-use trails 

and encouraging people to park their cars and either bicycle 

or walk. This intention has been expressed in a number of 

park memos: 

This project [original bicycle path development] 
has been developed to further encourage visitors to 
park their cars • . . (NPS memo, June 1974, from 
Park Superintendent to the Western Regional 
Office). 

Yosemite's General Management Plan (GMP) has 
identified increasing automobile traffic as the 
greatest threat to enjoyment of the natural and 
scenic quality of Yosemite. The potential increase 
in bicycle use resulting from establishment of 
bicycle paths would help to relieve traffic 
congestion and the air and noise pollution 
associated with it (NPS memo, September 1982, from 
Park superintendent to the Western Regional 
Office). 

Despite the concerns expressed in the general management 

plan about increased traffic congestion, that plan should be 

viewed in light of when it was written--more than 12 years 

ago. Since the current park superintendent was not at the 

park when the plan was written, it is likely that the concerns 
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and priorities of current management differ from those 

expressed in it. In talking with park personnel, I was told 

they believed the management plan was outdated and in need of 

revision to reflect current management direction. 

From my own experience at the park, it is evident that 

motorized vehicles dominate the park. Although park 

literature distributed to visitors touts parking cars and 

walking or biking, I still saw a constant flow of cars on the 

roadways, along with jammed parking lots throughout the 

Valley. One evening around 6 p.m., lots of cars started 

driving out of the Valley; probably the park visitors were 

done for the day, heading home or to a hotel. Traffic was 

backed up in the Valley near Yosemite Falls where a main 

pedestrian/bicycle trail crossed the road. In an effort to 

allow traffic to flow freely, three park rangers stopped the 

pedestrians and bicyclists from entering the crosswalk and 

crossing the road. After about five minutes, the pedestrians 

and bicyclists had assembled into a large crowd. 

An older gentleman (perhaps in his 60s, and on a bicycle) 

asked to be let across to where his wife was waiting on the 

other side. However, the park ranger was set on clearing out 

the traffic and tried to ignore him. A verbal battle began, 

and the crowd cheered on the older gentleman. The park ranger 

told the angry man if he crossed the street he would be 

subject to arrest. The older gentleman walked about 50 yards 
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down from the crosswalk and crossed the street; the crowd 

roared with approval. The rangers then stopped traffic, and 

let the crowd of walkers and bicyclists, some of whom had been 

waiting for almost ten minutes, cross the road. 

This event signifies two things: 1) Traff ic congestion is 

an ongoing problem that clearly has not been resolved despite 

its central focus in the management plan over 12 years ago; 

and 2) There appears to be a higher priority placed on keeping 

automobile traffic free-flowing than there is on actually 

enabling people to walk or bicycle. 

Off-trail Bicycle Use 

Yosemite landscape architect/park planner Don Fox 

identified the issue of illegal off-trail bicycle use as a 

growing concern at the park (Fox, 1993). Signs have been 

installed at a number of locations to deter use on unpaved 

trails, yet evidence of use (tire marks, trail widening, and 

erosion) continues in a number of Valley locations (south of 

the Happy Isle Nature Center and north of Yosemite Falls) and, 

to a less extent, throughout back-country park trails (Fox, 

1993). 

Don Fox suggested that the problem of off-trail use in 

the park may be associated with park-concessionaire employees. 

I had the opportunity to talk with several of these 
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concessionaire employees while handing out questionnaires. 

Some had not thought about resource damage in relation to off

trail bicycle use, but others did not feel it was much of a 

problem. They saw off-trail bicycle use as a non-polluting, 

generally non-destructive recreational activity they enjoyed 

in the Valley while not working. They believed that the use 

of horses on the park trails was far more damaging. 

Expansion of the Bicycle Trail 

The trail, as envisioned in 1974, was to be built in 

three phases. The first phase was completed in 1975, the 

second phase in 1983, and the third phase has yet to be 

completed as of 1994. According to Don Fox, some controversy 

has been associated with this last phase of the bike-trail, 

the section planned to link the current trail to the less

developed west side of the Valley. 

At an earlier point, the local Sierra Club chapter 

opposed the trail expansion. However, the national Sierra 

Club favored it and, over time, has apparently convinced the 

local chapter to support it. 

Even though this controversy appears resolved, NPS 

funding for the trail expansion has become a problem, since 

funding for such projects has been reduced during the NPS 

budget shortfalls beginning in the 1980s. Because the 

proposed Phase 3 trail development occurs in environmentally 
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sensitive meadowlands, and added precautions will be needed to 

reduce negative environmental impacts, it is estimated that 

the trail will cost $75,000 per mile (Fox, 1993). 

Results from the trail user survey conducted at Yosemite 

that relate to trail issues and user satisfaction are as 

follows: 

* Trail users were asked to rate their overall satisfaction 

with the trail (question #9, TU survey). Results were: 

Satisfaction 
- Very satisfied 
- More than satisfied 
- Satisfied 
- Less than satisfied 
- Very unsatisfied 

% Reported 
32.7 
20.4 
23.1 
18.4 
5.4 

* An open-ended question (question #10, TU survey) asked 

trail users what they liked best about the park trail. 

These were coded into six groups, with the following 

averages: 

Liked Best # of Responses 

- scenic/open space S9 
- Pos. trail attribute 46 
- Phy. feature of park 18 
- Lack of cars 12 
- Safe/pleasant place 9 
- Access/Close to home 5 

% Reported 

39.6 
30.1 
12.1 
8.1 
6.0 
3.4 

* An open ended question (question #11, TU survey) asked 

trail users what they liked least about the park trail. 
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These were coded into six groups, with the following 

averages: 

Liked Least # of 
- crowding 

Neg. trail attributes 
Neg. impact of others 
Lack of facilities 
Neg. phys. feature 
Unsafe/unpleasant 

Responses 
36 
24 
19 

7 
6 
5 

% Reported 
37.1 
24.7 
19.6 
7.2 
6.2 
5.2 

* Trail users were asked to rank (on a five-point ordinal 

scale) whether listed items were a problem or not. The 

following items that represent potential trail problems 

are followed by the percentages of responses answered in 

each category of response. 

IssuelPotential Problem Not a Major 
Problem Problem 
1. ~ d .! .2-

- Crowding 25% 21% 23% 15% 17% 
- Safety 60% 24% 12% 4% 1% 
- Trail surface 62% 19% 9% 7% 3% 
- Width of trail 71% 17% 10% 2% 1% 
- Pets off leash 69% 18% 6% 6% 2% 
- Litter/broken glass 58% 25% 12% 4% 2% 
- Dangerous intersection 73% 17% 9% 1% 0% 
- Lack of maintenance 64% 22% 8% 4% 1% 
- Lack of restrooms 44% 18% 24% 11% 4% 
- Lack of drinking water 34% 14% 24% 20% 8% 
- Lack of shading 65% 22% 9% 2% 1% 
- Lack of benches 57% 21% 17% 4% 2% 
- signage 52% 16% 19% 10% 4% 
- Lack of trail info. 44% 15% 29% 9% 3% 
- Lack of refreshments 59% 22% 15% 4% 0% 
- Accessibility 69% 19% 9% 3% 1% 
- Lack of parking 61% 15% 10% 10% 4% 
- ped./bicycle conflicts 55% 14% 14% 13% 4% 
- Auto./bike conflicts 66% 16% 12% 4% 1% 
- Horse/bike conflicts 71% 16% 10% 1% 2% 
- Bike/bike conflicts 68% 17% 11% 3% 1% 
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* Trail users were asked to check off their preferred 

length of trail (question #13, TU survey); responses 

were: 

Preferred Trail Length 
- 1 mile or less 

Percent Reported 
8.3 

- 2-5 miles 61.1 
- 6-10 miles 18.1 
- 10-25 miles 9.0 
- 25 miles plus 3.5 

* Trail layout/terrain preferences (question #14, TU 
survey) reported were: 

Trail Layout/Terrain 
- Varied terr. & layout 

Percent Reported 
32.1 

- Loop layout 
- Flat terrain 
- Hilly terrain 
- Curved layout 
- One-way layout 
- Straight layout 
- Other 

26.3 
11.9 
10.3 
9.3 
5.8 
3.5 
1.0 

* Trail surface preferences (question #15, TU survey) were: 
Preferred Trail Surface Percent Reported 
- Dirt 36.3 
- Gravel 11.0 
- Pavement 28.6 
- Woodchip 21.4 
- Other 2.7 

* - Trail users were asked to rate (on a five-point ordinal 

scale) the park trail system in providing access to park 

features (question #17, TU survey). Responses were: 

Access Rating 
- Very successful (1) 
- More than successful (2) 
- Successful (3) 
- Less than successful (4) 
- Unsuccessful (5) 

Percentage Reported 
39.2 
24.5 
29.4 
6.3 

.7 
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* - Trail users were asked if they ever ride their bicycles 

off marked bicycle trails (question #18, TU survey). 

Responses were: 

Ride Off Marked Trails 
- No 

Percentage Reported 
88.5 

- Yes 11.5 

* - Both trail users (question #19, TU survey) and general 

visitors (question #8, GPV survey) were asked to check 

off boxes indicating where they believed it was 

appropriate for bicycles to ride. Responses were: 

Appropriate Places to Ride 
- Paved Trails 
- Designated Trails Only 
- Roads 
- Unpaved Trails 
- Off Trails 
- Wilderness Areas 

% TUs 
36.7 
25.1 
19.4 
11.0 
5.7 
2.1 

% GPVs 
32.7 
26.2 
13.0 
14.8 
8.3 
4.9 

* - Both trail users (question #20, TU survey) and general 

park visitors (question #9, GPV survey) were asked to 

indicate their level of support or opposition for 

increasing bicycle access within national parks: 

Support or Opposition % TUs % GPVs 

- strongly support 39.0 51.7 
- Moderately support 27.0 26.9 
- Neutral 23.4 19.3 
- Opposed 7.1 1.2 
- strongly opposed 3.5 .7 

* - As a follow-up to the above question, both trail users 

and general park visitors were asked to explain either 
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their support or opposition. Responses were coded into 

five categories: 

Reason for Support or opposition 
- Transportation/Environment 
- Recreation/Exercise 
- Generally Good 
- Need for Controlled Access 
- Generally Bad 

% TUs 
42.7 
14.6 
7.3 

24.0 
11.4 

% GPVs 
55.3 
23.5 
11.4 
7.6 
2.3 

* Both trail users (question #22, TU survey) and general 

park visitors (question #11, GPV survey) were asked to 

check off the box that represented their age group; 

results were: 

Age Group 
- 14 and under 

15-24 
- 25-34 

35-44 
45-54 
55-64 
65-74 
75 and over 

4.1.2.4 Trail Safety 

% TUs 
.7 

14.0 
48.3 
21.7 
10.5 
4.2 

.7 
o 

% GPVs 
.7 

34.0 
27.8 
22.9 
9.7 
4.9 

o 
o 

Safety is a major issue for trail users at Yosemite. 

When interviewing landscape architect/planner Don Fox and Park 

Ranger James Tucker, they reported that several bicyclists 

have been killed in accidents within their memories. In 

addition, several serious bicycle accidents on the park trails 

have resulted in liability claims against the park (Fox, 

1993) • 
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The fatal accidents occurred along a steep portion of the 

roadway located at the eastern end of the Valley below Mirror 

Lake. Interestingly, the accidents (as far as they could 

remember) all involved young Asian women riding rental bikes. 

Apparently, the users were not accustomed to bicycles with 

foot brakes. The riders were reported to have lost control of 

their bicycles after not being able to locate the brakes and 

ended up colliding with trees, causing fatal head injuries. 

Following these misfortunes, a number of measures were 

taken to reduce future risk. It has generally been agreed 

that the highest at-risk group, but who also endanger other 

visitors, are the inexperienced bicycle-renters who patronize 

the concessionaires (NPS memo, July 1975; NPS, July 1983). 

With this in mind, specific park 

developed concerning rental bikes. 

regulations have been 

For instance, the steep 

portion of the roadway (where accidents were occurring) is now 

regulated off limits to rental-bike riders. Also, when 

visitors rent bicycles, they are required to sign a consent 

form; this both protects the concessionaire from liability and 

informs the visitor of the inherent risks and needed 

precautions (APPENDIX I, CONSENT FORM). For the novice

bicyclist rental customer not familiar with operating a 

bicycle, one has been mounted in each of the rental shops, so 

novices can practice the use of such features as foot brakes. 

Like my experience at Rock Creek Park, my efforts to 
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locate park safety records relat.ing to trail use proved a 

disappointment. After writing scott Erickson, safety manager 

at Yosemite, requesting information, I received a phone reply 

from him, stating that he would be glad to help me with my 

study and that the information I requested would be sent in 

the mail. However, several weeks later, I received a second 

phone call. This time, Mr. Erickson informed me that, despite 

his best efforts, the requested information would be 

impossible to obtain. Again, like Rock Creek Park, their park 

records of accidents did not make the necessary distinction to 

reveal information on trail and/or bicycle use. 

Despite this lack of statistical records, the issue of 

safety on the mUlti-use trails appears to be an ongoing 

concern when reviewing park trail-development documents. 

Examples of these concerns follow: 

This project [the original construction of the 
bicycle trail] has been developed to further 
encourage visitors to park their cars and, more 
specifically, as a safety consideration, to 
separate bicycle traffic from vehicle traffic (NPS 
memo, June 1974). 

Our primary objective is to create a safe 
environment for bicyclists to enjoy their park 
experience. (Interview with Park Superintendent, 
Robert o. Binnewies, as reported by The Sacramento 
Bee newspaper, October 21, 1982). 

Bicycling is a popular day-use activity in Yosemite 
Valley and would be a particularly appropriate 
means of transportation for the area were it not 
for the safety hazards that arise from conflicts 
with automobiles and pedestrians (NPS, July 1983). 
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In cooperation with the Curry Company (a park bicycle 

renting concessionaire)--a park brochure on bicycle safety was 

developed. This 1992 brochure offers a guide to bicycle 

safety and presents specific cautions related to bicycling at 

Yosemite. For example: "Extreme caution is urged when riding 

bicycles on park roads, such as the one-way road which loops 

Yosemite valley from Yosemite Lodge to the west end and back 

to the Yosemite Chapel" (APPENDIX J, YOSEMITE BICYCLE 

BROCHURE) • 

* In surveying trail users at Yosemite (question #16, TU 

survey) safety was rated on a five-point ordinal scale; 

results were: 

Trail Safety Rating % Res~onse - Very Safe (1) 46.2 
- More than Safe (2) 28.0 
- Safe (3) 21.0 
- Less than Safe (4) 2.1 
- Very Unsafe (5) 2.8 

4.1.3 Golden Gate National Recreation Area 

4.1.3.1 Park History and Background 

Located along the Pacific coast of California at the 

entrance to the San Francisco Bay, Golden Gate National 

Recreation Area (GGNRA) comprises 73,000 acres of both 

developed and undeveloped land. Dedicated in 1971, GGNRA is 

challenged to serve the recreational interests of a large 
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metropolitan area while at the same time protecting threatened 

natural resources, historic structures, and archeological 

si tes. The recreation area is geographically divided into two 

primary areas by the San Francisco Bay; one area is south of 

the bay in the midst of downtown San Francisco, while the 

other main area, referred to as the Marin Headlands, is north 

of the bay on primarily undeveloped land in Marin County. 

Golden Gate Park, a well-known city park in San Francisco, is 

on GGNRA property; however, it is not part of thi 1tudy since 

it is maintained and managed by the city of San Francisco and 

is not part of the national park system. 

Off icially designated part of the Central California 

Coast International Biosphere Reserve (an element of UNESCO's 

Man and Biosphere program) in 1989, the recreation area is 

recognized for its rich diversity of natural resources and 

wildlife. The park is home to 12 federally listed endangered 

species of plants and animals, as well as 23 species that are 

official candidates for the endangered-species status. 

In part, this area has high biological diversity because 

of its geologic substructure, which gives rise to 12 distinct 

plant communities within GGNRA. In addition, coastal 

migration routes add significantly to the park's variety of 

wildlife, since numerous species of raptors, waterfowl, fish, 

butterflies, and sea mammals seek refuge in the recreation 

area (NPS, April 1992, Statement of Management, pp. 11-13). 
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Also located in the park are significant historic 

buildings and archeological sites, including: The Presidio of 

San Francisco, numerous Forts (Baker, Barry, Cronkhite, and 

Mason), Alcatraz Island, shipwrecks, and many other less

commonly known sites warranting nomination to the National 

Register (NPS, April 1992, pp. 16-17). 

Because the recreation area is located near a densely 

populated urban center and has historically been used for 

military activities and ranching, there are numerous roads and 

trails throughout the park area: 108 miles of paved primary 

roads, 59 miles of paved secondary roads, and 75 miles of 

trails of which 60% are un-surfaced former roadways (NPS, 

April 1992, p. 50). 

The Marin Headlands area (northern portion of the 

recreation area) has had a long history of recreational trail 

use. Traditionally, this area was recognized for providing 

hiking opportunities; however, it became the birthplace of the 

mountain-bike, which led to a new recreational trail activity 

that has increased dramatically in recent years, resulting in 

concern for resource protection and trail-use conflicts (NPS, 

April 1992, p. 64). 
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4.1.3.2 Visitor Use 

Average yearly visitation to the Golden Gate Park 

facilities within the nine-year period between 1980-88 was 

approximately 22 million visitors, ranking it among the most 

heavily used areas in the national park system. There has 

been a steady growth of visitors during this period, rising 

from 19.5 million annual visitors in 1980 to 24.5 million 

eight years later. In 1988, GGNRA accounted for approximately 

8.5% of all reported recreation visits wi thin the entire 

national park system. Visitation to the recreation area is 

relatively constant throughout the year, peaking in the summer 

months (NPS, April 1992, p. 42). 

Most visitation to the recreation area is oriented toward 

day use, and the majority of visitors are nearby residents. 

Visits average between one-half and four hours, depending on 

the area visited and the activities engaged in. At present, 

there are no comprehensive statistics clearly delineating 

visitation breakdowns according to differences in recreational 

activity types, such as: hiking, picnicking, bicycling, etc. 

(NPS, April 1992, p. 42). 

Survey results related to trail use are: 

* A total of 298 questionnaires were completed at Golden 

Gate NRA. Some questions in the surveys were asked in 

both the Trail User (TU) and the General Park Visitor 
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(GPV) surveys. However, the TU survey was more 

comprehensive; questions asked of trail users were 

sometimes not asked of the general visitor. 

* Trail user (TUs) visited the park more frequently than 

did the general park visitors (GPVs). Resul ts were 

tabulated from responses from question #1 in both 

surveys. 

- First time-visitor 
- Daily visitor 
- Weekly visitor 
- Monthly visitor 
- Yearly visitor 

% TUs 

21.5 
2.0 

27.5 
35.6 
13.4 

% GPVs 

45.3 
2.0 
8.1 

16.9 
27.7 

* Trail user lived closer to the park than did the general 

park visitors. Results were tabulated from responses 

from question #2 in both surveys. 

Miles to Park % TUs % GPVs 

- 1-5 miles 39.3 21.1 
- 6-10 miles 24.1 10.9 
- 11-25 miles 22.1 12.2 
- 26-200 miles 11.0 24.5 
- 201-3000 miles 3.4 23.1 
- 3001-25000 miles 0 8.2 

* Respondents were asked to indicate from a check-off list 

how they traveled from their home to the park (question 

#3 both surveys). Results were: 



Mode of Transport 

- Motorized Vehicle 
- Bicycle 
- Walk, Run, jog 
- Airplane 
- Public Transport 
- Other 

% TUs 

77.7 
21.6 
5.1 

.7 
o 
o 

% GPVs 

73.2 
5.4 
2.0 

10.7 
8.7 

o 

139 

* When trail user were asked if visiting the trail was one 

of the reasons for their visit to the park (question #4, 

TU survey), the majority (94%) of users answered yes. 

* Trail user reported various motivating reasons for 

visiting the park (question #5, TU survey). These were: 

Reason For Park Visit 
- Exercise 

Escape city 
View plants & wildlife 
See pts. of interest 
Physical challenge 
Be away from people 
Family/Social activity 
Other 
Be around people 

# of Responses 
133 

97 
87 
66 
64 
59 
40 
16 
15 

% Response 
23.1 
16.8 
15.1 
11.4 
11.1 
10.2 

6.9 
2.8 
2.6 

* When asked what kind of group they were a part of while 

using the trail (question #6), trail user responded: 

Kind of Group # of Responses :t Response - Friends 74 50.7 
- Traveling alone 31 21.2 
- Family 29 19.9 
- Family and friends 5 3.4 
- Other 5 3.4 
- Hiking club 0 0 
- Biking club 0 0 
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* If trail user were traveling within a group, they were 

asked how many people were in their group (question #7, 

TU survey). The majority (57.4%) were in groups of two 

people; 5% were in groups of 6 or more. 

* Visitor-use counts along the multi-use trail during the 

survey period were: 

Trail User Activity 

- walking/Hiking 
- Bicyclists 
- other (Rollerblading) 
- Jogging/Running 
- Horseback Riding 

Observations 

431 
140 

o 
32 

2 

Percentage 

71.2 
23.1 

o 
5.3 

.3 

* The trail-use activity which respondents identified as 

their main trail activity (question #8, TU Survey) and 

the percentage of each acti vi ty group represented in 

survey were: 

Trail User Activity Number Represented Percentage 

- walking/hiking 74 49.7 
- Bicyclist 63 42.3 
- Jogging/running 10 6.7 
- Horseback riding 2 1.3 
- other (Rollerbladers) o 0 

* All questionnaires were completed by trail user on 

weekends. 
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User Conflicts 
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The rapid increase in mountain-bike use on traditional 

hiking and equestrian trails within GGNRA has resulted in user 

conflicts. The issues of safety and visitor enjoyment are 

common themes in this conflict; each user group argues for its 

rights in accessing recreational trails. Equestrians and 

hikers frequently express their fear of being injured by 

bicyclists; and bicyclists justify their use of the trails by 

stating their fear of being struck by automobiles on the 

roadways. For further discussion of the issue of user 

conflicts, refer to Chapter 2.7.3, User Conflicts. 

The real threat posed by mountain-bikes to other trail 

user remains a question of debate. There are few formally 

reported trail accidents caused to other trail user by 

bicyclists. Even though the most common trail accidents 

involve bicyclists, incidents involve the bicyclists' causing 

injury nearly exclusively to themselves. However, the 

perceived threat of injury to hikers and equestrians does 

appear to impair their recreational enjoyment. After several 

public meetings and numerous staff discussions, it was 

determined that separating trail activities and designating 

some trails for equestrian use and others for mountain-bike 

use would help alleviate user conflicts. Therefore, trail-use 
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restrictions were adopted, designating the type of use allowed 

on certain trails (NPS, April 1990, p. 14). 

The restrictions are primarily directed at bicyclist and 

equestrian trail user, since all trails (except those closed 

to protect the endangered Mission-blue butterfly) are open to 

hikers. However, caution and courtesy are advised when hikers 

use either bicycle or equestrian trails. This system of trail 

designation has been in effect for the last couple years. For 

the most part, these restrictions appear to be working. 

The notable exception is a contingent of avid bicyclists 

who say that these restrictions are unfounded. They resent 

being restricted from trails to which they previously had 

access. Currently, the League of American Wheelman (a bicycle 

advocacy group) continues to threaten litigation over these 

trail restrictions. Approximately 36% of the trails remain 

closed to mountain-bike use (NPS, April 1992). 

Resource Damage 

The general impact of mountain-bikes on natural resources 

has been the focus of a number of studies (see Chapter 2.7.4, 

Resource Damage). Of greatest concern at GGNRA, has been the 

impact of all trail user on the habitat of an endangered 

species, the Mission-blue butterfly. 

While protecting this species and working towards its 

recovery, efforts have also been directed at protecting 

several species of lupine plants because the butterflies 



143 

depend on lupines throughout several stages of their life-

cycle. It was determined through a number of studies that 

lupines found next to recreational trails could be impacted 

adversely (trampled and/or covered with dust) by all types of 

recreationists: hikers, bicyclists, and equestrians. 

Therefore, certain trails were determined to be critical 

habitat for the butterflies' recovery, and all recreational 

acti vi ty was prohibited wi thin designated recovery areas (U. S. 

Fish and wildlife Service, 1991; Harris letter, 1990; NPS, 

october 1990). 

Results from the Trail User survey conducted at Golden 

Gate NRA that relate to trail issues and user satisfaction are 

as follows: 

* Trail user were asked to rate their overall satisfaction 

with the trail (question #9, TU survey). Results were: 

Satisfaction 
- very satisfied 
- More than satisfied 
- satisfied 
- Less than satisfied 
- Very unsatisfied 

% Reported 
45.8 
17.6 
16.2 
9.9 

10.6 

* An open-ended question (question #10, TU survey) asked 

trail user what they liked best about the park trail. 

These were coded into six groups, with the following 

averages: 



Liked Best 
- Scenic/open space 

Pos. trail attribute 
Phy. feature of park 
Access/Close to home 
Lack of cars 
Safe/pleasant place 

# of Responses 
69 
35 
35 
10 

6 
5 
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% Reported 
43.1 
21.9 
21.9 

6.3 
3.8 
3.1 

* An open-ended question (question #11, TU survey) asked 

trail users what they liked least about the park trail. 

These were coded into six groups, wi th the following 

averages: 

Liked Least 
- Neq. trail attributes 

Neg. impact of others 
Crowding 
Neg. phy. feature 
Lack of facilities 
Unsafe/unpleasant 

# of Responses 
31 
21 
20 
10 

2 
o 

% Reporteci 
36.9 
25.0 
23.8 
11.9 
2.4 

o 

* Trail user were asked to rank (on a five-point ordinal 

scale) whether listed items were a problem or not. The 

following items that represent potential trail problems 

are followed by the percentages of responses answered in 

each category of response. 

Issue[Potential Problem Not a Major 
Problem B:d::ilen 
1 ~ J. .i .2. 

- Crowding 42% 22% 19% 13% 4% 
- Safety 64% 19% 13% 3% 2% 
- Trail surface 66% 21% 6% 4% 2% 
- width of trail 75% 20% 5% 1% 0% 
- Pets off leash 68% 25% 4% 2% 2% 
- Litter/broken glass 65% 24% 6% 3% 2% 
- Dangerous intersection 75% 18% 6% 1% 0% 
- Lack of maintenance 66% 22% 9% 3% 1% 
- Lack of restrooms 54% 22% 12% 9% 5% 
- Lack of drinkinq water 27% 16% 24% 17% 17% 
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- Lack of shading 55% 24% 10% 9% 2% 
- Lack of benches 62% 23% 8% 6% 2% 
- Signage 55% 24% 14% 7% 0% 
- Lack of trail info. 56% 26% 12% 7% 0% 
- Lack of refreshments 72% 13% 12% 2% 2% 
- Accessibility 77% 17% 6% 0% 0% 
- Lack of parking 72% 15% 6% 3% 4% 
- Ped./bicycle conflicts 50% 16% 15% 12% 9% 
- Auto./bike conflicts 71% 13% 8% 5% 4% 
- Horse/bike conflicts 63% 18% 9% 6% 6% 
- Bike/bike conflicts 68% 15% 10% 4% 3% 

* Trail user were asked to check off their preferred length 

of trail (question #13, TU survey); responses were: 

Preferred Trail Length 
- 1 mile or less 
- 2-5 miles 
- 6-10 miles 
- 10-25 miles 
- 25 miles plus 

Percent Reported 
o 

38.6 
20.7 
26.2 
14.5 

* Trail layout/terrain preferences (question #14, TU 

survey) reported were: 

Trail Layout/Terrain 
- Varied terr. , layout 

Loop layout 
Hilly terrain 
curved layout 
Flat terrain 
Straight layout 
One-way layout 
Other 

Percent Reported 
26.0 
24.1 
15.0 
12.4 
9.1 
7.2 
5.5 

.7 

* Trail surface preferences (question #15, TU survey) were: 

Preferred Trail Surface 
- Dirt 
- Gravel 
- Pav~ment 

- Woodchip 
- Other 

Percent Reported 
74.0 
10.7 
8.5 
5.6 
1.1 
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* - Trail user were asked to rate (on a five-point ordinal 

scale) the park trail system in providing access to park 

features (question #17, TU survey). Responses were: 

Access Rating 
- very successful (1) 
- More than successful (2) 
- Successful (3) 
- Less than successful (4) 
- Unsuccessful (5) 

Percentage Reported 
46.3 
24.3 
22.1 
6.6 

.7 

* - Trail user were asked if they ever ride their bicycles 

off marked bicycle trails (question #18, TU survey). 

Responses were: 

Ride Off Marked Trails 

- No 
- Yes 

Percentage Reported 

88.6 
11.4 

* - Both trail user (question #19, TU survey) and general 

visitors (question #8, GPV survey) were asked to check 

off boxes that indicated where they believed it was 

appropriate for bicycles to ride. Responses were: 

Appropriate Places to Ride % TUs % GPVs 

- Paved Trails 25.3 29.8 
- Off Trails 9.6 8.5 
- Roads 15.4 16.4 
- Unpaved Trails 17.7 15.4 
- Wilderness Areas 8.1 6.6 
- Designated Trails Only 23.8 23.3 

* - Both trail user (question #20, TU survey) and general 

park visitors (question #9, GPV survey) were asked to 
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indicate their level of support or opposition for 

increasing bicycle access within national parks: 

Support or opposition 
- strongly support 
- Moderately support 
- Neutral 
- Opposed 
- strongly opposed 

% TUs 
45.8 
18.3 
16.2 
9.2 

10.6 

% GPVs 
42.8 
41.3 
13.0 

o 
2.9 

* - As a follow-up to the above question, both trail user 

and general park visitors were asked to explain either 

their support or opposition. Responses were coded into 

five categories: 

Reason for support or opposition % TUs % GPVs 

1. Transportation/Environment 10.4 32.1 
2. Recreation/Exercise 20.5 33.0 
3. Generally Good 18.4 19.6 
4. Need for Controlled Access 31.2 13.4 
5. Generally Bad 20.8 1.8 

Examples of Coded Comments 

1. Transportation/Environment: "National parks 
tend to be very large so that transportation 
other than walking is needed. Bikes help keep 
the smog down in these parks." (Questionnaire 
#UY237, 1993) 

2. Recreation/Exercise: "Good for exercise, great 
pastime sport." (Questionnaire #VRC20, 1993) 

3. Generally Good: "Most bicyclists are 
naturalists as well and are respectful of hikers 
purposes." (Questionnaire #UGG456, 1993) 

4. Controlled Access: "I like the restriction to 
access because it is hard to legislate manners 
and I find few cyclists are respectful enough of 
runners or walkers." (Questionnaire #UGG352, 
1993) 



5. Generally Bad: 
congested as it 
1993) 

"The Valley floor 
is." (Questionnaire 

is too 
#VGG374, 
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* Both trail user (question #22, TU survey) and general 

park visitors (question #11, GPV survey) were asked to 

check off the box that represented their age group; 

results were: 

Age Group 
- 14 and under 
- 15-24 
- 25-34 
- 35-44 
- 45-54 
- 55-64 
- 65-74 
- 75 and over 

4.1.3.4 Trail safety 

% TUs 
.7 

10.5 
45.5 
25.2 
14.0 
1.4 
2.1 

.7 

% GPVs 
o 

15.9 
33.3 
22.5 
15.2 
8.7 
2.9 
1.4 

The issue of safety has been a central concern in Golden 

Gate Park efforts to resolve trail user conflicts; because of 

this, records of trail accidents have been better documented 

than in either Rock Creek or Yosemite. Between 1988 and 1992, 

an average of 15 accidents per year were reported in the Marin 

Headlands. 

Of these reported accidents, 92% involved bicyclists. Of 

these bicycle accidents: 55% involved bicycles on unpaved 

roads, and 37% along paved roads (the majority along a one-way 

section of Conzelman Road). The remaining 8% of the accidents 
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reported invo1 ved hikers. Interestingly, no accidents or 

injuries to hikers were reported to be caused by bicyclists 

(Bicycle Trails Council of Marin, 1993). 

Because of safety and environmental concerns, rules for 

regulating the conduct of mountain bicyclists, hikers, and 

equestrians have been adopted (APPENDIX K, GOLDEN GATE 

BROCHURE) : 

Mountain Bicyclists 
- 15 MPH speed limit on all designated trails. 
- Slow to 5 MPH and stay on trail when passing other 

trail user. 
- yield right-of-way to horses. 

Hikers 
- Stay on designated trails at all times. 
- Horses have right-of-way on their assigned trails. 
- Don't shortcut switchbacks. 

Horses 
- Maintain a safe speed 
- Slow to a walk and stay on trail when passing others 
- communicate with other trail user and let them know 

when it is safe to pass. 

* In surveying trail user at GGNRA (question #16, TU 

survey) safety was rated on a five-point ordinal scale; 

results were: 

Trail Safety Rating % Resl20nse - Very Safe (1) 51.4 
- More than Safe (2) 19.6 
- Safe (3) 22.5 
- Less than Safe (4) 3.6 
- Very Unsafe (5) 2.9 
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4.2 General Results From Surveys 

Reported in this section are general results. General 

results refer to results with a broader focus than case-study 

resul ts. Resul ts in this section are di vided into two 

categories of analysis, descriptive and comparative. First 

reported are the descriptive results from all four surveys: 

visitor, trail user, parks, and regional. Following these 

descriptive results is a section devoted to further 

statistical analysis of each of the survey resul ts 

individually, and then comparatively. 

4.2.1. Descriptive Analysis 

Basic statistical measures describe survey results in this 

section. These statistical measures vary between questions; 

however, most are based on the averages of reported data. If 

the frequency of response rate was thought to be meaningful, 

this information was also reported. 

4.2.1.1 Trail User Survey Results: Descriptive 

This survey targeted park trail users, basically centered 

on the motives and preferences of various trail users, and 
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reflected a random sample of trail user within the three 

parks. site locations for conducting this survey were chosen 

primarily on the basis of providing a trail site that included 

a mix of user groups. The three principal user groups found 

within the case-study parks were: bicyclists and 

walkers Ihikers, and joggers. When case-study parks' responses 

were significantly different, these differences have been 

noted. 

Some results from the trail user survey have been 

juxtaposed against the results of the general visitor survey. 

since some questions were asked in both survey questionnaires, 

comparative reporting helps demonstrate the similarities and 

differences of these two groups. 

* A total of 470 trail questionnaires were completed for this 
survey: 

- Rock Creek - 171 
- Yosemite - 150 
- Golden Gate - 149 

* The majority (82.8%) of the questionnaires were 

completed by trail user on weekends. 

* On average, trail user (TUs) within the three case-study 

parks visited the park in which the survey was conducted 

more frequently than did the general park visitors (GPVs). 



- First-time visitor 
- Daily visitor 
- Weekly visitor 
- Monthly visitor 
- Yearly visitor 

% TUs 
33 

8 
25 
19 
16 

% GPVs 
40 

7 
10 
10 
33 
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* On average, trail user of the three case study parks lived 

closer to these study parks than did the general park 

visitors. 

Miles to Park % TUs % GPVs - 1-5 miles 39 21 
- 6-10 miles 14 6 
- 11-25 miles 12 8 
- 26-200 miles 15 25 
- 201-3,000 miles 16 33 
- 3,001-25,000 miles 5 7 

* On average, trail user were more likely to bicycle to these 

study parks than the general park visitor. These averages 

varied greatly from park to park. 

Mode of Transport 
- Motorized Vehicle 
- Bicycle 
- Walk, Run, jog 
- Airplane 
- Public Transport 
- Other 

% TUs 
67 
26 

5 
1 
1 
1 

% GPVs 
75 

3 
10 

7 
5 
o 

* Trail user wi thin the three case-study parks reported 

different reasons for motivating them to visit the 

particular park where they were surveyed. For example, the 

following "purposes" were strongly associated with each of 

the case study parks: 



- Yosemite 
- Rock Creek 
- Golden Gate 

See points of interest 
Exercise 
Exercise & Physical Challenge 
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* On average, the main purposes of visiting the three park 
trails were: 

- Exercise - 24% 
- Escape city - 17% 
- View plants & wildl. - 15% 
- See pts. of interest - 14% 
- Be away from people 9% 

Physical challenge - 9% 
Family/Social act. - 7% 
Be around people - 3% 
Other - 3% 

* Although, on average, trail user most often traveled with 

friends, frequencies of the type of group varied between 

parks: 

- Yosemite 
- Golden Gate 
- Rock Creek 

Family groups 
Friends 
Travel alone 

* Of the trail user traveling within a group, on average the 

majority (53%) were in "groups" of two people. 

* The composition of "Means of travel" within the parks varied 

widely from park to park. Bicycling was most popular at 

Rock Creek, and "Walking/hiking" most popular at Yosemite 

and Golden Gate. "Jogging" got slightly more respondents 

than did "Walking/hiking" at Rock Creek, and practically no 

one surveyed was jogging at Yosemite. Rollerblading was 

also a notable response at Rock Creek. 
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* On average, the composition of trail user surveyed were: 

- Bicyclist 
- Walking/hiking 
- Jogging/running 

46% 
42% 

7% 

Horseback riding 
Other 

0.4% 
3.0% 

* In general, trail user were satisfied with the national 
parks: 

- Very satisfied 35% 
- More than satisfied-- 23% 
- Satisfied 20% 

Less than satisfied 
Very unsatisfied 

15% 
7% 

* The open-ended question asking the trail user what they 

liked best about the park trail were coded into six groups, 

with the following averages: 

- Scenic/open space 
- POSe trail attribute --
- Phys. feature of park--

35% Lack of cars 
22% Access/near home 
18% Safe/pleasant 

14% 
6% 
5% 

* The open-ended question asking the trail user what they 

liked least about the park trail was categorized into six 

groups, with the following averages: 

- Neg. trail attributes 
- crowding 
- Neg. impact of others 

39% Neg. phys. feature 
25% Unsafe/unpleasant 
21% Lack of facilities 

6% 
6% 
3% 

* In terms of what trail user liked least about the trail, 

the comments in the category "Negative trail attribute" 

were over twice as likely to be a response at Rock Creek 

compared to Yosemite and Golden Gate. 

* Of the trail problems listed in the questionnaire, 

"Crowding" and "Lack of drinking fountains" ranked highest. 
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However, the extent of these problems varied between parks. 

The following trail problems are followed by the park name 

in which respondents most often ranked the attribute a 

problem. 

- Crowding 
- Safety 
- Trail surface 
- width of trail 
- Pets off leash 
- Litter/broken glass 
- Dangerous intersection 
- Lack of maintenance 
- Lack of restrooms 
- Lack of drinking water 
- Lack of shading 
- Lack of benches 
- Signage 
- Lack of trail info. 
- Lack of refreshments 
- Accessibility 
- Lack of parking 
- Ped./bicycle conflicts 
- Auto./bike conflicts 
- Horse/bike conflicts 
- Bike/bike conflicts 
- Other problems 

Rock Creek 
Rock Creek 
Rock Creek 
Rock Creek 
Rock Creek 
Rock Creek 
Rock Creek 
Rock Creek 
Rock Creek 
Golden Gate 
Golden Gate 
Yosemite 
Rock Creek 
Yosemite 
Rock Creek 
Rock Creek 
Yosemite 
Rock Creek 
Rock Creek 
Golden Gate 
Rock Creek 
Rock Creek 

* On average, the most popular length of trail was relatively 

short; 2-5 miles. Respondents in Rock Creek park favored 

longer trails of 10-25 miles. Rock Creek also had the 

greatest proportion of bicyclists. 

* On average, the preferences of trail layout/terrain were: 

- varied terr. , layout 
- Loop layout 
- Hilly terrain 
- curved layout 

31% 
23% 
12% 
11% 

- Flat terrain 
- Straight layout 
- One-way layout 
- Other 

10% 
6% 
6% 
1% 
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* On average, the trail-surface preference of the three parks 
were: 

- Dirt 
- Pavement 
- Woodchip 

43% 
37% 
10% 

Gravel 
Other 

9% 
1% 

* Trail-surface preference varied from park to park, and in 

general mimics the dominant trail surface at the site the 

surveys were conducted. In Rock Creek, paved surfaces 

were preferred, whereas in Golden Gate, dirt surfaces were 

favored. This likely correlates to the activity of the 

recreationist and the effective dislocation of trail users 

wanting other trail surfaces than the one in which the 

survey was conducted. 

* The majority of trail user rated the trails at Yosemite and 

Golden Gate "Very Safe." A minority of trail user thought 

of the Rock Creek trail as being "Very Safe." Even though 

Rock Creek was perceived collectively as being less safe 

than Yosemite or Golden Gate, all three parks were generally 

considered safe places. The exception was 19% of Rock Creek 

respondents rating the trail "Less than Safe," and 3% rating 

it "Very Unsafe." 



157 

* In general, trail user rated the parks as being successful 

in providing access to park features. Rock Creek park got 

slightly lower ratings, and Golden Gate got slightly higher 

ratings than did Yosemite. 

* When trail user were asked if they ever ride off marked 

bicycle trails, 13% said they did and 87% said they did not. 

* At Rock Creek Park, trail user were asked if they believed 

that bicycles should be allowed to travel anywhere 

throughout the park. 60% of those surveyed thought they 

should not, and 40% thought they should. 

* This question was modified when given to trail user at 

Yosemite and Golden Gate. They were asked to check the 

boxes in which they believed it appropriate for people to 

ride bicycles. On average their responses were: 

- Paved trails 
- Designated bike trails 
- Roads 

30% 
24% 
17% 

Unpaved trails 15% 
Off trails 8% 
Wilderness areas 5% 

* Trail users showed strong support for increasing bicycle 

access within national parks. The averages of the three 

parks were: 

- strongly support 
- Moderately support 
- Neutral 

50% 
20% 
18% 

Opposed 
Strongly opposed 

6% 
6% 
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* Support was greatest at Rock Creek (the highest number of 

bicyclists) and least at Golden Gate (the highest number 

of walkers/hikers). 

* In an open-ended question asking trail user to explain their 

reasons for support or opposition for increasing bicycle 

access, responses were coded into five categories: 

- Transportation/environ. 29% 
25% 
18% 

Generally Good 
Generally Bad 

--15% 
- Need to control access --12% 
- Recreation/exercise 

* These responses varied between parks. Reasons for 

providing al ternati ve transportation and environmental 

benefits were most often cited at Rock Creek and Yosemite. 

A call for some type of controlled access was the most 

common response at Golden Gate, followed by comments that 

reflected the belief that increased access was "Generally 

bad" for the park. 

* On average, the age groups for the trail user surveyed were: 

Age Groue Percent 
- 14 and under 1 
- 15-24 12 - 25-34 45 
- 35-44 27 
- 45-54 11 - 55-64 4 
- 65-74 1 
- 75 and over 0.2 
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4.2.1.2 General Visitor Survey Results: Descriptive 

This survey targeted general visitors at the three case-

study parks. The central purpose of this survey was to 

determine who is not bicycling, and why not. In addition, 

questions were directed at determining general visitor support 

for increasing bicycle access. A random sample of visitors 

was conducted at each of the case-study parks. site locations 

were chosen primarily on the basis of providing an area within 

the park that demonstrated a mix of park visitors not engaged 

in a trail activity while they were being questioned. Again, 

where appropriate, results from the trail user survey are 

juxtaposed with results of the general visitor survey. 

* A total of 378 general park-visitor questionnaires were 

completed: 

- Yosemite 150 
- Golden Gate 149 
- Rock Creek 79 

* The majority (82%) of the questionnaires were completed by 

general visitors on weekends. 

* On average, the general park visitor (GPV) were found to 

visit parks less frequently than trail user (TUs) --See 

statistical comparison with TUs in previous section. 
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* On average, the general park visi tor lives farther from 

parks than the trail user--See statistical breakdown and 

comparison with TUs in previous section. 

* On average, the general park visitor is less likely than the 

trail user to bicycle to the case-study parks. The means by 

which general park visitors travel to the case-study parks 

are: 

Mode of Transport 
- Motorized Vehicle 
- Bicycle 
- Walk, Run, jog 
- Airplane 
- Public Transport 
- Other 

% GPV 
75 

3 
10 

7 
5 

* When the general visitor was asked whether they biked or 

planned to bike in the park, the majority said they did not. 

On average, 74% said they would not, and 26% said they 

would. 

Park 
Yosemite 
Golden Gate 
Rock Creek 

% Would Bike 
43 
15 
11 

% Would Not Bike 
58 
85 
87 

- Interestingly, a large proportion of general visitors at 

Yosemite did plan to bicycle during their visit to the park. 

This resulted in boosting the overall average. 

* On average, the reasons given for choosing not to ride a 

bicycle were as follows: 



Reason 
Did not bring a bicycle to park 
Came to park to do other activity 
Do not own a bicycle 
Did not consider bicycling 
other reasons 
Do not like to bicycle 
Do not feel safe bicycling 

Percentage 
34 
28 
15 

9 
7* 
3 
3 
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* Other reasons, consisted of a number of responses. 

Temporary injuries and lack of time were common replies. 

* When asked about the likelihood of their riding a bicycle if 

the bicycle trail system were larger, average responses at 

the three parks (which did not vary considerably) were: 

Likelihood of Riding 
- Definitely use 
- Probably use 
- Likely to use 
- Probably not use 
- Would not use 

Percentage 
33 
14 
29 
10 
14 

* When asked if bike rentals were more available in national 

parks, how likely would they rent a bicycle, responses were: 

Likelihood of Renting 
- Very likely 
- More than likely 
- Likely 
- Less than likely 
- Not likely 

Percentage 
22 
15 
22 
14 
28 

* At Rock Creek Park, the general visitors were asked if they 

believed bicycles should be allowed to travel anywhere 

throughout the park. 62% of those surveyed thought they 

should not, and 38% thought they should. This response was 
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only slightly higher than the trail users: 60% thought they 

should be restricted, and 40 thought they shouldn't in the 

TUs survey. 

* This question was modified when given to general park 

visitors at Yosemite and Golden Gate. They were asked to 

check the boxes corresponding to areas in which they 

believed it appropriate for people to ride bicycles. On 

average, their responses were: 

- Paved trails 31% 
- Designated bike trails 25% 
- Roads 15% 

Unpaved trails 
Off trails 
Wilderness areas 

15% 
8% 
6% 

- These results were very similar to the results from the 
trail user survey. 

* The general park visitors showed stronger support and less 

opposition for increasing bicycle access within national 

parks than did the trail user. This likely can be 

attributed to the hikers' and joggers' believing bicycles 

interfere with their trail activities. The average support 

of the three parks was: 

position 

- strongly support 
- Moderately support 
- Neutral 
- Opposed 
- Strongly opposed 

% GPVs 

49 
32 
16 
1 
2 

% TUs 

SO 
20 
18 

6 
6 

- Support was greatest at Yosemite (the highest number of 

park visitors making plans to bicycle) and least at Rock 
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Creek (the highest number of those not planning to 

bicycle). 

* In an open-ended question asking the general park visitors 

to explain their reasons for supporting or opposing 

increased bicycle access, responses were coded into five 

categories, which have been compared to trail users' 

responses: 

Reason % GPVs % TUs 

- Transportan./environmt. 40 29 
- Recreation/exercise 29 18 
- Generally good 18 15 
- Need to control access 12 25 
- Generally bad 2 12 

- These responses varied between parks. Environmental 

benef its and transportation were most often cited at 

Yosemite. 

* The following is a comparison of average age groups for both 

the general park visitor and the trail user: 

Age group % GPVs % TUs 

- 14 and under .3 .9 
- 15-24 23 12 
- 25-34 28 45 
- 35-44 25 27 
- 45-54 13 11 
- 55-64 8 4 
- 65-74 3 1 
- 75 and over .6 .2 
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4.2.1.3 Parks Survey Results: Descriptive 

This survey's principal goal was the determination of what 

bicycle programs and policies are currently being implemented 

throughout the national park system. It aims at understanding 

the scope of various bicycle programs and policies and 

ascertain what is working and what is not. In part, it is a 

reflection of the perceptions and attitudes about bicycling in 

national parks by park personnel, since many of the questions 

asked for their professional opinions. Resul ts from the parks 

survey are based on 240 completed questionnaires. 

* National Parks represented according to administrative 

region: 

Region 

- western 
- Southeast 
- Southwest 
- Rocky Mountain 
- Midwest 
- North Atlantic 
- Mid-Atlantic 
- Pacific Northwest 
- National capital 
- Alaska 

Total Parks 

Freguency 

40 
40 
30 
30 
28 
19 
16 
14 
13 
10 

Percent 

16.7 
16.7 
12.5 
12.5 
11.7 
7.9 

14.6 
5.8 
5.4 
4.2 

* The categorization of respondents according to job position 
was as follows: 

Job position 

- Ranger/Law Enforcement 
- Superintendent 

Freguency Percent 

98 
73 

41.9 
31.2 



- Resource Manager 
- Admin. Specialist 
- Interpretation 
- Planning/Design 

24 
22 
12 

5 

10.3 
9.4 
5.1 
2.1 
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* Parks (and affiliated areas) were classified based on 

accepted national-park categories. Since the NPS consists 

of 19 recognized categories of parks, to ease comparing 

results, the existing categories were condensed into six on 

the basis of similarities in park-unit size and management 

objectives. A general characterization and listing of the 

six park categories follows: 

1. Historic Site Area: Characterized by small land area and 

interpretive focus. 

- National Historic site 
- National Memorial 
- National Military Park 
- National Battlefield 
- National Battlefield site 
- Performing Arts Site 
- International Historic site 

2. National Monument/Historical Park: Characterized by 

larger land area and greater recreation opportunities 

than historic sites. 

- National Monument 
- National Historical Parks 

3. National Park: Characterized by large land areas (or 

water), a variety of resources and broad mission 

statement. 
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4. Recreation Park: Characterized by a relatively large 

land area and a stronger recreation focus than other 

park types. 

- National Lakeshore 
- National Seashore 
- National Recreation Area 
- National River 
- National wild and Scenic River 
- National Scenic Trail 

5. National Parkway: Encompasses ribbons of land flanking 

roadways and primarily offers opportunities for scenic 

driving. 

6. National Preserve/Reserve: Established primarily for 

protection of specifically identified resources. 

- National Preserve 
- National Reserve 

Interpreted from: The National Parks: Index 1991, pp. 7-8. 

The breakdown of unit types represented in the survey were: 

* Type of Park unit Frequency 

- Historic site Area 79 
- Nat. Mon./Hist. Park 71 
- National Park 45 
- Recreation Park 35 
- Nat. Parkway 6 
- Nat. Preserve/Reserve 4 

Percent 

32.9 
29.6 
18.8 
14.6 
2.5 
1.7 

* The frequency of the type of bicycle trails/lanes/access of 
the parks was: 
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Bicycle Trails/Lanes/Access in Parks Freq. Percent 

- Paved bicycle access to visitor sites 69 28.8 
- Paved bike/pede paths (non-separated) 50 20.8 
- Unpaved bike/pede paths (non-sep.) 45 18.8 
- Paved link to neighboring community 45 18.8 
- Unpaved bicycle access to sites 28 11.7 
- Paved marked lanes on roads 21 8.8 
- Unpaved link to neighboring community 19 7.9 
- Paved bicycle routes 7 2.5 
- Paved designated mountain-bike trails 4 1.7 
- Unpaved separate bicycle paths 4 1.7 
- Unpaved desig. mountain-bike trails 3 1.3 
- Unpaved bicycle routes 3 1.3 
- Paved separate bicycle paths 3 1.3 

* Estimates of numbers of miles of bicycle access were: 

Type of Access 

Bike lanes on roads 
Paved bicycle paths 
Unpaved bike paths 

Frequency 

30 parks 
31 parks 
52 parks 

Avg.mi. 
/park 

6.3 
7.8 
22.2 

* Amenities/facilities offered at parks: 

Type of Amen./Facility 
Bicycle parking areas 
Bicycle trail signs 
Lower entrance fees 
Bicycle maps 
Seasonal access on roads 
Bicycle rentals 
Water fountains on trails 
Other 
Designated bike hours/days 
Bike services-air, repair 
Separate camping areas 
Shade ramadas on trails 
Guaranteed camping spaces 

Frequency 
132 

34 
29 
28 
16 
12 
11 

8 
7 
6 
6 
4 
2 

Range 

1-20 
1-35 
1-200 

Total 
Miles 

190 
244 

1,154 

Percent of Parks 
55.0 
14.2 
12.1 
11.7 

6.7 
5.0 
4.6 
3.3 
2.9 
2.5 
2.5 
1.7 

.8 

* Accessibility to parks for bicyclists riding from outside 

the park (distance, difficulty, safety) was coded based on 
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questionnaire responses. In order to do statistical 

analysis, the written comments (often lengthy explanations) 

were categorized as follows: easy, moderate, and difficult 

to very diff icul t. Parks wi thin two miles of an urban 

population center with no noted safety concerns were 

classified as easy access. Moderate access parks were 

between two to six miles of an urban population center and 

may have had moderate levels of safety or terrain problems. 

Difficult to very difficult access parks were those 

requiring travel of more than six miles or involving high 

levels of safety or terrain problems. 

Difficulty of Access Percent of Parks 

- Easy Access 
- Moderate Access 
- Difficult-very diff. 

36.9 
25.8 
37.3 

* Ratings for parks in providing access/facilities which would 

enable visitors to bicycle to areas/features within the park 

as an alternative to driving: 

Level of Access 

- All/Almost all areas/feat. access. 
- Most are accessible 
- About half are accessible 
- Some are accessible 
- Few/none accessible 

Percent of Parks 

41.5 
15.6 
5.2 

16.5 
21.2 

* Ratings of safety of bicycling within parks: 



Rating 

- Very safe 
- Safe 
- Somewhat safe 
- Unsafe 
- Very unsafe 

Percent of Parks 

14.1 
33.2 
34.1 
10.7 
7.8 
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* When asked if records were kept reflecting the use of 

bicycles, responses were: 82.1% No, 17.9% Yes. 

- Of the parks that did keep records the types of records 

kept were: 

Type of Record Frequency Percent 

- Accident reports 
- Visitor statistics 
- Other 

27 
13 
16 

48.2 
23.2 
28.6 

- Other records included: fee collection, back-country 

trail records, citations and warnings, and special use 

permits. 

* Problems associated with bicycles wi thin parks reported 

were: 

Type of Problem (checked off) 

- Off-trail bicycle use 
- Auto/bicycle conflicts 
- Pedestrian/bicycle conflicts 
- Bicycle thefts 
- Equestrian/bicycle conflicts 

Frequency 

91 
84 
65 
17 
16 

Percent 

37.9 
35.0 
27.1 
7.1 
6.7 

* Note: Since parks often reported more than one problem, 

the percent of parks reporting problems does not = 100%. 
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* Other problems reported through write-in comments: 

Type of Problem (written in) 

- Bicyclists not obeying rules 
- Safety 
- Resource damage 
- Access problem 
- Bike/bike conflicts 
- Conflicts with other users 

Frequency 

15 
9 
8 
4 
3 
2 

Percent 

6.3 
3.8 
3.3 
1.7 
1.3 

.8 

* When asked if the advantages of bicycle use within their 

parks offset the disadvantages, responses were: 59.2% Yes: 

40.8% No. 

* Explanations of their position if they answered "no" were 

coded as follows: 

Explanation ~F~r~e~q~.~o~f~~R~e~s~p~o~n~s~e= 
1. Safety problems 22 
2. Inappropriate activity 19 
3. Resource damage 6 
4. Illegal off-trail use 4 
5. Unfavorable envir. condo 1 

Some example comments: 

% of Parks 
9.2 
7.9 
2.6 
1.7 

.4 

1. Safety: "Unfortunately, roads in these parks are 
simply not constructed to safely accommodate vehicles 
and bicycles." (Questionnaire #P58, 1993) 

2. Inappropriate activity: "Our 'park' is inteno.ed by 
Congress to be primarily a hiking trail--patterned 
after Appalachian Trail." (Questionnaire #P127, 1993) 

3. Resource damage: "There are few trails for the bikes 
in the park, they are causing resource damage in the 
back-country area." (Questionnaire #P74, 1993) 

4. Illegal off-trail use: "Illegal bike use of hiking 
trails." (Questionnaire #P63, 1993) 

5. Unfavorable environmental conditions: "Environmental 
conditions (heat, wind, sun) make for uncomfortable 
conditions." (Questionnaire #P2, 1993) 
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* When asked if the parks attempted to decrease bicycle use in 

their parks: 90.5% (200 responses) replied "No"; only 8.8% 

(21 responses) replied, "Yes." 

* Estimates were made by park personnel of the percentages of 

bicyclists who either stay on or leave designated trails; a 

strong majority, 87.9%, were estimated to "stay on trails," 

while 12.6% were estimated to "Leave designated trails." 

* Fifteen parks reported converting roadways in parks to 

bicycle/pedestrian paths. 

- Generally, no notable opposition to the conversions was 

reported. Five parks reported financial savings; only one 

park was specif ic in determining how much savings were 

involved, reporting a $500/annual savings in maintenance 

costs (Questionnaire #P191, 1994). 

* When asked if the parks incorporated bicycle lanes/paths 

when constructing new roads: 

Response 

Always 
Most of the time 
sometimes 
Rarely 
Never 
No new roads constructed 
Would if they built any 

Percent 

5.2 
4.4 

10.4 
8.9 

37.0 
29.6 
4.4 
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* The parks were asked if they have any plans to expand future 

bicycle access/facilities within their parks: 

Future Plans to Expand 

- Yes 
- No 

Percent 

28.1 
71.9 

- Of the parks that do plan to expand access/facilities, 

coding of descriptions of their plans are as follows: 

Plan Frequency 

- Bike lane/expand road shoulder 18 
- Incorp. bike use in new management plans 10 
- Link trails of park to community trails 9 
- Mountain-bike trails 7 
- Extension of paved trails 6 
- Rail to trail conversion 3 
- Increase access on back-country dirt rds. 2 
- Planned road conversion 2 
- Separate pedestrian and bike lanes 2 
- Expand road closures 1 

* When asked if they felt it would be a worthwhile activity to 

promote increased bicycle use within their parks; 66.5% felt 

it would not be worthwhile, and 33.5% felt it would be. 

- As a follow-up question, they were asked to check off 

answers or write in other limitations they believed 

would affect offering increased use. 

Limitations (Checked off) 

- Limited space within park 
- Weather restrictions 
- Unsuitable terrain 
- Visitor would not use 

Frequency of Response 

87 
74 
65 
52 
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other Limitations (Written in) 
- Safety problems/narrow roads 27 
- Cultural landscape restrictions 16 
- Conflicts w/others/congestion 13 
- Need to protect park resources 12 
- Accessibility of bikes to park 7 
- Funding limitations 4 
- Distances too far within park 1 

* Park Personnel were asked if they believed that the National 

Park Service should implement a national policy to expand 

bicycle use: 

Response 
- Yes 
- No 
- Don't know 

Percent 
41.9 
27.4 
30.7 

- Comments were coded into the following: 

Comment Frequency 
-1. Each park is unique, and should create policy. 30 
-2. Supported increasing bicycle access. 
-3. Would generally support under certain conditions. 
-4. Objected to increasing access--various reasons. 
-5. Need for nat. policy on bike use in nat. parks. 
-6. Had safety concerns related to increasing access. 

Examples of Comments 

1. "Probably not a national policy; each site should make 
this determination." (Questionnaire #P115, 1993) 

2. "within certain front-country areas the use of 
bicycles could reduce vehicle traffic congestion and 
air pollution. The use of bicycles in certain back
country areas may be a viable recreation activity." 
(Questionnaire #P145, 1993) 

3. "If can be used to reduce 
(Questionnaire #P141, 1993) 

auto traffic." 

4. "Park's primary purpose 
was established as a 
significant cultural 
#P117, 1993) 

is not recreation. This park 
historical area to protect 
landscapes." (Questionnaire 

27 
24 

9 
6 
3 
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5. "A policy for overall use of bicycles including 
potential expansion of use and addressing user 
conflicts is required." (Questionnaire #P175, 1994) 

6. "I would agree with the concept of providing more safe 
bike paths/trails for the casual bicyclists. " 
(Questionnaire #P223, 1994) 

* Other general comments reported in a space at end of quest-

ionnaire asking for comments. 

"We are seeing increasing user conflicts and 
resource dam~ge and are beginning to seriously 
consider us~ng our authority to promulgate 
trailwide regulations to prohibit mountain-bikes." 
(Outdoor Recreation Planner, Questionnaire #P127, 
1993) 

"We do not have money or people to make it happen in 
the field where recreation takes place." (Park 
position left blank, Questionnaire #P192, 1994) 

"We are not against bicycles. We wage war on bicycle 
riders who fail to obey the law. Few to twenty 
percent of riders are spoiling it for the majority. 
Our park does not lend itself to bicycle use. The 
land is very fragile and unstable • besides 
concern for resources, there is concern for the safety 
of riders--in vehicle vs. bicycle accidents, the 
bicycle rider is usually the loser. We have not had 
any serious accidents yet, however the potential for 
one is ever-present." (Ranger/superintendent, 
Questionnaire #P163, 1993) 

"Parks have long neglected the bicyclist user group • 
• • if we build it (paths), they will come--to borrow 
a recent line." (Chief Ranger, Questionnaire #P218, 
1994) 

"Bicycles enable visitors to penetrate further into 
the park than they might on foot. This enhances their 
visit. Bicycle use could help reduce driving in some 
parts of the park. About 15% of our requests for 
trail information are for bicycle trails. We feel 
interest will grow as our new trail brochure informs 
visitors of the availability of bike trails." 
(Superintendent, Questionnaire #P197, 1994) 
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"I feel bicycles have less impact than equestrian use 
on trails. II (Chief Ranger, Questionnaire #P170, 1994) 

"NPS should use more bicycles for short distance 
work." (Superintendent, Questionnaire #P121, 1993) 

"I believe ANYTHING that reduces auto congestion, such 
as riding, is a great idea. Add to that the added 
benefits of physical fitness, cleaner air and a closer 
view of nature and you've got a good cause to 
implement a national policy for it. II (Ranger, 
Questionnaire #P184, 1994) 

"If they do [have a national policy to expand bicycle 
use], they must bring funding with it, or it will only 
be a paper exercise. Bicycles bring less impact on 
the park environment. Could possibly be incorporated 
in some campground fee collection and maintenance 
operations as localized transportation. II (Civil 
Engineer, Questionnaire #P194, 1994) 

4.2.1.4 Regional Survey Results: Descriptive 

The Regional Survey was designed to gain a better 

understanding of the similarities and differences in regional 

issues, problems, and policies related to bicycle use at a 

higher administrative level than the park units. Because 

there are only ten NPS regional offices, it was understood 

from the onset that this survey would yield limited data for 

statistical analysis. However, the survey did promote a 

systematized method for collecting policy information from 

each of the NPS regions. 
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* Seven of the ten regional offices responded: 

- North Atlantic 
- Mid Atlantic 
- Southeast 
- Midwest 
- Rocky Mountain 
- Alaska 

* Non-responding regions were: National capital, Pacific 

Northwest, and Western. 

* The professional positions of the respondents were: 

position 
- Ranger/Law Enforcement 
- Unspecified 
- Administrative Specialist 
- Resource Management 

Frequency 
3 
2 
1 
1 

Percent 
42.9 
28.6 
14.3 
14.3 

* Over half of respondents indicated that their region had no 

specific policy on bike use: four "No"s and three "Yes"es. 

* The three regions indicating a policy, stated: 

"Bicycles allowed only on park roads and designated 
routes (by regulation)." 

"Guidelines are spelled out in Superintendents 
Compendiums for each park. Included in this survey 
is a couple of example compendiums". 

The compendium for Cuyahoga Valley National Recreation 

Area states: 

"The Towpath Trail and carriage Trail Connector 
(paved) are designated for bicycle use, including 
operating a bicycle not more than two abreast." 

st. Croix National Scenic Ri verway the Compendium 

states: 
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"Use of mountain-bikes or other non-motorized 
bikes are prohibited on any riverway trails. 
They are permitted on established roads and 
parking areas." 

Indiana Dunes National Lakeshore's Compendium states: 

"Bicycles are permitted on the Long Lake Trail between 
Ogden Dunes and West Beach. Bicycles are permitted on 
the abandoned Harbor Belt railbed between West Beach 
and the Douglas Center for Environmental Education." 

"see attached--Bicycles are not permitted on 
trails. " Included was a copy of page 38 of NPS 
Management Policies, section 4.30 Bicycles, July 
1991 Edition. 

* When asked if their region keeps records on bicycle use, 

five offices said, "No", and two said, "Yes." 

* Of the records reported, one office cited violation 

notices and two cited accident reports. 

* Responses were interesting on the question of whether the 

region offered any type of incentives or assistance to park 

units to develop bicycle facilities. six responded "No," one 

did not answer the question, and none answered "Yes." 

* An open-ended question asked respondents to identify 

bicycle-associated problems identified in their regions. 

These were: 

- Mid Atlantic: 
"Shenadoah National Park has some issues regarding 
designated bike trails; most issues handled on apnX 
basis." 



- Alaska: 
"Very little use." 

- North Atlantic: 
"Off road use." 

- Southeast: 
"Mountain-bikes: 
pedestrians/hikers, 
earthworks, etc." 

- Rocky Mountain: 

safety to themselves and 
and resource damage to trai 1s, 

"Conflicts between bicycles and other users on narrow 
roads. Bicycles are not permitted on trails, so we do 
not have conflicts with hikers, horses, etc." 

- Southwest: 
"Folks ride bikes on trails intended for pedestrian 
use only. This can create safety hazards, resource 
deterioration, and visitor conflict." 

- Midwest: 
"1. Use of mountain-bikes on hiking trails designated 
for pedestrians. 2. Increased use of bicycles in 
parks overall." 
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* Asked if their regions had any plans to expand or restrict 

bicycle access/facilities within the region's park units, 

six of the seven regions responded by checking a box 

indicating that they were unaware of any such plans. 

However, the Midwest region checked boxes indicating that 

they had plans to both expand and restrict bicycles. 

Explaining: 

Some of our parks are expanding and creating 
new trails for bicycle use. Some of the parks 
are restricting use of bicycles due to impact 
on the park's resources. Several of our parks 
are working on alternative methods to 
accommodate bicycle users while at the same 
time restricting use to preserve resources. 
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* The questionnaire asked respondents to rate the level of 

each potential problem associated with bicycle use in their 

region on a five-point ordinal scale (l=major problem and 

5=not a problem). Results were: 

Potential Problem Mean Rating 

- Use in Unauthorized Areas 
- Funding Bicycle Facilities 
- Conflicts with Hikers 
- Resource Damage 
- Conflicts with Autos 
- Conflicts with Horses 
- Conflicts with Shuttle 

3.3 
3.6 
3.6 
3.7 
3.9 
3.9 
4.4 

* Other conditions that may limit the increasing of bicycle 
access written in by respondents: 

"Park managers perceive bicycle use as not being in 
the mandate of park legislation, especially in 
cultural areas--so bicycle trails are generally not 
given a high priority." 

"Fragmented, discontinuous trail development." 

"Most parks not really intended/designed for much 
bicycle use." 

"Preservation mandate may be in conflict with 
recreation use." 

* Asked if they were aware of any road closures in their 

region, four Regions responded "No," two "Yes," and one was 

"Unsure." 

* The two respondents that reported being aware of road 

closures rated the success of these closures on a five-

point ordinal scale (l=very successful and 
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5=unsuccessful)i one respondent answered very successful 

(1) and the other answered moderately successful (3). 

* When asked if they were aware of any areas within regional 

park units that would be good candidates for future road 

closures, responses were: four "Yes"es, two "No"s, and one 

"Unsure." 

* Asked if they were aware of any rail-to-trail conversions in 

their region, three answered "No," two "Yes," and two 

"Unsure." 

* Only one region rated the success of these rail-to-trail 

conversions; on a five-point ordinal ~cale (l=very 

successful and 5=unsuccessful), the respondent answered 

" ( 2) ,,-- success fu!. 

* When asked if they were aware of any areas within regional 

park units that would be good candidates for future rail 

conversions, two said "Yes," two "No," and three were 

"Unsure." 

* Respondents were asked to identify (from a listing) what 

they believed to be barriers to the further development of 

bicycle facilities in national parks: 



Barriers Frequency 

- Lack of funding 4 
- No public interest 2 
- NPS opposition 2 
- Inadequate trail parking 2 
- Other reasons 2 
- No NPS interest 1 
- Public opposition 1 

* The other reasons listed were: 

Terrain, special interest groups who just want 
their activity only!. 

lack of demonstrable (sic) need, requirement/ 
interest in assure (sic) safety and avoiding 
resource damage. 
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* Asked to rate their belief about national parks providing 

bicycle access as an alternative to driving (ordinal scale; 

l=definitely yes and 5=definitely no), one rated their 

belief as "Definitely Yes," three as "Possibly Yes," and 

three were "Uncertain." 

* The mean score of responses was 2.3. 

* Following this question was an open area for comments: 

- "lim speaking only for myself, but bikes provide a means 
of transport that has far less impact than automobiles." 

- "Would the point be to cut down on pollution, reduce 
energy consumption; what??" 

- "We would if there was a demand or need." - Alaska 
region. 

- "It depends on the legislation for each park, but in 
general we support the idea if cultural and natural 
resources are not adversely impacted." 
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- "In urban areas, safety is a major concern (gangs, 
drugs, etc.)." 

* Asked to rate their belief about national parks providing 

visitors bicycle access as a recreation activity (ordinal 

scale; l=definitely yes and 5=definitely no), three 

respondents rated their belief as "Definitely Yes," two as 

"Possibly Yes," and two were "Uncertain." 

* The mean score of responses was 1.9. 

* Following this question was an open area for comments: 

- "Depends, again, on impacts such activities would have 
on park natural and cultural resources." 

- "Depends on need." 

- "only in designated recreation areas." 

- "Roads--definitely, yes; widen bike lanes to enhance 
existing transportation networks. New trails may not 
be, depending upon purpose of park." 

* The next two questions asked respondents to rate (ordinal 

scale, l=high priority and 5=low priority) both the current 

level of priority and what they personally believed the 

priority for the development of bicycle facilities should 

be. 

priority: Frequency 
Current 

- (5) Low priority 5 
- (3) Medium priority 1 

4.7 
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Priority: Frequency 
Should be 

- (1) High priority 1 
- (2) Med/high 1 
- (3) Medium priority 3 
- (4) Med/low 1 
- (5) Low priority 1 

3.0 

* When asked to respond to the idea of the NPS developing 

either a policy or program to expand or restrict bicycle use 

within parks areas, four respondents chose "Expand Use," 

while three did not respond; none selected "Restrict Use." 

* An open space followed, asking for suggestions for what this 

policy/program might be: 

- "Depends if road bike or mountain-bike. Should have 
better access for road travel. Mountain-bikes if in 
a recreation area expand. Otherwise must carefully 
consider. Back-country areas may not be appropriate." 

- "Funding and FTEs in addition to what we have now. 
Funding would have to come from both personnel for 
policy development and implementation and funding for 
construction and maintenance." 

- "Probably will leave to discretion of individual parks. " 

- "I can't speak for other park areas. From a personal 
point of view. Bicycling is a recreational opportunity 
that allows our visitors to have a u.nique experience 
with the purpose of the area and should be encouraged 
when conducive with the purpose." 

- "Yes; the major reason would be to improve air quality. 
The Mid-Atlantic region, along with NAR [North Atlantic 
region], NCR [National capital region] and SER 
[Southeast region] are cooperating in implementing an 
Eastern Air Quality Mg:.nt. Initiative for parks." 
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- "Incorporate it into the planning process. Seek extra 
funding from sister agencies, DOE, DOT, etc., for demos 
and development." 

* At the end of this questionnaire, an open space invited 

other thoughts, ideas, or insights on the topic of bicycle 

use in national parks. Two comments were given: 

- "Air quality improvement, better and closer access to 
the resource, and improved recreational activities are 
the main reasons (in that priority order) for a national 
policy on bicycles." 

- "There are some NPS areas where bike use should be 
encouraged (mostly designated recreation areas). Other 
areas it would be permissible to eliminate vehicle 
congestion. without funding, all is impossible." 

4.2.2 comparative statistical Analysis 

This section is centered on comparing questionnaire 

responses between various groups (e.g. bicyclists vs. hikers) • 

The principal groups surveyed were: bicyclists, hikers, 

general park visitors, park personnel, and regional 

administrators. Park personnel and regional administrators 

were further divided into groups representing their 

professions: park superintendents, administrative assistants, 

resource managers, design/engineering, interpretation, and law 

enforcement. 
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4.2.2.1 Correlations 

statistical correlations between variables within three 

surveys were identified using the Pearson correlation test 

(the regional survey was excluded, since statistically 

significant data were not collected). The Pearson test 

provided a first step in establishing potentially significant 

relationships between the variables and helped distinguish 

which variables would be the focus of further statistical 

exploration. For further discussion on this statistical 

measure, see APPENDIX N, STATISTICAL MEASURES: Pearson Test. 

Trail User Survey: 

Variables 

Trail user satisfaction and: 

- Problems of bike/bike conf. 
- Problems of ped/bike conflicts 
- Problems of crowding 
- Problems of access 
- Problems of safety 
- Problems of trail surface 
- Problems of trail width 
- Problems with pets of leashes 
- Problems with litter 
- Problems with intersections 
- Problems with maintenance 
- Problems with poor signage 
- Problems with lack of info. 
- Problems with lack of parking 

Age and: 
- Support for increased access 

Pearson Corre
lation 

.1213 

.1567 

.1552 

.1781 

.1467 

.1908 

.1232 

.1273 

.1808 

.1498 

.2102 

.1455 

.1022 

.0982 

.1316 



General Park Visitor Survey 

Level of support and: 
- Appropriate use restricted to designated trails 
- Likelihood of renting a bicycle 

Likelihood of riding if more trails and: 
- Likelihood of renting 

Likelihood of renting if more trails and: 
- Miles traveled from home 
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.5100 

.2988 

.4764 

-.1500 

Once correlation relationships were identified, two basic 

types of statistical tests were conducted between identified 

variables to test the strength of the association: Analysis 

of Variance (ANOVA) and Measures of Association. 

4.2.2.2 Analysis of Variance and Tukey Tests 

Test results are reported that showed significant 

differences in variance, and those that did not. The test 

results of cases which were tested and did not yield levels of 

significant variance are included to clarify relationships 

between these variables. In instances where a significant 

difference in variance was found (F probability below .05), 

the Tukey test follows. For further description of this test 

see APPENDIX N: STATISTICAL MEASURES, Analysis of Variance and 

Tukey Tests. 
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* Variable Support (for increased access) tested against 

variable Vistype (category of park visitor group). 

Result: F Probability = .000 

- Tukey test: 
Variable labels: 
Support Level 

1 = Strong Support 
2 = Moderate Support 
3 = Neutral 
4 = Opposed 
5 = Strongly Opposed 

Result: 

Group 
Grp. 1. Bicyclists 
Grp. 6. General vis. 
Grp. 5. Rollerbladers 
Grp. 2. Walkers/Hikers 
Grp. 3. Joggers 
Grp. 4. Horseback 

Vistype (of group) 

Grp. 
Grp. 
Grp. 
Grp. 
Grp. 
Grp. 

1 = Bicyclists 
2 = Walkers/Hikers 
3 = Joggers 
4 = Horseback riders 
5 = Rollerbladers 
6 = General visitors 

Group Mean 
1.26 
1.75 
2.00 
2.62 
2.89 
3.50 

Groups with Significant Variance (.05 level) 

- Grp. 1 with Grp. 2, Grp. 3, Grp. 4, Grp. 5, Grp. 
- Grp. 2 with Grp. 1, Grp. 6 
- Grp. 3 with Grp. 1, Grp. 5, Grp. 6 
- Grp. 4 with Grp. 1 
- Grp. 5 with Grp. 1 
- Grp. 6 with Grp. 1 

6 
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* Variable Age tested against variable Vistype (of group). 

Result: F Probability = .018 

- Tukey test: 
Afm Type 

1 = 14 and under Grp. 
2 = 15-24 Grp. 
3 = 25-34 Grp. 
4 = 35-44 Grp. 
5 = 45-54 Grp. 
6 = 55-64 Grp. 
7 = 65-74 
8 = 75 and over 

Result: 
Group 
Grp. 5. Rollerbladers 
Grp. 1. Bicyclist 
Grp. 2. Walkers/Hikers 
Grp. 3. Joggers 
Grp. 6. General vis. 
Grp. 4. Horseback 

(of group) 

1 
2 
3 
4 
5 
6 

= Bicyclists 
= Walkers/Hikers 
= Joggers 
= Horseback riders 
= Rollerbladers 
= General visitors 

Group Mean 
2.87 
3.46 
3.56 
3.64 
3.66 
5.50 

Groups with Significant Variance (.05 level) 

- Grp. 4 with Grp. 5 

* The sample group of both groups represented (4 and 5) 

were small; particularly Group 4 (Horseback riders), 

which had only two representatives. Therefore, the 

significant difference between these groups is 

inconclusive. 

The following are results of ANOVA tests that determined 

no significant levels (F probability below .05) of variance 

between the tested variables: 
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variables F Probability 

* Variable Support (increased access) and: 

- Region (administrative region of park) .624 
.444 
.335 
.248 

- Age 
- Ptype (type of national park) 
- position (type of NPS employee) 

* Variable satisfy (trail satisfaction) and: 

- Transp (type of trail user). .170 

4.2.2.3 Measures of Association 

Using the Crosstabs function within the SPSS program, 

Measures of Association between survey variables were gauged. 

The groups Horseback riders (total responses 2) and 

Rollerbladers (total responses 15) were not included since the 

number of responses were not considered statistically 

significant. The most preferred choices for each group are 

underlined. For a further description of this test, see 

APPENDIX N: STATISTICAL MEASURES, Measures of Association. 

* Variable Labels: 
Trail User Group 
Bicyclists 
Walking/Hiking 
Jogging/Running 

Trail User Group 

Bicyclists 
Walking/Hiking 
Jogging/Running 

.1 
1.0 

.1 

.0 

Percent 
d 
16.6 
19.9 
35.3 

2-
16.6 
61.8 
26.5 

Trail Length 
1 = 1 mile or less 
2 = 2-5 miles 
3 = 6-10 miles 
4 = 10-25 miles 
5 = 25 plus miles 

4 
36.5 
8.9 

23.5 

~ 
29.4 
4.2 

14.7 

Total # of 
Responses 

211 
191 

34 



* Variable Labels: 

Trail User Group 

Bicyclists 
Walking/Hiking 
Jogging/Running 

Trail User Group 

.l 
Bicyclists 20.0 
Walk/Hike 25.8 
Jog/Run 22.4 

* Variable Labels: 

Trail User Group 

Bicyclists 
Walking/Hiking 
Jogging/Running 

User Group 

~ 
5.4 
6.1 
5.3 

.l 

Bicyclist 26.6 
Walking/Hiking 46.1 
Jogging/Running 24.2 
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Trail Layout 

1 = Loop 
2 = One-way 
3 = Flat terrain 
4 = Hilly 
5 = Straight 
6 = Curved 
7 = Varied Terrain and Layout 
8 = Other 

Percent 

d .! ~ 6 Z ~ 
10.6 11.4 6.9 11.6 32.6 1.5 
9.2 13.0 5.9 10.7 28.6 .6 
5.3 17.1 5.3 11.8 31.6 1.3 

Safety Rating 

1 = Very Safe 
2 = More than Safe 
3 = Safe 
4 = Less than Safe 
5 = Very Unsafe 

Percent Total ti. of 
~ d 4 ~ Responses 

25.6 34.5 10.8 2.5 203 
24.1 20.9 5.8 3.1 191 
36.4 21.2 15.2 3.0 33 



* Variable Labels: 

Trail User Group 
Bicyclists 
Walking/Hiking 
Jogging/Running 

Trail User Groul2 
.1 

Bicyclists 
Walking/Hiking 
Jogging/Running 

* Variable Labels: 

Trail User Group 
Bicyclists 
Walking/Hiking 
Jogging/Running 

User Group 

52.4 
16.4 
33.3 

.1 

Bicyclist 81.3 
Walking/Hiking 20.9 
Jogging/Running 20.6 

2. 

6.6 
11.2 
13.3 

1 = 

Trail Material 
1 = Paved 
2 = Gravel 
3 = Dirt 
4 = Woodchip 
5 = Other 

Percent 
d 4 a 
35.2 5.6 .8 
53.4 16.8 2.2 
44.4 8.8 .0 

SUPl20rt 
Strongly Support 

2 = Moderately Support 
3 = Neutral 
4 = Opposed 
5 = Strongly Opposed 

Percent 
2. d ~ a 
13.4 4.3 .0 .1 
29.4 26.7 13.4 9.6 
11.8 44.1 5.9 17.6 

191 

Total t!.. of 
Responses 

250 
232 

45 

Total t!.. of 
Responses 

209 
187 

34 



* Variable Labels: 

Park Visitor Type 
Bicyclists 
Walking/Hiking 
Jogging/Running 

Park Visitor TY!2e 
1 2 
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Appropriate Place to Ride Bicycles 
1 = Paved Trails 
2 = Off Trails 
3 = Roads 
4 = Unpaved Trails 
5 = Wilderness Areas 
6 = Designated Bike Trails Only 

Percent Total ti. of 
3 4 5 6 Responces 

Bicyclists 27.5 10.2 17.2 20.0 7.4 17.5 209 
Walk/Hike 33.5 
Jog/Run 21.7 

* Variable Labels: 

TY!2e of National Park 
1 = National Park 

5.7 
8.7 

2 = Monument/Historic Park 
3 = Preserve/Reserve 
4 = Recreational Park 
5 = Historic site 
6 = National Parkway 

Region 

North Atlantic 
Mid Atlantic 
Nat. capital 
Southeast 
Midwest 
Rocky Mtn. 
Southwest 
Western 
Pacific North. 
Alaska 

1 

10.5 
o 

7.7 
15.0 
7.1 

40.0 
10.0 
20.0 
28.6 
70.0 

21.1 
25.0 

o 
17.5 
25.0 
36.6 
46.7 
42.5 
35.7 
20.0 

18.0 
8.7 

9.5 3.2 30.1 
21.7 13.0 26.1 

Region 
North Atlantic 
Mid Atlantic 
National Capital 
Southeast 
Midwest 
Rocky Mountain 
Southwest 
Western 
Pacific Northwest 
Alaska 

Percent 
J. ~ 

o 
o 
o 

2.5 
3.6 
o 

3.3 
o 
o 

10.0 

5.0 
18.8 
15.4 
15.0 
28.6 
6.6 

16.7 
15.0 
14.3 

o 

.2. 

63.2 
50.0 
61.5 
45.0 
35.7 
13.3 
23.3 
22.5 
21.4 
o 

o 
6.3 

15.4 
5.0 
o 

3.3 
o 
o 
o 
o 

187 
34 

Total ti. of 
Responses 

19 
16 
13 
40 
28 
30 
30 
40 
14 
10 



CHAPTER 5 

DISCUSSION AND RECOMMENDATIONS 
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This chapter presents a discussion and synthesis of the 

results described in Chapter 4, in relation to the specific 

and general research questions asked in Chapter 1. Research 

questions are stated in bold face, with discussions following. 

Recommendations relating to each of the questions follow the 

discussion and are based on findings from this study (while 

also taking into account the findings of other studies which 

were reviewed in Chapter 2). A summary of conclusions and 

recommendations is given at the end of the chapter. 

5.1 Specific Research Ouestions: 

What is the current status of bicycle access/facilities within 

U.S. national parks? 

Bicycle access and facilities vary greatly from one 

national park to the next. To some extent, however, bicycle 

access and available facilities correspond to the national 

park-unit classification type. In general, designated 

national parks, along with recreation-oriented parks (such as 

National Recreation Areas, National Lakeshores, and National 

Seashores), offer greater access and facilities than do other 

classifications of parks. Also, parks categorized as historic 
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site areas (such as National Historic Sites, National 

Memorials, National Battlefields) offer less access or 

facilities overall than do other categories of parks. It is 

likely that bicycle use in historic site areas is limited 

either by lack of space or because this use could jeopardize 

the park's historic setting. 

National parks and recreation-oriented parks are the only 

park units which offer separate bike paths (both paved and un

paved) . They are also much more likely to offer bicycle 

rentals, designated bicycle routes, and mountain-bike trails 

than other park unit classifications. 

Twenty-one parks reported offering marked lanes on roads 

for bicycles (a total of 190 miles); just three parks offered 

paved, separated bicycle paths; and four parks reported 

separate, unpaved trails for bicycle use. 

Other notable types of bicycle access offered in national 

parks were paved (50 parks) and non-paved (45 parks) 

bicycle/pedestrian paths which are multi-use trails. Much 

like access for bicycles on park roadways, this type of 

bicycle access is inherently troubled with potential safety 

and user-conflict problems and appears to be an afterthought 

rather than designed specifically for bicycles. 

with regard to the types of amenities or facilities 

offered to bicyclists in national parks, by far the most 

frequent type of facility is bicycle parking areas (132 out of 
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the 240 returned questionnaires, or 55.0%). other notable 

facilities included: 

Bicycle trail signs 14.2% of parks surveyed 
- Lower entrance fees 12.1% of parks surveyed 
- Bicycle maps 11.7% of parks surveyed 
- Seasonal access 6.7% of parks surveyed 
- Bicycle rentals 5.0% of parks surveyed 

For a more complete reporting of bicycle access and 

facilities, refer to 4.2.1. 3 , Parks Survey Resul ts : 

Descriptive. 

Automobile and Bicvcle Facility Development and the 
Relationship of the NPS Mission 

Ground travel during the 20th century has been 

revolutionized by the development of the automobile and the 

facilities to accommodate its use. The park service, like 

society at large, is still largely shaping its built 

environment to accommodate the car. As we near the 21st 

century, it is becoming increasingly apparent that, despite 

the advantages gained through automobile use, the 

disadvantages need to be considered when evaluating 

comprehensive transportation systems. Encouraging the use of 

bicycles and walking can minimize pollution, save energy, and 

rejuvenate community life. A focus on design alternatives 

which provide bicycling and walking opportunities and help 

reduce automobile dependency are just beginning to be 

recognized as vital components of transportation planning. 
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The Park Service is charged with the protection of some of 

the most valued and pr istine u. S. landscapes. It has been the 

inspiration and model for the advancement of other national 

park systems throughout the world. The NPS has a unique 

opportunity of being in a leadership position. The NPS also 

has a guiding mandate which stresses environmental protection 

while providing access, service, and interpretative education 

to the public. A number of internal and external reviews of 

national park policies and management have noted a need to 

better align NPS management practices with the NPS mission. 

Some examples follow: 

The enabling legislation establishing the National Park 
Service and its individual park units clearly mandates, as 
the primary objective, the preservation and conservation 
of park resources, in perpetuity for the use and en.joyment 
of future generations. The National Park Service 
recognizes that changes in priorities and reallocation of 
resources will be required to meet this mandate and is 
committed to such changes (NPS, State of the Parks: 1980, 
1980, p.X) 

Revise the NPS management planning process to emphasize 
resource protection • • . We recommend that the National 
Park Service embark on an innovative program of facility 
planning, design and maintenance to prepare the 'front
country' of each park for future visitor use • • • We 
recommend that the National Park Service take prompt 
action to develop visitor transportation systems in parks 
where resource protection and enhancement of the visitor 
experience can be achieved . • • The National Park Service 
should promote sound ecological management of its natural 
and cultural resources and develop visitor-use policies 
consistent with such management, as the two primary goals 
in the coming century (NPS, October 1991. Draft Revised 
Issues and Recommendations from the 75th Anniversary 
Symposium (Vail Report), pp.7-13) 
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The consequence of this popularity [increased park 
visitation] mirror the ills of large urban areas: traffic 
congestion and grid-lock, the degradation of both cultural 
and natural resources, and human conflict. As the number 
of visitors increases, so does the damage to our national 
parks • In many parks, it is not the number of 
visitors that creates the problem but rather the number of 
cars • • • The extent of most visitors' experience of a 
park unit is a tour by car: people drive in, through, and 
out of the park . Each park unit should initiate 
visitor education programs to alert visitors to their 
impacts on the resources (NPCA, 1992, Parks in Peril: The 
Race Against Time Continues, pp.13-15). 

One of the recommendations of the [Vail] symposium 
participants was that the National Park Service adopt the 
concept of sustainable design as a guiding principle of 
facility planning and management • . • to illustrate and 
promote conservation principles and practices through 
sustainable design and ecologically sensitive use (NPS, 
February 1992-b, sustainable Design: A Collaborative 
National Park Service Initiative, p.1). 

Other government agencies have taken the lead in promoting 

bicycle use. For instance, the local government of Davis, 

california, has actively supported the development of bicycle 

facilities since the 1960s and, as a result, 25% of the city's 

work-force rides bicycles to work (Bicycle Federation of 

America, 1993). Davis is not alone in i cs support of 

developing bicycle facilities. Many city and state 

governments employ full-time staff members to help develop 

facilities and coordinate programs to encourage the increased 

use of bicycles. The passage of design regulations often 

accompanies city support for bicycle facilities; for example, 

Tucson requires that all new or redeveloped arterial and 

collector roads include five-foot-wide striped lanes for 



198 

bicycles (FHWA, 1992). Federal legislation such as the (1990) 

U.S. Clean Air Act mandate the reduction of air pollutants 

(linking financial subsidies to compliance) and encourage city 

governments to develop bicycle facilities as a means of 

reducing air pollutants. In addition, the 1991 federal 

Intermodal Surface Transportation Efficiency Act (ISTEA) helps 

financially support the development of these facilities. 

Recommendations: 

The National Park Service should: 

* Systematically review programs and policies which other 

government agencies have adopted to promote increased 

bicycling and walking. Adapt the policies and programs 

which best meet the needs of the NPS. 

* Embrace and fund policies and programs that encourage 

park visitors to drive less and bicycle and walk more. 

A policy that allocates a proportion of all 

transportation funds for the development of these 

facilities should be considered. This policy should 

mandate the inclusion of bicycle lanes on all new or 

redeveloped arterial roadways. 

* Create a bicycle coordinator position to assist in the 

development and planning of bicycle facilities within the 

system. The duties of this bicycle coordinator would 

include following legislative developments relating to 

bicycle use and assisting individual park units in 
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planning facilities and identifying potential funding 

sources (such as ISTEA). This position seems best sui ted 

to be administered through the Rivers and Trails Program. 

* Hold seminars on bicycle- and walking-related topics for 

park service employees, including: park planners, 

architects, landscape architects, and traffic engineers. 

These seminars could help bridge differences between 

disciplinary approaches, be a platform for discussing the 

need to re-evaluate the traditional automobile focus, and 

help advance a unified and comprehensive vision of park 

transportation planning. 

* Develop innovative programs and policies that support the 

reduction of automobile-dependent park transportation 

systems while encouraging bicycling and walking. As an 

international leader, document and showcase successful 

programs and provide technical assistance for other park 

systems. 

Who rides bicycles within national parks, and why? 

It is difficult to present from the results of this study 

a full, descriptive profile of "the bicyclist" in national 

parks. However, an interesting finding is that there was no 

statistically significant distinction between the age groups 

of bicyclists within the case-study parks and the age groups 

of the general park visitor or trail user groups. This 
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finding was in contrast to findings recently reported by the 

Federal Highway Administration, which identified age as the 

most significant variable: "virtually every survey 

demonstrates that bicycling becomes less popular with age, 

especially utilitarian bicycling" (FHWA case study #1, 1992, 

p.1). Perhaps, since national parks represent a high level of 

non-utilitarian-oriented bicycling, the age variable was not 

significant. 

Demographic information on bicycle use outside parks, 

such as reported in a 1991 Harris poll, suggests that 

bicyclists represent the full spectrum of income brackets 

(al though there may be a tendency for bicyclists to be in 

either a low-income or high-income bracket). The demographic 

factor of gender shows little correlation to the likelihood of 

bicycling (FHWA case study #1, 1992). For more information 

regarding demographics of bicyclists, refer to 2.3.3, 

Demographics. 

Even though the Trail User survey showed no significant 

distinction between age groups of bicyclists, there did appear 

to be some distinction between bicyclists and general park 

visitors in regards to other park-use characteristics. 

Bicyclists tended to live closer to the park and visited the 

park more frequently than did general park visitors. In 

addition, the bicyclist was less dependent on using an 

automobile to arrive at the park, since some of the bicyclists 
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accessed the park on their bicycles; this was particularly 

true at Rock Creek and Golden Gate, where large urban 

populations live close to the park. This statistical tendency 

did not hold true at Yosemite, which is not near an urban 

center, although numerous park employees did use bicycles as 

their main mode of travel within the Valley area. 

Overall, trail users at case-study parks were traveling 

with friends (38.9%), traveling alone (27.6%), or with family 

members (25.7%). Of those traveling in groups, the size of 

the group was most often just two people (53.5%). The 

likelihood of traveling in a group, as well as the type of 

this group, varied between case-study parks; for instance, 

there was a greater occurrence of family groups at Yosemite. 

No noticeable distinction was made between the type of trail 

user and the likelihood of traveling with either family or 

friends; except for the joggers, who were more likely to be 

traveling alone. 

Reasons given by trail users for visiting the case-study 

parks varied. In general, trail users (including bicyclists) 

most often cited exercise as their reason for visiting the 

trail (24%); in addition, escaping the city (17%) and viewing 

plants and wildlife (15%) were also frequently reported. It 

should be noted that responses to this question varied among 

case-study parks. For instance, at Yosemite, the most popular 

reason given for visiting the trail was to see points of 
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interest (24.9%). 

Some distinctions can be made in the purposes of 

bicyclists in visiting the case-study parks when compared to 

the purposes of other trail users. For instance, bicyclists 

and joggers were more likely to cite the reason 'physical 

challenge' than did walkers/hikers. Correspondingly, 

walker/hikers were more likely to cite the reason 'see points 

of interest.' As a group, bicyclists were more likely to cite 

the purposes 'be around other people' and 'family/social group 

activity' and less likely to cite 'be away from other people' 

than the groups of walker/hikers or joggers. 

Not too surprisingly, 100% of the joggers came to the 

park specifically to be on the park trail, whereas about two

thirds of the walking/hiking group and seven-ninths of the 

bicyclists came specifically to be on the park trail. 

Recommendation: 

* Design trails with appropriate width to accommodate the 

most frequent type of trail use, group travel. Trail 

width should be a minimum of 10 feet. If trail traffic 

is expected to be heavy, or if it is decided to mix 

pedestrian and bicycle use on the same trail, the minimum 

width should be no less than 12 feet (FHWA, November 

1992). 

* Develop a trail system for bicycles that emphasizes 

accessing points of park interest. consideration should 
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also be given to providing interpretative signage along 

these routes. Provide parking racks and regulation 

signage at destination points. 

How satisfied are current trail users? What problems do they 

perceive? 

When asked how satisfied park-trail users were with the 

trail on which they were surveyed, the majority of trail users 

indicated being very satisfied (35%), and only 7% were very 

unsatisf ied. However, as is suggested in Survey Responses: An 

Evaluation of Their Validity, there may be a general tendency 

for people to answer questions with a predisposition of giving 

a positive assessment (Wentland and smith, 1993). This 

tendency may be particularly evident when questions are broad 

in scope or would reflect a socially desirable position. 

Although generally consistent, trail satisfaction varied 

to some extent among case-study parks. Trail users at Golden 

Gate were extreme in their responses when compared to trail 

users at Rock Creek and Yosemite; more trail users reported 

being very satisfied (45.8%) and more trail users reported 

being very unsatisfied (10.6%). Although there was no 

statistically significant distinction between trail user 

groups and satisfaction, the bicyclist group appeared to be 

less satisfied than were the other trail user groups. 
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Wentland and smith (1993) suggest that one method to 

compensate for the positive bias tendency is to pose more 

specific questions. When the trail satisfaction-question was 

made more specific, having trail users evaluate potential 

trail problems, the results yielded greater information on the 

difficulties trail users were experiencing. 

Perceived problems of trails varied between parks, 

although three appeared to be common concerns in all three 

case-study parks: lack of drinking water, bicycle/pedestrian 

conflicts, and crowding. Trail users at Rock Creek reported 

numerous problems, including (in descending order of 

importance): width of trail, pedestrian/bicycle conflicts, 

trail surface, dangerous intersections, and auto/bike 

conflicts. crowding appeared as the dominant concern at 

Yosemite and lack of drinking water at Golden Gate. 

In general, bicyclists were more critical of trail 

conditions than were the other user groups; they expressed 

problems with trail width, surface conditions, 

automobile/bicycle conflicts, and dangerous intersections. 

Joggers were more likely to rate pedestrian/bicycle conflicts 

as being a trail problem. 

Another question was helpful in identifying trail 

problems. An open-ended question asked trail users what they 

liked least about the trail. The bicyclist group identified 

negative trail attributes most frequently, whereas 
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walkers/hikers were more likely to mention lack of facilities. 

Each case-study park had its own distinct set of reported 

trail problems. 

In reviewing background material for Rock Creek Park, 

dissatisfaction with physical trail attributes emerged as a 

major concern. The washington Area Bicycle Association (WABA) 

has frequently addressed the issues of trail maintenance and 

safety of the Rock Creek Park trail in its membership 

newsletter, Ride On!. These issues were also prominent in a 

1990 NPS report Paved Recreation Trails of the National 

Capital Region. My trail user survey reflected these concerns 

for poor trail conditions. 

Another primary issue at Rock Creek was the closing of 

the park's main roadway to automobiles. Large turnouts of 

recreationists during weekend road closures has encouraged 

bicycle-advocacy groups such as WABA and Auto Free D.C. to 

work towards the permanent closure of parts of the park's main 

road, Beech Drive. Refer to 4.1.1.3, Trail Issues and User 

satisfaction at Rock Creek, for further details on the 

closings. 

At Golden Gate NRA, conflicts between user groups on 

mUlti-use trails were a principal problem. Whether bicyclists 

actually pose a sUbstantial risk to other trail user groups 

remains an issue of debate (see 2.7.3, User Conflicts); 

however, trail user dissatisfaction has been vividly expressed 
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by hikers and horseback riders who are displeased with the 

rapid growth of mountain-bike use on the recreation-area 

trails. Another dominant trail concern at Golden Gate was 

resource protection; see 2.7.4, Resource Damage for further 

discussion. 

At Yosemite, crowding was the primary concern expressed 

when an open-ended question asked trail users what they liked 

least about the trail on which they were surveyed. This 

concern for crowding was again reflected in another question 

that had respondents rank various potential trail problems; 

crowding was identified most frequently as a major problem. 

A strong correlation exists between perceived trail 

problems and individual case-study parks. Recommendations for 

improving trail problems that relate to bicycling and walking 

must start with a dual examination of existing trail 

conditions and an overall assessment of how these conditions 

relate to other transportation issues within the park. 

In effect, the resolution of specific trail problems 

should be viewed within the context of a comprehensive park 

transportation plan. For instance, at Rock Creek Park, the 

current multi-use, paved trail is narrow and in poor repair. 

within an overall evaluation of park transportation, it may be 

better to transform this decaying, paved trail into an unpaved 

hiking trail, while converting the main park roadway into a 

bicycle/pedestrian corridor. 
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Recommendations: 

* comprehensive park transportation plans should be 

developed for all park units. If transportation plans 

already exist, these plans should be reviewed and updated 

to reflect an emphasis on providing bicycle and 

pedestrian facilities. The involvement of the local 

communi ty is a vi tal component to planning bicycle routes 

and programs (NPS, June 1990). 

* within comprehensive transportation planning, the 

planning of trails should not be piecemeal; linkages 

(within and outside the park), alignment questions, 

bridge crossings, destination points, signs, 

intersections, trailhead/destination parking, and support 

facilities should all be accounted for. Attention should 

be given to the placement of the trail in regards to 

other park activities. For example, trails adjacent to 

the road create particularly dangerous conditions at 

night; headlights of oncoming automobile traffic can 

effectively blind the bicyclists (such is the case at 

Yosemite near Curry village). 

* Separate user groups so pedestrians don't feel threatened 

by bicycles, and bicycles are not endangered by 

automobiles. 

* Maintain trails. Bicycling safety is impaired by uneven 
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pavement surfaces and the growth of plant material. 

Periodically inspect the trails for potholes and root 

bumps. In addition, plant debris, loose gravel, and 

broken glass should be routinely removed from pavement. 

An added advantage of wide trails is that vehicle access 

can promote easier maintenance, al though caution is 

required in not driving heavy trucks on paved trails. 

For further suggestions on trail maintenance, see 

Appendix L: Trail Maintenance. 

* Some specific recommendations for each case-study park 

follow: 

- Rock Creek Park has an opportunity to close portions of 

Beech Drive to ever-increasing levels of automobile 

commuter traffic. It is believed that such permanent 

road closures along segments of Beech Drive would best 

serve the long-term NPS interests of protecting park 

resources while preserving the integrity of the park 

setting. These closures would also better serve the 

public's interest in that they would provide greater 

recreational opportunities. An added advantage would 

be the community service of providing a travel corridor 

for commuter bicyclists. Park access and parking for 

those arriving by automobile would be one factor in 

determining which segments of the road to close. 

- Yosemite needs an updated, comprehensive park 
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transportation plan, which includes bicycle, 

pedestrian, and automobile use on separated travel 

systems. Specific to bicycle use, it is recommended 

that existing paved trails need to be widened to better 

accommodate the high levels of current use. Segments 

of the existing multi-use trails parallel to the 

roadways should be designated for pedestrian use only. 

Designated bicycle trails should be constructed away 

from the roadway. 

- Golden Gate NRA will soon be facing new opportunities, 

with the closings of the Presidio military facilities 

within the recreation area. These closings will make 

some of the prime waterfront property along the San 

Francisco Bay available for restoration and 

recreational use. It is recommended that bicycle and 

pedestrian travel within these areas receive high 

priority. 

Although GGNRA has been a leader in addressing 

many of the current issues of bicycle use in national 

parks, such as problems of trail user conflicts, it is 

believed that the park still suffers from the lack of 

comprehensive transportation plan. In such a plan, 

public access from all types of alternative modes of 

transportation should be accounted for. Specifically 

relating to bicycle use, greater consideration should 
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be given to bicyclists traveling to and within the park 

as a means of transportation: this would be 

accomplished by providing marked lanes on roadways and 

potentially restricting automobile use along some 

segments of roads within the recreation area. 

What are trail users' preferences? 

Trail users were asked to report their preferred trail 

characteristics. Results of the survey showed that, on 

average, the most preferred trail was a dirt trail with varied 

terrain and layout of between two and five miles. However, 

trail preference varied between trail user groups. Trail 

length appeared to reflect the distance the user could travel 

during a park visit. Bicyclists preferred trails of 10 to 25 

miles, joggers preferred trails of six to ten miles, and 

walker/hikers preferred trails of two to five miles. 

Bicyclists also preferred paved trail surfaces, whereas both 

the jogging and the walking/hiking groups preferred dirt 

trails. All trail users preferred varied terrain and layout 

and additionally showed strong support for loop trail designs. 

Two open-ended questions asked trail users what they 

liked most and least about the trail they were on. Overall, 

trail users most frequently noted a landscape characteristic 

(such as the area being a "scenic" or "open" space), as being 

what they liked best about the trail. The most frequently 
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cited negative characteristics related to negative qualities 

of the trail itself, such as poor trail maintenance or lack of 

signage. 

Differences between the trail user groups' trail 

preferences were discovered when comparing group responses to 

the question of 'what they liked best' about the trail on 

which they were surveyed. Bicyclists more frequently reported 

liking 'lack of cars,' 'access close to home,' and the trail 

being a 'safe/pleasant place' for their activity. The 

walking/hiking group more frequently reported some positive 

trail attribute (such as good trail surface), and the jogging 

group more frequently reported liking some 'physical feature 

of the park,' such as the trail being within a scenic area. 

In addition, an open-ended question at the end of the 

survey asked why respondents either supported or opposed the 

concept of expanding bicycle access. Trail users most 

frequently expressed a need for 'controlling access' (31.2% of 

comments), such as having separate trails for hikers and 

bicyclists. Three examples of this frequent response are as 

follows: 

"I think bicycles are a great way to see the park 
but would like to see their own trails for 
pedestrian safety." (Questionnaire #TUY269, 1993) 

"I'm in support as long as bikes and hikers are on 
different trails." (Questionnaire #TUY252, 1993) 

"Moderate support - If trails could be separate for 
safety concerns." (Questionnaire #TUY266, 1993) 
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Reoommendations: 

* Where possible, separate bicyclists from automobile 

traffic and other trail user groups. If by no other 

means, use striping to create separate lanes. 

* In general, bicycle access should be paved; where 

possible distances of between 10 and 25 miles should be 

considered. Hiking trails should remain unpaved and 

relatively short; between two and five miles long. 

Differences in trail preferences can help reduce trail 

conflicts; the designer can "designing out" trail user 

groups which prefer other trail conditions. Loop 

trails are preferred by all trail users and this type 

of trail layout can reduce the perception of crowding 

to the users. For greater details on recommendations 

for trail design, see APPENDIX M: TRAIL DESIGN. 

* Trail user groups prefer to be separated; designate 

trails for specific trail groups. 

* Equal signage should be given to trail users as is 

currently directed at park visitors in automobiles. 

For travelers' convenience, and as a safety 

consideration, mark trails with mileage posts. 

* Link park trails to those of the surrounding community. 

These trail projects help build community pride, 

develop community support for the park, and reduce the 

need of using automobiles to access the park. 
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Are there conflicts between various user groups? 

Trail user conflicts are well documented in the 

literature (Chapter 2.7.3, User Conflicts) and have become the 

focal point of trail management discussions in a number of 

parks, including Golden Gate NRA. These conflicts were 

corroborated in this study: on average, pedestrian/bicycle 

conflicts were the most noted problem identified by trail 

users. However, Rock Creek trail users also frequently 

reported conflicts between automobiles and bicycles. Overall, 

horse/bicycle conflicts were low; this category of conflict 

was most frequently reported at Golden Gate. It should be 

noted that designated horse trails were located at each of the 

case-study parks. The absence of horses on the mUlti-use 

trails during the times the questionnaires were being 

completed (one horse sighted) may account for the low 

incidence of reported horse/bicycle conflicts. 

safety concerns are a central feature of trail user 

conflicts. Perhaps the most serious problem relates to 

automobile/bicycle conflicts, since they are most likely to 

result in serious injury or death. Ninety-six percent of 

fatal bicycle accidents involve automobiles, according to the 

Bicycle Institute of America in 1993. 

Bicyclists on trails are much more likely to pose a 

danger to themselves than to other trail user groups (Bicycle 

Trails Council of Marin, 1993; NPS, March 1990), since trail 



214 

accidents typically only involve bicyclists causing injury to 

themselves. This idea was conf irmed in this study; the 

accidents (some fatal) reported by case-study parks involved 

cyclists causing injury only to themselves, not to other trail 

users. 

In a 1990 NPS study on mountain-bike use, 39 out of the 

65 parks that reported having mountain-bike activity reported 

safety concerns arising from conflicts between hikers and 

bikers on single track trails (Tilmant, 1991). Another safety 

concern expressed by park personnel was their abili ty to 

rescue bicyclists in back-country areas. Bicycles enable 

trail users to penetrate further into back-country areas; when 

emergencies occur, time is often of the essence and long 

distances make effective rescues more difficult. In addition, 

helicopter rescues present a financial burden to parks. For 

a more complete examination of this issue as well as other 

safety concerns, refer to 2.7.2, Safety. 

Even though bicyclists may primarily pose danger only to 

themselves, bicycle use on trails does impact the recreational 

experience and enjoyment of other trail users. The 

dissatisfaction of other trail user groups in sharing multi

use trails with bicycles has been well documented. This study 

has revealed that many trail users feel physically threatened 

by bicyclists and do not want to share trails with them. In 

the trail user survey, many of the comments given, as to why 
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users would oppose increased bicycle use, reflected this point 

of view. For a more complete review of user conflicts, refer 

to 2.7.3, User Conflicts. 

Recommendation: 

* Designate trails for specific uses (hiking, biking, 

horseback riding) ; these designations help reduce trail 

conflicts. 

* Restrict bicycles from single track trails in all back

country areas of parks. If bicycles are considered 

appropriate in front-country areas on single track 

trails, posted trailhead designation is needed. 

Included should be: trail regulations/etiquette, trail 

safety concerns, and resource protection concerns. 

* Devise a system for keeping track of bicycle-related 

accidents. 

How do trail users feel about restricting or increasing 

bicycle access in national parks? 

In general, trail users showed strong support for 

increasing bicycle access in national parks. The breakdown of 

responses was: 45.8%=strong support, 18.3%=moderate support, 

16.2%=neutral, 9. 2 %=opposed , and 10.6%=strongly opposed. 

Results of an ANOVA test revealed that support was 

statistically significant between trail user groups. The 

strongest support was expressed by bicyclists, and the least 
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support by the joggers and horseback riders. On average, the 

walking/hiking group showed moderate support for increasing 

bicycle access. 

When trail users were asked to give reasons for their 

support or opposition on increasing bicycle access, they most 

often cited concerns for providing an alternative means of 

transportation or reducing the negative environmental impacts 

of automobiles (29%). Some examples of these comments follow: 

"Cuts down on auto use." (Questionnaire #TUY311, 
1993) 

"Best to see animals, keeps cars off roads." 
(Questionnaire #TUY310, 1993) 

"Cannot cover long distances on foot; auto traffic 
impacts everyone's enjoyment." (Questionnaire 
#TUY270, 1993) 

The next most-popular grouping of comments (25%) on why 

respondents ei ther supported or opposed increased bicycle 

access stressed the need for some controls or restrictions on 

bicycle access in order to help reduce conflicts between trail 

user groups, increase safety for trail users, and protect park 

resources. The third most-cited comments (18%) gave reasons 

for supporting increased access as a means of providing 

opportunities for recreation and exercise. 

It appears that there may be some discrepancy between why 

people personally choose to ride a bike in national parks and 

why they support increasing bicycle access to others in these 
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As supported by findings of numerous studies and 

reported in Reasons Why Bicycling and Walking Are and Are Not 

Being Used More Extensively as Travel Modes (FHWA case study 

#1,1992), exercise is the dominant reason that people choose 

to bicycle. This principal interest in exercise was also 

expressed by trail users in this study when trail users were 

asked to report their motivations for visiting the parks. 

Even though exercise was reported as one of the reasons 

for supporting increased bicycle access (18%), it was 

overshadowed by trail users' expressing stronger concerns for 

environmental protection and the use of bicycles as a 

transportation alternative (29% of comments); this was 

particularly true of the bicyclist group (41.9% of comments). 

So trail users may personally choose to ride a bicycle to get 

exercise, yet support increased bicycle access as a means to 

lessen the negative impacts caused by automobiles in the park. 

A socially desirable response bias (Wentland and Smith) 

may offer an explanation for the discrepancy. Public support 

for park protection was documented in a 1980s survey of over 

2,000 people: "Their answers were overwhelmingly selfless-

they wanted national parks preserved, even at the cost of 

limi ting their own personal use of the parks " 

(Connally, 1982). Many comments in both the trail user and 

general visitor surveys reflected a concern for protecting 

park resources; some examples follow: 



"Bicycling is an environmentally safe method of 
traveling through the park, while providing good 
exercise." (Questionnaire #TUY270, 1993) 

"It's non polluting and promotes an appreciation 
for the trail." (Questionnaire #TUGG460, 1993) 

"Good way to cover a lot of terrain and see the 
parks' sites, does not appear to degrade trails." 
(Questionnaire #TUY260, 1993) 
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Two other questions in the trail user and general visitor 

surveys centered on the issue of where it was appropriate for 

bicyclists to travel in the park. The majority of both trail 

users and general park visitors thought that there should be 

some restrictions. When this question became more specific, 

requesting both groups to check off appropriate bicycle riding 

areas, the most frequent choices were ' paved trails' and 

, designated bicycle trails only.' The least favored areas for 

allowing bicycling were 'off trails' and 'wilderness areas'. 

However, when the trail user group was sub-divided into 

its assorted user groups, significant response differences 

emerged. For example, the bicyclists were more likely to 

allow bicycle use anywhere in the park. Also, bicyclists were 

more likely to list park areas such as 'off trails' and 

'wilderness areas' as places to allow bicycle riding, while 

less frequently listing 'designated bicycle trails only.' 
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Recommendation: 

* Access for bicycles arriving to and riding within 

national parks should be increased; although in 

providing this increased access, attention should be 

given for concerns of safety and resource protection. 

* Develop educational material relating to bicycle use. 

All visitors entering park areas should receive 

information reflecting safety concerns relating to 

bicycles sharing roadways with %' A] *AUAAASS, as well 

as clearly specifying bicycle regulations and 

restrictions. Greater emphasis should be directed at 

motorists, educating them on issues of road sharing and 

the needs of bicyclists. The motorist should be made 

aware that they are entering a national park area, an 

area with low speed limits to extend extra protection 

for others in the park--wildlife, the safety of 

bicyclists and pedestrians, and the enjoyment of the 

park by other motorists. 

with regards to regulations for bicyclists, 

statements of why these regulations have been adopted 

need to be included. For example, a park might state 

that use is prohibited because of trail rutting and the 

inability to provide prompt rescue operations in remote 

areas. Information pertaining to bicycle use on trails 

should be posted at trailheads. Educational material 
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can allow the reader to become more aware of the health 

and environmental benefits of bicycling, and encourage 

its use as a transportation alternative. 

Why do some park visitors choose to not ride a bicycle? If 

greater bicycle access were made available, would some of the 

non-trail users become bicycle trail users? 

When general park visitors were asked why they were 

choosing to not ride a bicycle on their park visit, the most 

frequent response (34%) was that the respondent did not bring 

a bicycle to the park. The next two most-popular answers 

were: that the respondent came to the park to do other 

activities (28%), and that the respondent did not own a 

bicycle (15%). Somewhat surprisingly, only 3% checked the box 

stating that they did not like to bicycle, and another 3% 

checked the reason of not feeling safe while bicycling. 

The majority of respondents (76%) believed that they 

would ride a bicycle if there were a larger system of trails 

for bicycles. Ten percent checked the box stating that they 

'probably would not use' bike trails, and 14% checked the box 

'would not use.' 

Also asked was a question on the respondent's likelihood 

of riding a bicycle if bike rentals became more available in 

national parks. Responses suggested that general park 
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visitors would rent bicycles: very likely = 22%, more than 

likely = 15%, likely = 22%, less than likely = 14%, not likely 

= 28%. At Yosemite, where bicycle rentals were readily 

available, 43% of general park visitors planned to bicycle 

during their park visit; this compared to approximately 13% 

planning to bicycle at the other case-study parks which did 

not have bicycle rentals. 

What is most striking about these results is that they 

suggest that there is great potential and interest on behalf 

of the general park visitor in riding bicycles within national 

parks. This follows the general principle that, if you build 

bicycle facilities they will be used; this notion was 

substantiated in Reasons Why Bicycling and Walking Are and Are 

Not Being Used More Extensively as Travel Modes (FHWA case 

study #1, 1992). In addition, national parks appear to be 

perceived by the general park visitor as safe places to ride 

bicycles. 

outside parks, concern for safety has been reported to be 

the dominant reason deterring more people from riding bicycles 

in general (FHWA case study #1, 1992). National parks could 

capitalize on the public's interest in riding bicycles, 

because the general visitor perceives park areas as being 

relatively safe. 

In some parks, such as Yosemite, bicycle riding has 

become a central highlight in many park visitors' experiences. 
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Historically, bicycle riding has been depicted in park posters 

with captions such as "Experience Yosemite." Bicycle riding 

can function as a means of park travel that allows the visitor 

to be close to environmental elements and park features, while 

also providing a memorable activity in itself. 

Recommendations: 

* Encourage concessionaires to offer bicycle rentals 

within or adjacent to parks. 

availability. 

Publicize rental 

* Develop a large system of bicycle trails. 

* Once facilities are in place, the NPS should begin 

advertising its safe bicycling opportunities. 

Moreover, the Park Service can encourage visitors to 

bring their bicycles as a method of helping reduce 

automobile-related problems as well as a means of 

experiencing park areas. 

Is support or opposition for increasinq bicycle access 

different between trail users and qeneral park visitors? 

In general, solid support for increasing bicycle access 

is expressed by both trail users and general park visitors. 

However, when trail users were sub-divided into separate trail 

user groups and then compared to one another and the general 

park visitor, statistically significant levels of variance for 

this support were discovered. 
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Support for increasing access was strongest among the 

bicycle group, followed next by the general visitor. 

Rollerbladers also favored increased bicycle access. 

Hikers/walkers and joggers could be characterized as being 

either weak supporters or neutral on the subject. 

An open-ended question asked trail users and general park 

visitors why they supported or opposed increasing national 

park bicycle access. The general park visitor more frequently 

cited positive attributes of increasing bicycle use, such as 

bicycles having less detrimental impacts on the parks than do 

cars, or providing an alternative means of transportation. 

The trail user group more frequently cited problems related to 

increasing bicycle access and often suggested a need to limit 

or control access in some manner to reduce conflicts between 

bicyclists and hikers. 

The somewhat stronger support for increasing access 

expressed by the general park visitors when compared to trail 

users can likely be explained. It is one thing to advocate 

increased bicycle use from afar, since bicycling would appear 

to have many benefits. Yet, trail users who visited the case

study parks more frequently than general visitors, were more 

likely to recognize potential problems of increasing use. 

Consequently, many trail user qualified their support for 

increasing access, stating their concern for safety and often 

suggesting that trail user groups be separated. 
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Recommendation: 

* Support for increased bicycle access is generally 

strong; and it is recommended that the NPS pursue the 

goal of providing this access. However, the Park 

Service should take concerns for trail user safety and 

resource protection into account when providing 

increased access. 
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5.2 General Research Questions 

This section addresses the general research questions 

posed in Chapter 1. Because these questions often do not lend 

themselves to def ini ti ve answers, some of these questions 

generated a range of options. In addition, this section 

sometimes refers to a distinction between bicycle use for 

recreational purposes and as a transportation alternative. 

Again, the questions are highlighted in bold text. 

What are the advantages and disadvantages of expanding bicycle 

access within national parks? 

In brief, the following is a summary of the advantages 

and disadvantages uncovered in the literature review for this 

study (for a complete discussion on this subject, refer to 

sections 2.F, Benefits of Bicycle Use and 2.G, 

costs/Disadvantages of Bicycle Use) : 

Advantages: 

- alternative transportation 

- non-polluting 

- noise-free 

- bicycles cause less trail impact than horses 

- schedule-free 



- increased recreational opportunities 

increased exercise and health opportunities 

potential economic gains 
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- increased inflow of recreation related dollars 

- property value increases associated with trail 

development 

- bicycle trails are cheaper to build and maintain 

than roads 

Disadvantages: 

- liability problems 

- safety problems 

- user conflicts 

- bicyclists cause greater resource impacts than hikers 

- economic costs 

- trail development 

- trail maintenance 

Beyond the disadvantages uncovered in the Ii terature 

review, one other potential disadvantage is the reduction of 

public access if roads are converted into bicycle/pedestrian 

areas since some people do not have the interest or the 

physical ability to walk or bicycle. However, opinions seem 

to vary on this subject. Some believe the general effect of 

road conversions would be locking up park resources and 
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denying public access, particularly to people with physical 

limi tations. But, according to a park landscape 

architect/planner Don FOx, paved pedestrian and bicycle trails 

actually benefit people traveling in wheel chairs (Fox, 1993). 

In addition, accommodations can be made for special needs. In 

Yosemite, visitors can obtain permits which allow them to 

drive on roads which are generally closed to vehicles. 

I believe the net effect of road conversions would be to 

provide a better balance of access. Currently, parks are 

dominated by automobiles. Often, park features are only 

connected by narrow roadways which lack sidewalks, paths, or 

bikelanes, thereby prompting people to drive. Instead of 

having automobiles dominate, parks could enable alternative 

transportation by giving pedestrians, bicyclists, and people 

in wheelchairs access to park features on safe corridors away 

from automobile noise, dust, and emissions. Thus, even though 

automobile use may be restricted beyond certain locations, 

public access could be increased and enhanced with the use of 

alternate modes of transportation. 

When park personnel were asked if the advantages of 

bicycle use in their parks offset the disadvantages, the 

majority (59.2%) thought they did. In addition, more park 

personnel (41.9%) favored the idea of the NPS adopting some 

type of policy or program to expand bicycle access within 

national parks than opposed it (27.4%). It should be noted 
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that a significant number of park personnel were undecided on 

this issue; nearly one-third (30.7%) of those surveyed 

answered that they didn't know. 

The survey of regional park personnel was limited in size 

(seven respondents), yet again reflected more positively on 

the idea of creating a policy to expand bicycle access in 

national parks (four out of seven responses). None replied 

that they were opposed to restricting access. Again, a 

notable number of regional personnel were undecided, since 

three of the seven respondents left the question blank. 

When evaluating bicycle use in national parks and 

weighing its advantages and disadvantages, the distinction 

between bicycle use as a recreational acti vi ty versus a 

transportation alternative can be helpful. Respondents in 

this study repeatedly made this distinction in their comments, 

and much of the literature can divided into these two 

categories of use. Transportation-oriented bicycling centers 

on the functional aspect of using a bicycle to get from one 

place to another, instead of using an automobile. Recreation

oriented bicycling focuses on traveling to areas which are 

inaccessible to automobiles, and centers on the experiential 

aspect of bicycling, such as providing: exercise, challenge, 

amusement, diversion, and/or entertainment. 

Bicycle use in national parks as a transportation 

alternative can present many advantages with few 
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disadvantages. If bicycle use can either replace or augment 

automobile use, it could reduce air pollution and provide 

schedule- and noise-free transportation, while simultaneously 

encouraging increased public fitness and enhancing the outdoor 

park experience. 

Two notable disadvantages of increasing bicycle access as 

a transportation alternative, if specific facilities are not 

constructed for bicycles, are increased safety concerns and 

the potential transfer of crowding conditions from roadways to 

trails. The concern about trail crowding was revealed in the 

responses of trail users at Yosemite; crowded trail conditions 

were what trail users liked least about the trail. 

I believe that, with 1) adequate planning, 2) the 

widening of some park trails, and 3) the designation of 

separate transportation systems (for automobiles, bicyclists, 

and pedestrians), safety problems as well as crowding can be 

minimized. Alternatively, if roads are closed and wide lanes 

provided for a mix of trail users, conflicts can also be 

reduced. These beliefs are based on the general success of 

Golden Gate NRA in reducing its trail user conflicts by 

designating separate trails and the effective weekend road 

closures at Rock Creek. Equally encouraging are the current 

design standards set for the development of bicycle trail

facilities, such as Selecting Roadway Design Treatments to 

Accommodate Bicycles (FHWA, November 1992), Paved Recreation 
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Trails of the National Capital Region (NPS, June 1990) and The 

Effects of Environmental Design on the Amount and Type of 

Bicycling and Walking (FHWA case study #20, 1993). 

In national parks, another general distinction that is 

often made between recreational bicycling and bicycling as a 

transportation alternative (to automobiles) is on the basis of 

where the bicycling activity is taking place: the front

country vs. the back-country. If bicycling is taking place in 

front-country areas, this use has the potential of being a 

transportation alternative to the automobile. On the other 

hand, if bicycling is occurring in back-country areas which 

are not accessible to automobiles, bicycles are not providing 

an alternative to automobile use (even though they may be 

considered a transportation alternative to hiking). In 

general, bicycling in back-country areas has stronger 

associations with providing recreational opportunities, rather 

than providing a transportation alternative. 

The use of bicycles in back-country areas of national 

parks presents some problems which are more diff icul t to 

resolve; and the advantages of this type of use do not appear 

to offset the disadvantages. 

One concern in allowing bicycles into back-country areas 

is for protecting park resources from potential damage. 

Bicycle advocates often cite studies which suggest that 

bicycles cause fewer negati ve environmental impacts than 
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horses and justify their back-country access because horses 

are allowed into these areas. The use of horses is generally 

accepted because of historic precedence; however, throughout 

NPS history, there has been an overall trend to implement 

restrictions on the use of horses because of resource damage 

(Havlick, 1986). Potential resource damage caused by bicycles 

could far surpass damage caused by horses, given the growing 

popularity of mountain biking and the relatively low cost of 

bicycle ownership compared to horse ownership. Al ternati vely , 

the growing popularity of mountain biking would appear to 

justify the redoubling of efforts to eliminate horses, making 

restrictions generally more equitable for all user groups. 

Also, bicycles are mechanized vehicles. To some, the 

sight of a shiny metal bicycle is incongruous to back-country 

park areas. Beyond impacts to the recl:'eational enj oyment of 

other trail users, bicycles also pose potential safety 

problems to those sharing the trail. 

Another disadvantage of recreational bicycle use in back

country park areas is the concern for user safety. Bicycle 

accidents occurring in back-country park areas present 

problems given their distance from medical facilities, and the 

cost of providing helicopter rescue service. 

The NPS is adopting a new method of park planning called 

Visitor Experience and Resource Protection (VERP). This 

process requires developing management guidelines within park 
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units which are specific to park zones (i.e. front-country vs. 

back-country areas). I believe that bicycle-use policies that 

distinguish between back- and front-country use could be well 

suited for this newest trend in park planning. For further 

discussion of the VERP process, see 2.7.4, Resource Damage. 

Recommendations: 

* Develop park bicycle regulations that make a 

distinction between front-country and back-country use. 

* Review the policy of allowing horses into back-country 

areas of parks. Adopt a policy that is equitable 

between mountain-bike and equestrian use. 

Can bicycle use in parks be part of a solution for reducing 

park crowding and decreasing the negative environmental 

impacts produced by current transportation methods in national 

parks? 

In parks such as Yosemite, bicycle use has been 

encouraged in order to reduce automobile pollution and visitor 

crowding. Yosemi te' s park administrators have repeatedly 

rationalized the construction of park trails based on this 

premise. However, it is difficult to state definitively that 

bicycle use has worked in mitigating these problems, since 

crowding and smog in the valley are ongoing problems which 

have not been systematically monitored, particularly in 

relation to increased bicycle use. 
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The literature strongly supports the idea of using 

bicycles to help alleviate problems related to both road 

crowding and reducing the negative impacts of automobile use. 

Indeed, many city governments have adopted programs to 

encourage bicycle use primarily because of the environmental 

benefits. These benefits were sUbstantiated in a recent FHWA 

study, The Environmental Benefits of Bicycling and Walking in 

the united states: 

The environmental benefits are numerous as well 
[beyond personal and social benefits], particularly 
in relation to the prevailing major mode of 
transport in the U.S.--the private car. Bicycling 
and walking conserve roadway and residential space, 
avert the need to build, service, and dispose of 
autos; and spare users of public space the noise, 
speed, and intimidation that often characterize 
motor vehicle use, particularly in urban areas. By 
far the greatest environmental benefit of bicycling 
and walking, however, is that they bypass the 
fossil fuel system to which the American economy 
has become addicted bicycle-riding and 
walking do not contribute to the environmental 
damage inherent in extracting, transporting, 
processing, and burning petroleum or other fossil 
fuels. (FHWA case study #15, 1993) 

For a further review of the benefits of using bicycles as 

an alternative mode of transportation, see 2.6, Benefits of 

Bicycle Use. 

Recommendations: 

* Encourage increased bicycle use as a transportation 

al ternati ve by devoting a portion of transportation 

expenditures to the development of bicycle/pedestrian 

facilities. 
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* Develop programs for educating the park visitor on the 

environmental benefits of bicycling. 

What is the potentia1 for increasinq the number of road and 

rai1way conversion projects, which deve10p bicyc1e/pedestrian 

corridors? 

One potential means of increasing bicycle access within 

national parks is the conversion of road and railway corridors 

into bicycle/pedestrian corridors. The success of rail-to

trail conversions is well documented (NPS, February 1992-a). 

Abandoned railway corridors and former road corridors are 

particularly well suited for the development of trails in 

national parks, since these corridors reduce the cost of trail 

construction (grading and clearing is minimal) and the 

environmental impact of trail development on previously 

disturbed land is less than the impact on pristine parkland. 

In areas of high visitor use, where overall park crowding 

is exacerbated by the use of automobiles, the closure of a 

roadway to cars and the conversion of the roadway corridor 

into an area for bicycle and pedestrian use, can transform a 

crowded urban setting into a park environment. Also, 

converted roadway trails are usually wider than constructed 

trails, which helps reduce trail crowding and can allow for 

directional stripes. 
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This study revealed that 15 out of the 256 parks which 

responded to the survey had converted some of their park 

roadways into bicycle/pedestrian corridors. Of these 15 

parks, 5 parks reported financial savings related to these 

conversions. In addition, three parks were either planning or 

in the midst of a rail-to-trail conversion, two others were 

planning new road conversions, and one was planning on 

extending an existing road conversion. When asked if there 

was any opposition to these conversions, a majority reported 

that there was none. In the couple of instances of 

opposition, it appeared to be expressed by a minority of users 

no longer able to access park areas with their automobiles. 

There are areas within national parks with potential for 

future trail conversions. When regional park personnel were 

asked if they were aware of potential sites within their 

region that would be good candidates for future road 

conversions, four of the seven responding regions answered 

yes, two answered no, and one was unsure. Another question 

asked regional personnel if they were aware of potential sites 

for rail to trail conversions: two answered yes, two no, and 

three were unsure. 

Perhaps the greatest impediment to the development of 

more road conversions (and bicycle facilities in general) is 

lack of funding for park projects. Overall, the park service 

has experienced funding shortfalls for a number of years and 
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has had difficulty maintaining current facilities, let alone 

constructing new ones. Results of the regional survey 

supported this idea. When given a list of obstacles that 

could potentially limit the development of bicycle facilities 

in national parks, ' lack of funding' was most frequently 

listed. This idea was also expressed by a number of comments 

reported by park personnel; an example follows: 

"If they do [have a national policy to expand 
bicycle use], they must bring funding with it, or 
it will only be a paper exercise. Bicycles bring 
less impact on the park environment. " 
(Questionnaire #P194, 1994) 

Currently, the National Park service focuses nearly all 

of its transportation funding on development and maintenance 

of roadways, a park use that was suggested to be in conflict 

with park values (Vail Symposium, 1991). Many of the roads 

within national parks were constructed about 30 years ago and 

are now in need of repair; cost estimates for road rebuilding 

and repair are $1.5 billion (an amount equalling the annual 

operating budget of the NPS). As is stated in Grappling with 

Gridlock: 

Al though insuff icient funds to repair roads are 
part of the problem, replacing the roads is not the 
only way to improve transportation. But getting 
away from auto dependent systems requires 
revolutionary thinking and a willingness to change 
(Wilkinson, 1992, p.29) 
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Over a period of time, investments in the development of 

bicycle/pedestrian facilities, which would better reflect park 

values, could actually help reduce overall transportation 

funding prob%237', particularly if greater numbers of miles of 

roadways were converted into bicycle/pedestrian corridors. 

One-third of parks reporting road conversions reported 

financial savings associated with these conversions. 

Recommendations: 

* Develop a task force in each NPS region to identify and 

review potential sites for road and rail conversions 

into bicycle/pedestrian corridors. 

* Allocate increased funding for the planning, design, 

and construction of bicycle/pedestrian transportation 

systems. special priority should be given to projects 

that can help reduce automobile use within park areas, 

including the conversion of rail or road corridors into 

a bicycle/pedestrian corridors. 

Given the diversity of national parks, can a consistent 

service-wide policy on appropriate bicycle use in parks be 

developed? If so, what are recommendations for such a policy? 

I believe the national park system is strengthened by 

consistent, unifying management policies throughout its park 
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units. In 1988, when the NPS last reviewed and modified its 

management guidelines, this need to develop a unified 

structure of management (regardless of park type or 

designation, such as historic site or recreation area) was a 

primary concern of Congressional leaders reviewing the park 

service's management system. 

distinctions between types of parks 

guidelines were discarded. 

Consequently, former 

in these management 

The basis for a consistent service-wide policy on bicycle 

use also appears to have practical benefits. For example, in 

1991, Timothy Harrington, M.D., wrote to various Congressional 

representatives in Arizona. His concern was primarily 

centered on safety issues; he wanted to know why there were 

inconsistencies be.tween park facilities and policies in 

regards to bicycling: .. [In] some areas, such as Yosemite, 

bicycle paths separated from traffic patterns are available 

and in other parks, such as Yellowstone, a one-foot-wide space 

is allowed which forces bicyclists to share the road with 

large campers, etc." (NPS letter, August 1991; personal 

correspondence, September 1, 1993). His inquiries prompted 

Congressional leaders to have the National Park Service Chief 

of Policy respond, and explain these inconsistencies. The 

inconsistencies were largely justified as not resulting from 

lack of interest for improvements within the NPS, but a lack 

of ability (primarily financial) to upgrade the system of 
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narrow, winding roads throughout the park system to safely 

accommodate bicycles. 

Also, in response to the rapidly growing number of 

mountain bicyclists using back-country hiking trails and 

roads, many individual parks were facing decisions on the 

appropriate use of mountain-bikes within their areas without 

the help of a consistent service-wide policy on the issue. 

However, in 1990, the NPS did conduct a study on mountain-bike 

use. One of the primary recommendations of this study was to: 

"Establish a task force to develop a national service-wide 

policy and recommended actions with respect to mountain-bike 

use within the various types of units of the national park 

system" (Tilmant, 1991). To date, there has been no follow up 

(Telephone conversation, James Tilmant, Ranger Services, 

December 1993). 

If a consistent, service-wide policy was developed, it 

would help park visitors understand what to expect when 

visiting parks. It would allow them to plan ahead to bring 

bicycles or prepare to rent them if they knew that national 

parks encouraged bicycle use as a means of experiencing the 

park. It is interesting to note that the most frequent reason 

general park visitors gave for not bicycling was "Did not 

bring a bicycle to park" (34% of responses). 

In addition, if these policies were well reasoned and 

articulated, the public would understand better why bicycle 
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use may be restricted in some park areas (such as back-country 

areas). In effect, if a clear message was conveyed to the 

public, it would have a direct effect on reducing the amount 

of illegal use of restricted trails. It would also create a 

self-policing effect on park trails, since the informed trail 

user could sUbstantiate why restrictions were needed and could 

educate the uninformed. 

Recommendations: 

* Develop a consistent national policy on bicycle use for 

the NPS system. This policy should be based on 

encouraging bicycle use in front-country park areas as 

a transportation alternative while prohibiting use 

within back-country areas. 

* Once this policy is established, it should be well 

publicized to be of maximum public benefit, and allow 

visitors to plan park visits accordingly. 
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5.3 Summary Conclusions: 

* The use of bicycles, particularly mountain-bikes, in 
national parks is growing. 

* This growth presents opportunities for reducing current 
visitor dependency on automobile use. 

* Overall, the NPS lags behind other government agencies 
in providing facilities for bicycle use. 

* National parks appear to offer unique opportunities for 
bicycling: attracting a wide range of age groups 
interested in bicycling and providing a relatively safe 
environment. 

* Facility development and the provision of bicycle 
rentals can help promote increased bicycle use. 

* Problems related to increased bicycle use include: 
safety concerns, trail user conflicts, and potential 
resource damage. Transportation planning and 
innovative trail design can help mitigate these 
problems. A focus should be placed on separating trail 
user groups and providing safe bicycle access on park 
roadways. 

* Perceptions about bicycle use and the support for 
increased access wi thin national parks is generally 
consistent between trail users, general park visitors, 
and Park Service employees within park units and 
regional administrative offices. 

* As an alternative to automobile use, the advantages of 
bicycling in front-country areas of parks appear to 
offset any disadvantages (safety and trail user 
conflicts) . 

* within back-country areas of national parks, the 
disadvantages of bicycle use appear to outweigh the 
advantages (safety, trail user conflicts, resource 
damage) • 

* The three greatest impediments for improving bicycle 
facilities in national parks are: lack of funding, 
rigidity in current transportation policies, and 
funding strategies that are centered on automobile use. 
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5.4 Summary of Recommendations: 

Recommendations are summarized within four categories: 1) 

planning and administration, 2) design, 3) maintenance, and 4) 

education. 

Planning and Administration: These recommendations are all 
vital components of a process to create and implement an 
effective policy on bicycle use. They are sequenced in an 
order which would help facilitate the implementation of this 
policy. 

* Develop a consistent policy on bicycle use for the NPS 
system. This policy should be based on encouraging 
bicycle use in front-country park areas as a 
transportation alternative while prohibiting use within 
back-country areas. 

* Systematically review programs and policies which other 
governmental agencies have adopted to promote increased 
bicycling and walking. Adapt these policies and 
programs to meet the needs of the NPS. 

* Embrace and fund policies and programs that encourage 
park visitors to drive less and bicycle and walk more. 
A policy that allocates a proportion of all 
transportation funds for the development of these 
facilities should be considered. This policy should 
mandate the inclusion of a bicycle lane on all new or 
redeveloped arterial roadways. Priority should be 
given to road conversion projects; a task force within 
each NPS region could help identify and review 
potential sites for such conversions. 

* Hold seminars on bicycle- and walking-related topics 
for Park Service employees, including: park planners, 
architects, landscape architects, and traffic 
engineers. These seminars could help bridg/~ 
differences between disciplinary approaches, advance a 
unified and comprehensive vision of park transportation 
planning, and be a platform for discussing a need to 
reevaluate the traditional automobile focus. 
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* Comprehensive park transportation plans should be 
developed for all park units. If transportation plans 
already exist, these plans should be reviewed and 
updated to reflect an emphasis on providing bicycle and 
pedestrian facilities. The involvement of the local 
community is a vi tal component to planning bicycle 
routes and programs (NPS, June 1990). 

* within comprehensive park transportation planning, the 
planning of trails should not be piecemeal; linkages 
(within and outside the park), alignment questions, 
bridge crossings, destination points, signs, 
intersections, trailhead/ destination parking, and 
support facilities should all be accounted for. 
Attention should be given to the placement of the trail 
in regards to other park activities. For example, 
trails adjacent to the road create particularly 
dangerous conditions at night; the headlights of 
oncoming automobile traffic effectively blind the 
bicyclists. 

* Review the policy of allowing horses into back-country 
areas of parks. Adopt a policy that is equitable 
between mountain-bike and equestrian use. 

* Encourage concessionaires to offer bicycle rentals 
within or adjacent to parks. Publicize rental 
availability. 

* Create a bicycle coordinator position to assist in the 
development and planning of bicycle facilities within 
the system. The duties of this bicycle coordinator 
would include following legislative developments 
relating to bicycle use and assisting individual park 
units in planning facilities and identifying potential 
funding sources (such as ISTEA). This position seems 
best suited to be administered through the Rivers and 
Trails Program. 

* Develop innovative programs and policies that support 
the reduction of automobile-dependent park 
transportation systems while encouraging bicycling and 
walking. As an international leader, document and 
showcase successful programs and provide technical 
assistance for other park systems. 
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Desiqn: These recommendations are presented in order of 
priority based on two factors: level of importance and cost 
effectiveness. 

* Where possible, separate bicyclists from automobile 
traffic and other trail user qroups. If by no other 
means, use striping to create separate lanes. 

* Design trails with appropriate width to accommodate the 
most frequent type of trail use, group travel. Trail 
width should be a minimum of 10 feet wide. If trail 
traffic is expected to be high or if it is decided to 
mix pedestrian and bicycle use on the same trail, the 
minimum width should be no less than 12 feet (FHWA, 
1992). 

* In general, bicycle access should be paved; where 
possible distances of 10-25 miles should be considered. 
Hiking trails should remain unpaved and relatively 
short; between two and five miles. Differences in 
trail preferences can effectively reduce trail 
conflicts by designing out groups preferring other 
trail conditions. Loop trails are preferred by all 
trail users and this type of trail layout can reduce 
the perception of crowding to the users. Bicycles 
should be restricted from hiking trails. 

* Upgrade the standards of trail signage to a level 
similar to that which is currently directed towards 
motorists (directional, safety, milage). 

* Link park trails to those of the surrounding community. 
These trail projects help build community pride, 
develop community support for the park, and reduce the 
need for using automobiles to access the park. 

* Develop a trail system for bicycles that emphasizes 
accessing points of park interest. Consideration 
should also be given to providing interpretative 
signage along these routes. Provide parking racks and 
regulation signage at destination points. 
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Maintenance: 

* Maintain trails. Bicyclist's safety is jeopardized by 
uneven pavement surfaces and plant-overgrowth. 
Routinely inspect the trails for potholes and root 
bumps. In addition, plant debris, loose gravel, and 
broken glass should be periodically removed from 
pavement. An added advantage of wide trails is that 
vehicle access can promote easier maintenance, although 
caution is required in not driving heavy trucks on 
paved trails. 

Education: 

* Promote increased bicycle use as a transportation 
alternative, and educate the public on the 
environmental and health benefits of bicycling. All 
visitors entering park areas should receive information 
reflecting safety concerns relating to bicycles sharing 
roadways with automobiles as well as clearly specifying 
bicycle regulations and restrictions. Greater emphasis 
should be directed at motorists, educating them on 
issues of road sharing and the needs of bicyclists. 
The motorist should be made aware that they are 
entering a national park area; an area with low speed 
limits which extend extra protection for wildlife, the 
safety of bicyclists and pedestrians, and the enjoyment 
of the park by other motorists. 

with regards to regulations for bicyclists, 
statements need to be included on why these regulations 
have been adopted. For example, a park might state 
that use is prohibited because of trail erosion and the 
inability to provide prompt rescue operations in remote 
areas. Information pertaining to bicycle use on trails 
should be posted at trailheads. Educational material 
should allow the reader to become more aware of the 
health and environmental benefits of bicycling, and 
encourage its use as a transportation alternative. 



APPENDIX A: PARltS SURVEY 

Bicycle Facility ~ssessment Survey 

Please return completed survey to: 

Hark Flickinger 
Bio-Sciences East, Room 207 
Renewable Natural Resources 
University ot Arizona 
Tucson, AZ 85721 
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PLEASE NOTE: The following questions are intended to solicit your thoughts 
--they needn I t be rigorously justified by hard scientific 
data. We want to know what you per.onally think about the 
role ot bicycle use in national parks. 

Park Name: ____________________________________________________________ __ 

~our Position: ______________________________________________________________ _ 

1. Please check all the types of bicycle trails/lanes/access your park 
currently otfers: 
Paved Unpaved 

bicycle/pedestrian paths (non-separated) 
separate bicycle paths 
marked lanes on roads 
designated mountain-bike trails 
bicycle access to visitor sites 
bicycle access linked to neighboring community 
bicycle routes 

2. Please estimate the number ot miles within your park ot: 
bicycle lanes on roadways 
paved bicycle paths 
un-paved bicycle paths 

J. Please check all ot the amenities/facilities your park currently dtfers: 
bicycle parking areas 
bicycle maps 
bicycle trail signa 
designated bike hours/days 
seasonal access tor bikes on roadways 
lower entrance tees tor bicycles 
separate camping areas tor bicyclists 
guaranteed camping spaces tor bicyclists 
shade ramadas (on bicycle paths) 
vater tountains (on bicycle paths) 
bicycle rentals 
bicycle services - air, repair equipment 
other, please specity 

4. How accessible is your park to bicyclist riding trom outside the park 
(distance, difficulty, satety)? 



~. Are access/facilities adequate to enable visitors to bicycle to 
areas/features within the park as an alternative to driving? 

All/almost all areas/features are accessible 
Host are accessible 
About half are accessible 
Some are accessible 
Few or none are accessible 

How would you rate the safety of bicycling within the park? 
__ Very safe Safe Somewhat safe __ Unsafe __ Very unsafe 

6. Does your park keep records reflecting the use of bicycles in the 
park? __ Yes __ No 

If yes, please indicate type of records. 
accident reports 
visitor statistics 
other: please describe: 

7. Please indicate problems your park has experienced regarding bicycle 
use? (check all that apply) 

pedestrian/bicycle conflicts 
automobile/bicycle conflicts 
equestrian/bicycle conflicts 
off-trail bicycle use 
bicycle thefts " 
other, please specify" __________________________________________ __ 

8. Do you believe that the advantages of bicycle use within your park 
offset these problems? Yes No 

If no, why not? 

9. Has your park attempted to decrease bicycle use? 
Yes No 

If yes, whY-and how? 

10. CUrrently, what are the approximate percentage breakdowns of bicycle use 
within your park? 

t bicycle riders using paved bicycle lanes 
t bicycle riders using paved bicycle paths 
, bicycle riders using unpaved trails 
____ , .tay on designated trails 
____ , don't stay on designated trails 

11. Has your park closed any roadways to automobiles and converted them to 
bicycle/pedestrian paths? 

Yes No 

If yes, have there been financial savings involved in terms of reducing 
maintenance costs of converted roadways? __ Yes __ No 

If yes, approximately how much savings per year? 

12. Has your 
paths? 

park converted 
Yes 

any railroad 
No 

corridors into bicycle 
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1J. What were the maln motlvations for any road or railroad conversions? 

14. Was there resistance to these conversions? Yes No 
If yes, please specify who resisted and their reasons: 

15. When your park constructs new roads, do you incorporate bicycle 
lanes/paths? 
__ Always ' __ Mostly Sometimes __ Rarely Never 

16. Does your park have any future plans to expand bicycle access/facilities 
within the park? 

Yes No 
If ye~ please briefly describe: ________________________________________ _ 

17. Considering the type of visitors, weather, park terrain, etc., do you 
feel that promoting increased bicycle use within the park would be a 

18. 

worthwhile activity? Yes No 

Please check any limitations that you believe would affect 
offering increased bicycle access within your park: 

visitor population would not ride bicycles 
weather restrictions (heat, cold, rain, etc.) 
terrain (rugged, hilly, etc.) 
limited space within park 
other, please specify ________________________________ ___ 

Do you believe the National 
policy to expand bicycle use 

Park Service should implement a national 
within parks? 

Yes No 
comments: 

Oon't know 

------------------------------------------------------

Any other comments about the use or potential use of bicycles in your 
park? 

19. May we contact you by phone for further information if necessary? 
Yes No 

It yes, phone number: 

Name: 

Would you like a compilation of these results? 
Yes No 
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APPENDIX B: TRAIL USER SURVEY 

Date: 
Time: 
Park: 
Trail: ____ _ 

National Park Trail User Surv'Y 

Thank you for agreeing to complete this questionnaire. 
will help trail managera and plannera better aerve the 
trail users as .... ell as enable more informed trail 
decisions in the future. 

How often do you use this trail? 
first visit ==== daily __ .... eekly monthly 

The resultll 
interestll of 
development 

yearly 

2. About how many miles is it from your home to .... here you got on 
the trail today? 
___ one-way miles 

J. How did you travel from your home to the park today? 
motorized vehicle (car, recreational vehicle, van, etc.) 

--- bicycle 
--- run, jcg, or walk ==== other (please specify) ________________________________ __ 

4. Was visiting this trail one of the reasons for your trip to 
this park today? 

Yes No 

S. What were yoqr main purposes for using this trail today (check 
all that apply)? 

see points of interest 
exercise 
physical challenge 
view plants and wildlife 
escape from urban environment 
be away from other people 
be around other people 
family/social group activity 
other, please specify 

6. What kind of group were you a part of while using the trail? 
not part of a group, traveling alone 
family 
friends 
hiking club 
biking club 
other, please specify 

7. If you were part of a group, how many people, including 
yourself, were in the group? 
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8. What is your main means of travel on the trail? 
bicycling 
walking/hiking 
jogging/running 
horseback riding 
other, please specify 

9. Overall on a scale 
park trail? (Circle 
Very Satisfied 

1 2 

of 1-5, how satisfied 
one number) 

satisfied 
J 4 

are you with this 

Very Unsatisfied 
5 

10. What do you like best about this park trail? 

11. What do you like least about this park trail? 

12. To what extent do you feel the following items are problems on 
this park trail? (Circle one number for each item) 

Not a Major 
Problem ati:iI.aD 

Too crowded 1 2 J 4 5 
Inadequate ranger/safety patrols 1 2 J 4 5 
Rough trail surface 1 2 J 4 5 
Narrow trail width 1 2 J 4 5 
Pets off leashes 1 2 J 4 5 
Litter and/or broken glass 1 2 J 4 5 
Dangerous intersections 1 2 J 4 5 
Lack of trail maintenance 1 2 J 4 5 
Lack of restrooms 1 2 J 4 5 
Lack of drinking water 1 2 J 4 5 
Lack of shade 1 2 J 4 5 
Lack of benches 1 2 J 4 5 
Lack of trail direction signs 1 2 J 4 5 
Lack of information about trail 1 2 J 4 5 
Lack of refreshment 8arvices 1 2 J 4 5 
Not enough entry/exit points 1 2 J 4 5 
Not enough parking at access points 1 2 J 4 5 
Pedestrian/bicycle conflicts 1 2 J 4 5 
Automobile/bicycle conflicts 1 2 J 4 5 
Horse/bicycle conflicts 1 2 J 4 5 
Bicycle/bicycle conflicts 1 2 J 4 5 
Other? (please specify) 1 2 J 4 5 
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13. What langth ot trail do you prafar? 
1 mile or less 2-5 ailes 6-10 miles 
10-25 miles more than 25 mires-

14. What type of trail do you prefer (check all that apply)? 
loop ____ one-way flat terrain ____ hilly 
straight curved varied terrain and layout 
other, ple~pecify -------------------------------

15. What type of trail surface do you prefer? 
paved ____ gravel dirt ____ woodchip 
other, please specify __________________________________ __ 

16. How would you rate the safety of using this trail? 
Very Safe Safe Very Unsafe 

1 2 3 4 5 

17. Ho. would you rate this park trail system in providing access 
to park features? 
Very successful Successful Unsuccessful 

1 2 3 4 5 

18. Do you ever ride your bicycle off marked bicycle trails within 
this park? 

Yes No 

19. Where do you believe it is appropriate for people to ride 
bicycles in this park? (check all which you think apply) 

paved trails unpaved trails 
---- off trails wilderness areas 
---- roads designated bike trails only 
Please explain. 

20. "1'lease indicate your level of support or opposition for 
increasing bicycle access within national parks. 
____ strongly support ____ moderately support ____ neutrlll 
____ opposed ____ strongly opposed 

21. Please explain why you either support or oppose increased 
bicycle access within national parks. 

22. Please check your age group so we can determine which age 
groups are using this trail. 

Under 14 
45-54 

15-24 
55-64 

25-34 
65-74 

35-44 
Over 75 
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APPENDIX C: GENERAL VISITOR SURVEY 

Date: 
Time:-----
park: ____ _ 
Lee: ____ _ 

National Park visitor Burroy 

Thank you for agreeing to complete this questionnaire. The resulte 
will help park managers and planners better serve the interests of 
national park visitors. 

1. How often do you visit this park? 
first visit ==== daily __ weekly monthly __ yearly 

2. About how many miles is it from your ho:e to the park? 
__ one-way miles 

3. How did you travel fr,om your home to the park today? 
motorized vehicle (car, recreational vehicle, van, etc.) 
bicycle 

-- run, jog, or walk ==== other (please specify) ___________________ ___ 

4. Did you already, or do you plan to, ride a bicycle in the park 
during this visit? 

. Yes No 

5. If you won't be riding a bicycle in the park on this visit, 
why not (please check all that apply)? 

I don't like to ride a bike 
I don't own a bicycle 
I didn't bring a bicycle 
I don't feel it's safe to ride a bike in the park 
I came to the park to do other activities than biking 
I did not consider bicycling as a possible activity 
other, please specify 

6. If national parks developed a larger system of trails for 
bicycles, how likely would you ride a bike on the trails? 

7. 

Definitely Use Likely to Use Would Not Use 
1 2 3 4 5 

If bike rentals were more available in national parks, 
likely would you rent a bicycle to ride within the park? 
Very Likely Likely Not Likely 
1 2 345 

how 
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8. Where do you believe it i. appropriate for people to ride 
bicycles in this park? (check all which you think apply) 

paved trails unpaved trails 
---- off trails wilderness areas 
____ roads ==== designated bike trails only 
Please explain. 

9. Please indicate your level of support or opposition for 
increasing bicycle access within national parks. 
____ strongly support ____ moderately support ____ neutral 
____ opposed ____ strongly opposed 

10. Please explain why you either support or oppose increased 
bicycle access within national parks. 

11. Please check your age group so we can determine which age 
groups are using this park. 

Under 14 
45-54 

15-24 
55-64 

25-34 
65-74 

35-44 
Over 75 
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survey Question Change: 

The wording of question #8 in the general visitor survey 
(question #19 trail user survey) was changed to give specific 
choices as to where respondents believed bicycle use should 
occur: paved trails, off trails, roads, unpaved trails, 
wilderness areas, or only on designated bike trails. The 
below question is the original question which was used at the 
first visited case study site: Rock Creek Park. 

B. Do you believe that bicycles should be allowed to travel 
anywhere throughout the park (on trails or off)? 

Yes No 
Please expraIn. 



APPENDIX D: REGIONAL SURVEY 

Bicycle Facility Assessment survey -- Reqional Offices 

Please return completed survey by January 20, 1994 to: 

Mark Flickinger 
Bio-Sciences East Room 207 
Renewable Natural Resources 
University of Arizona 
Tucson, AZ 85721 

PLEASE NOTE: The purpose of this questionnaire is to solicit your 
professional opinions - they don't need to be rigorously 
justified by hard scientific data. We are really interested 
in what you think about bicycle use in your region. 

~egion Name: _____________________________________________________________ __ 

Your Position: ______________________________________________ . ______________ ___ 

1. Does your regional off ice have any·· written policies or guidel ines 
regarding bicycle use within the region's park units? Yes No 

If yes, could you please either briefly describe these 
policies/guidelines or attach a copy of them when you return this 
questionnaire? 

2. Does your reglonal office keep records of bicycle use wlthln its park 

J. 

units? Yes No 
If yeS; please Indicate type of records. 

accident reports 
visitor statistics 
other, please describe: 

Does your regional office offer 
encourage bicycle use? Yes 

If yes, please describe: 

incentive or assistance programs to 
No 

4. Please indicate problems in your region regarding bicycle use? 

5_ Does your region have plans to 
access/facilities within the region's 

Expand Restrict 

expand or restr ict 
park units? 
Unaware of any plans 

bicycle 

If so:-please brieflY-describe: -----------------------------------
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6. On a scale of 1-5 (with 1 - a major problem and 5 - not a problem], h~w 
would you rate the following issues as they relate to b1cycle use 1n 
your regional parks in general? 

Kajor Hoderat. Not a 
Ill.!!.! Problem Problem ~ 

a. Bicycle use in un-author- 1 2 J 4 

ized areas 
b. Damage to park resources 1 2 J 4 

(erosion, etc. ) 
c. Conflicts with cars 1 2 J 4 

d. Conflicts with hikers 1 2 J 4 

e. Conflicts .... ith equestrians 1 2 J 4 

f. Conflicts with shuttle 1 2 J 4 

g. Funding for new bicycle 1 2 J 4 
trail projects. 

Please list any other conditions you feel limit incre;!sing bicycle 
access within regional park units. 

7a. Within your region, are you aware of any roads or segments of roads 
which have been closed to automobile traffic or have restricted use in 
order to accommodate pedestrian or bicycle access? 

Yes No Unsure 
If yes, hoW-would yoU-rate the success of these road conversions? 
Very Successful Moderate ~ful 

1 2 J 4 5 

7b. Do you believe that there may be some road .... ays within your park units 
.... hich .... ould be potential candidates for conversions into 
pedestrian/bicycle corridors? 

Yes No Unsure 

7c. Within your region, are you aware of any abandoned rail .... ay corridors 
.... hich have been converted into pedestrian or bicycle corridors? 

Yes No Unsure 
II yes, hoW-would yoU-rate the success of these rail conversions? 
Very Successful Moderate Unsua:::essful 
1 2 J 4 5 

7d. Do you believe that there may be some abandoned railway corridors within 
your park units which .... ould be potential candidates for conversions into 
pedestrian/bicycle corridors? 

Yes __ No Unsure 

7e. What are the obstacles to either road or rail conversions? 
Public opposition Lack of public interest 
NPS opposition Lack of NPS interest 
Inadequate funding 
Inadequate trailhead parking 
Other, please specify 
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8. On a scale ot 1-5 (with 1 - definitely yes and 5 - definitely no), do 
you believe your regional park units should make a concerted effort to 
provide access/facilities to enable visitors to bicycle within ~arks as 
an alternative to driving? 
Definitely yes Uncertain Definitely no 

1. 2. 3. 4. 5. 
Comments: ________________________________________________________________ __ 

9. On a scale of 1-5 (with 1 - definitely yes and 5 - detinitely no), do 
you believe your regional park units should make a concerted effort to 
provide sate areas to bicycle within national parks as a recreational 
activity? 
Definitely yes Uncertain Definitely no 

1. 2. 3. 4. 5. 

Comments: ________________________________________________________________ __ 

lOa. On a scale ot 1-5 [with 1 ~ high priority and 5 = low priority) what i§ 
the current level of priority for the regional office in providing 
assistance for improving bicycle access within the region's parks? 

1. High Priority 2. Med./High 3.Medium 
-- __ 4. Mert.7Low __ 5.Low pri~ity 

lOb. On a scale of 1-5 [with 1 m high priority and 5 ~ low priority] what 
should be the level of priority for the regional office in providing 
assistance for improving bicycle access within the region's parks? 

1. High Priority 2. Med./High 3.Medium 
4. Med./Low __ 5.Low pri~ity 

11. Do you believe the NPS should implement a national policy/program to 
either expand or restrict bicycle use within parks? 
__ Expand Restrict 

comments or suggestions as to what this policy/program might include: 

12. Hay we contact you by phone for further information if necessary? 
'les Phone number: No 

Name: 
Would you like a compilation of these results? 

'les No 

13. Other thoughts, ideas, or insights on the topic of bicycle use in 
national parks? 
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APPENDIX E: 

PARKS REPRESENTED 

1 Abraham Lincoln Birthplace NHS 
2 Adams NHS 
3 Allegheny Portage RR NHS 
4 American MEM P 
5 Amistad NRA 
6 Andersonville NHS 
7 Andrew Johnson NHS 
8 Antietam NB 
9 Apostle Islands NL 

10 Arcadia NP 
11 Arches NP 
12 Arkansas Post N MEM 
13 Arlington Ho~se RE Lee N MEM 
14 Aztec Ruins NM 
15 Badlands NP 
16 Baltimore-Washington PKWY 
17 Bandelier NM 
18 Bent's Old Fort NHS 
19 Berring Land Bridge N PRES 
20 Big Bend NP 
21 Big Cypress N PRES 
22 Bighorn Canyon NRA 
23 Big Hole NB 
24 Big Thicket N PRES 
25 Biscayne NP 
26 Black Canyon of the Gunnison NM 
27 Blue Ridge PKWY 
28 Boston African American NHS 
29 Bryce Canyon NP 
30 Buffalo NR 
31 C & 0 Canal NHP 
32 Cabrillo NM 
33 Canaveral NS 
34 canyon de Chelly NM 
35 Canyonlands NP 
36 Cape Cod NS 
37 Cape Hatteras NS 
38 Cape Krusenstern NM 
39 Cape Lookout NS 
40 Capitol Reef NP 
41 capulin Volcano NM 
42 Carl Sandburg Home NHS 
43 Carlsbad Caverns NP 
44 Casa Grande NM 

258 



45 castillo de San Marcos NM 
46 catoctin Mtn. Park 
47 Chaco Culture NHP 
48 Chamizal N MEM 
49 Channel Islands NP 
50 Chattahoochee River NRA 
51 chicago portage NHS 
52 Chickamauga and Chattanooga NMP 
53 Chickasaw NRA 
54 Chiricahua NM 
55 city of Rocks NR 
56 Claude Moor'e Colonial Farm 
57 Colonial NHP 
58 Colorado NM 
59 Congaree Swamp NM 
60 Coronado N MEM 
61 Coulee Dam NRA 
62 Cowpens NB 
63 Crater Lake NP 
64 Craters of the Moon NM 
65 Cumberland Gap NHP 
66 Cumberland Island NS 
67 Curecanti NRA 
68 Cuyahoga Valley NRA 
69 Death Valley NM 
70 Denali NP & PRES 
71 De Soto NM 
72 Devils Postpile NM 
73 Devils Tower NM 
74 Dinosaur NM 
75 Dry Tortugas NP 
76 Ebey's Landing NHR 
77 Edison NHS 
78 Effigy Mounds NM 
79 Einsenhower NHS 
80 Eleanor Roosevelt NHS 
81 EI Malpais NM 
82 EI Morro NM 
83 Everglades NP 
84 Eugene O'Neill NHS 
85 Father Marquette N MEM & Museum 
86 Florissant Fossil Beds NM 
87 Ford's Theater NHS 
88 Fort Bowie NHS 
89 Fort Caroline NM 
90 Fort Davis NHS 
91 Fort Doneslon NB 
92 Fort Frederica NM 
93 Fort Laramie NHS 
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94 Fort Mantanzas NM 
95 Fort McHenry NM & HS 
96 Fort Point NHS 
97 Fort Pulaski NM 
98 Fort Raleigh NHS 
99 Fort Scott NHS 

100 Fort Smith NHS 
101 Fort stanwix NM 
102 Fort Vancouver NHS 
103 Fort Washington Park 
104 Fossil Butte NM 
105 Frederick Douglass NHS 
106 Gates of the Arctic NP 
107 George Rogers Clark NHP 
108 George Washington Birthplace NM 
109 George Washington Carver NM 
110 George Washington MEM PKWY 
111 Gettysburg National MP 
112 Gilla Cliff Dwellings NM 
113 Glacier Bay NP & PRES 
114 Glacier NP 
115 Glen Canyon NRA 
116 Golden Gate NRA 
117 Grand Canyon NP 
118 Grand Portage NM 
119 Grand Teton NP 
120 Great Basin NP 
121 Great Falls Park 
122 Great Sand Dunes NM 
123 Great Smokey Mountains NP 
124 Greenbelt Park 
125 Guadalupe' Mountains NP 
126 Guilford Courthouse NMP 
127 Gulf Islands NS 
128 Haleakala NP 
129 Harry S. Truman NHS 
130 Hawaii Volcanoes NP 
131 Herbert Hoover NHS 
132 Homestead NM 
133 Hopewell Culture NHP 
134 Horseshoe Bend NMP 
135 Hubbell Trading Post NHS 
136 Indiana Dunes NL 
137 International Peace Garden 
138 Isle Royale NP , 
139 Jean Lafitte NHP & PRES 
140 Jefferson National Expansion Memorial NHS 
141 JFK Center for the Performing Arts 
142 John D~y Fossil Beds NM 

260 



143 John Muir NHS 
144 Joshua Tree NM 
145 Kaloko-Honokohau NHP 
146 Kenai Fjords NP 
147 Kennesaw Mountain NBP 
148 Kings canyon NP 
149 Kings Mountain NMP 
150 Klondike Gold Rush NHP 
151 Kobuk Valley NP 
152 Lassen Volcanic NP 
153 Lake Chelan NRA 
154 Lake Clark NP & PRES 
155 Lake Mead NRA 
156 Lake Meredith NRA 
157 Lava Beds NM 
158 Lincoln Boyhood NM 
159 Lincoln Home NHS 
160 Longfellow NHS 
161 Lowell NHP . 
162 Mammoth Cave NP 
163 Manassas NBP 
164 Martin Luther King Jr. NHS 
165 Martin Van Buren NHS 
166 Minute Man NHP 
167 Montezuma Castle NM 
168 Moores Creek NB 
169 Morristown NHP 
170 Mount Rainier NP 
171 Natchez Trace PKWY 
172 National Capital Parks - Central 
173 National Capital Parks - East 
174 Natural Bridges NM 
175 Navajo NM 
176 New River Gorge National River 
177 Nez Perce NHP 
178 Noatak NP 
179 North Cascades NP 
180 North Country NST 
181 Ocmulgee NM 
182 Olympic NP 
183 Oregon Caves NM 
184 Organ pipe Cactus NM 
185 Ozark NSR 
186 Padre Island NS 
187 Pea Ridge NMP 
188 Pecos NHP 
189 Perry's victory & Internat. Peace MEM 
190 Petersburg NB 
191 Petrified Forest NP 
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192 Petroglyph NM 
193 Pictured Rocks NL 
194 Pinnacles NM 
195 Pipe Springs NM 
196 Pipestone NM 
197 Point Reyes NS 
198 President's Park 
199 Prince William Forest Park 
200 Pu'uhonua 0 Honaunau NHP 
201 PU'ukohola Heiau NHS 
202 Richmond NBP 
203 Rock Creek NP 
204 Rocky Mountain NP 
205 Roger Williams NM 
206 Russell Cave NM 
207 Saguaro NM 
208 Saint croix NSR 
209 Saint Croix Island NHS 
210 Saint-Gaudens NHS 
211 Salem Maritime NHS 
212 San Antonio Missions NHP 
213 San Juan Island NHP 
214 San Juan NHS 
215 Santa Monica Mountains NRA 
216 Saugus Iron Works NHS 
217 Scotts Bluff NM 
218 sequoia NP 
219 Sewall-Belmont House NHS 
220 Shiloh NMP 
221 sitka NHP 
222 Sleeping Bear Dunes NL 
223 springfieid Armory NHS 
224 Sunset Crater NM 
225 Theodore Roosevelt NP 
226 Timpanpgos Cave NM 
227 Tonto NM 
228 Tumacacori NHP 
229 Tuzigoot NM 
230 USS Arizona MEM 
231 Valley Forge NHP 
232 Vanderbilt NHS 
233 Vicksburgh NMP 
234 virgin Islands NP 
235 Voyageurs NP 
236 Walnut Canyon NM 
237 War in the Pacific NHP 
238 Whiskeytown-Shasta-Trinity NRA 
239 White Sands NM 
240 Whitman Mission NHS 
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241 William Howard Taft NHS 
242 Wilson's Creek NB 
243 Wind Cave NP 
244 Wolf Trap Farm Park for Pref. Arts 
245 Woman's Rights NHP 
246 Wrangell-Saint Elias NP & PRES 
247 Wright Brothers NM 
248 Wupatki NM 
249 Yellowstone NP 
250 Zion NP 



APPENDIX: F 

OTHER PARKS REPORTING 

1 Ellis Island NM 
2 Palo Alto Battlefield NHS 
3 Pennsylvania Avenue NHS 
4 Sagamore Hill NHS 
5 Statue of Liberty NM 
6 Eugene O'Neill NHS 
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APPENDIX G: TRAIL PROBLEMS: ROCK CREEK PARK 
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APPENDIX H: CORRESPONDENCE WITH ROCK CREEK PARK 

964 N. Jones, Apt. C 
Tucson, AZ 85716 
August 22, 1993 

Dear superintendent, 

In part, this is a thank you note for allowing me to conduct 
a visitor survey on bicycle use within Rock Creek Park this 
summer. I was able to obtain some helpful information from 
both trail users and non-users. I will be forwarding the 
results when my research is complete. 

However, in order to complete my research, and feel confident 
with any recommendations, I need accident statistics for both 
the trail and the portions of the road that are closed to cars 
on weekends. During the week I handed out public 
questionnaires, I tried to get this information, but was 
unsuccessful •. It was recommended that I make my request again 
to the Natibnal Park Service under the Freedom of Information 
Act,. but I have refrained from doing so because I don't feel 
it is within the cooperative spirit that I am trying to 
maintain while doing my study. The aim of my research is not 
to expose negative conditions, but simply to more fully 
understand current conditions so that I can see where 
improvements or changes need to be made. 

I hope that you will be able to send me the following 
information for the last five years or so: 

number of accidents on the Rock Creek Park trails 
and on the roadway when it is closed to cars 
the mode of transportation of the people involved 
in each accident (ex. bike, car, pedestrian), and 
location of accidents, particularly if the same 
area is the scene of multiple accidents. 

If you need more specifics, please call me at (602) 325-7905 
or write to me at the above address. 

sincerely, 

Mark Flickinger 



United States Department of the Interior 

IN IfP1..V IlIn_ m 

A7623(NCR-ROCR) 

September 16, 1993 

Mr. Mark Flickinger 
964 N. Jones Street 
Apt. C 
Tucson, AZ 85716 

Dear Mr. Flickinger: 

NATIONAL PARK SERVICE 
NATIONAL CAPITAL REGION 

ROCK CREEK PARK 
5000 GLOVER ROAD. N W 
WASIIINGTON. 0 C 20015 

For several weeks Ms. Cynthia Donaldson has attempted to contact 
Y'JU with information concerning your request of accident statistics 
for Rock Creek Park's multi-use trail in your letter of August 22. 

We do not keep such statistics at the park, however, 
information may be available by contacting the United St~tP~ 
Police at (202)619·7116 or (2U2)619-7310 Their address is: 
Ohio Drive, SW, Was~ington, D.C. 20242. 

this 
Pi.! rk 
lIDO 

Thank you for your interest in Rock Creek Park. We look forward to 
receiving your final results. 

Si~relY' 

~~tI&f 
Super intel~d~nt 
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964 N. Jones, Apt. C 
Tucson, AZ 85716 
September 30, 1993 

Troy Pettiford 
United States Park Police 
1100 Ohio Drive, SW 
Washington, DC 20242 

Dear Hr. Pettiford, 

In reference to our recent telephon~call, I am writing to request 
accident statistics for Rock Creek National Park. I am interested 
in statistics for both the mUlti-use trail and the portions of the 
road that are closed to cars on weekends. I hope that you will be 
able to send me the following information for the last five years 
or so: 

number of accidents on the Rock Creek Park trails and on 
the roadway when it is closed to cars, 
the mode of transportation of the people involved in each 
accident (ex. bike, car, pedestrian), 
location of accidents, particularly if the same area is 
the scene of multiple accidents, and 
other statistics on problems of the trail or road 
(number of citations given to bicyclists riding under the 
influence, incidents of tacks being placed on the trail, 
etc.) . 

As you made clear during our telephone conversation, your records 
may not accurately represent the information that I am requesting. 
I will be sure to qualify these records in any reference I make to· 
them. However, as this is the only safety information I have to go 
on, any and all information you send will be of help. 

If you need more specifics, please call me at (602) 325-7905 or 
write to me at the above address. Thanks for your help and 
cooperation. 

sincerely, 

Hark Flickinger 
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APPENDIX I: CONSENT FORM 

..... 

WARNING: There are elements of risk in any ad'/enture, sport or activity associated with the 
outdoors, and these risks can result in accidents causing personal or bodily injury, death, or 
damage to or loss of personal property. 

EXPRESS ASSUMPTION OF RISK AND RESPONSIBILITY: In recognition of the inherent 
risks of bicycle riding which I and my family, including minor children will engage in,l confirm 
that we are physically and mentally capable of participating in the activity and I assume full 
responsibility for any personal or bodily inju ry, death, or damage to or loss of personal property 
as a result of any accident that may occur to us. except to the specilic degree and extent that 
Yosemite Park and Curry Co. negligently contributes to such injury. 

I hereby agree to return the above described bicycle(s) at the specified time and to pay the rent 
thereon. I further agree to pay Yosemite Park and Curry Co. the fair value of the bicycle(s) if not 
returned by me on this date and also to pay for any damage to the bicycle(s) caused by other 
than normal wear while In my possession. 

I HAVE READ THE FOREGOING WARNINGS AND ASSUMPTION OF RISK AND 
UNDERSTAND THAT BY SIGNING THIS DOCUMENT I MAY BE WAIVING VALUABLE LEGAL 
RIGHTS. . 

Parent/Guardian Signature _______________________ _ 

Customer Signature _________________________ _ 

FORa.t 74(X1 M 3/88 
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Bicycling iJ all ,asy alld uhilaraling way 10 ~u and 
lour YoU,"," Vall,y. ,\1(0,. Ihan ttgl" mil~s 0' b,J.:,· 
ways wlI,d Ilrrough Ih, ,ast,m ,nd of tl., ~"'Il~y. 

Mosl of tl., b,k'ro'ays a,. flal. Ihough SO"" ,""dtr· 
·Ilt.grad" UlSt. 

No BIKE? No PROBLEM. 

Rent~1 bikes U~ ~v~i1~ble ~t Yosemite Lodg. ')lur 
round. conditions penn,lting) ~nd Curry \·illag. 
Isummer onlyl. Hours ~ry according to Ruc-n ~nd 
wuther. 

A m~ior crrdit card or driver's Iicen~ must ~ left as 
a srcunty deposit to rrnt ~ bike. 

St~ndud one·sp.rd bicyclu with coaster Ilooll 
braLt5 lor m.n. women ~nd children ue a\'ailable 
lor r.nt. H.lmtts are ~ommended lor ~II riders 
and arr provid.d at no charge. Only one rider per 
bike is allowtd. Pas~ngers are prohibited. Child 
carriers ~rr not avail~ble. . 

Biu locks. inner tubrs. rrp~ir kits ~:ld other bike 
supplies are sold ~t bike rrnt~1 st~nds. Bike racks ue 
situ~ttd ~t uy points in the eastern end 01 Yo~mite 
Valley. 

MILEAGE FROM 
BIKE STANDS TO POINTS OF INTEREST 

10 FROM 
Yosemite Curry 

Lodge Village 

Yowmitr Lodge .............. 0.0 ... " 2.1 .. . 

Lower Yowmit. Falls ....•.... 0.1 ..• " 2.0 .. . 

Visitor C.nter ............... 0.7 ... " 1.4 .. . 

Curry Vill~ge ............... 2.1 ... " 0.0 .. . 

The Ahw~hnrr .............. 1.S ..• " 1.6 .. . 

Yo~mite Chapel ............. 1.1 ..... 1.-1 .. . 

Happy Islt5 ................. 3.0 ..... 0.9." 

Yostmitr V~lIey St~blt5 ....... 3.9... .. 1.8 .. . 

Mirror uk. Bike Puking ..... 3.6 ..... :::.1 .. . 

A WORD OF C.WTION. 

For your sairly alld u·,l(ar •. Ql,d to ~'ro"ct Yostlllltr 
Nal,ona/ Par/.:. "I,as~ loi/ow tl"" ""Irs, 

+Bikes arr allowed only on pn.d b,k.wavs and 
roads open 10 private v.hicles. Ren:al bikes u. not 
pennilttd outside Yos.mite Vall,,'. 

+For sal.ty and .nvlronm.ntal r.al'ms. :-.Iallonal 
Park ServiC1! rrgulallons proh,bit "ding bilts oil 
public roads and bik.ways. All b,;"~ are proh,bited 
from p.deslrian and hiling Irails. sl:ch as Ih. trail 10 

lower '{os.mll. Falls. Renlal biles .~e prohibil.d on 
the last one·third mile StCllon ot :;,. ~Iirror lake 
Road. 

+Bicyclists must ob.y all postrd trallic signs and 
I~ws. Bik. traflic is subject to the wm. r.gulations 
as motor ... ehicles. National Poark S.rvic. signs 
restricting bike use u. post.d at various points in 
Yosemite Valier and must b. ob.ytd. 

+Rental bikes must always b. rldd.n und.r control 
and in such a m~nll.r th~t th.y un l-. wf.ly m~n.u· 
vrred and stopptd. Instruction on th prop.r op.r~· 
tion 01 coaster br~krs is avail~bl. at bll. rental 
stands. 

+Some bik.ways and roads slopr. Approprial' cau· 
tion should br usrd. 

+Becauw p.destrians and bicyclisls oft.n share blk •• 
ways. caulion should b. used to lrrp al.rl ~nd 
maint~in control. Wh.n riding. stay 10 th. right 01 
the C1!nter line. AI.rt other bicyclists ~nd p.destri. 
~ns brlorr p~ssing ~nd pass to the Idt. If you must 
stop. pull over to the right. Use hand sign~ls. as 
~ppropri~t •. 

+Extrrme uUlion is urgtd wh.n riding bicycles on 
park ro~ds. such as the on.·w~y road which loops 
YosemIte V~lIey Irom Yostmltr Lodge to the west 
.nd ~nd b~ck to the Yostmitr Ch~prl. 

YOSEMITE 
orE' ALL "lEAR 

.......".. .. ...., •• ...,c..,....eo 1"' 
~,..,...,.,c""' ... co · .... ~.'edH .. IOI"< ........ ~'C'e(C'.0( ... ..-
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APPENDIX It: GOLDEN GATE BROCHURE 

MARIN HEADLANDS 
TRAll..S 

Welcome To The Marin Headlands! 

These 11IIds ue put o( the Golden 
Gate NauOO1I Recl'Cluon AI'CI -
one o( the mall populu NatiOO1l 
Pula in Amena. The Headllnds 
comprise nearly I~.OOO acres 0-' 
rollinC couw hIlls, crossed by 
more llun a hundred miles or rooc 
1niIJ, rill: roads lIId paved vehicle 
\'OIds. 

The unlq\lC qualities or lItese lands 
hive been rccolnized lItrouChoul 
history. Native A rnc:rican peoples, 
rlIIdIen and taldiers brauChl IIWI y 
dw1Cb '" lite Headland s - lOme
r:"T\e! 1r'"'"t1- ~"l:"'c:; !:O;.ICI':d)·. 
devamlinC ones. 

Horses 

Mountain Bicyclists 

mkers 

The balic cuideline ror visilOrs '" 
:toe H~.~: is :.0 :.,j:li' tl".c t&nd 
while proItCUItC iu resourocs. 

Hones hive I lone hillD!)' in the 
M.arin Hc:a.dands. SpaniJII and 
Nc:Uc:u vaqueros ran \!Ious::andJ 0( 
ca.tIle ICJ'OSI dIcIe bills, Ind dill 
Army relied 011 raJ "hone power" 
.n World Wu n. Today, tba1I 
In two IIabIa In me 1bdbndI 
IIId ICYCnI IlIlIhc:ads ..tIcn eques
triaN CIII tniIer tbeir bones. 
Roncbeck rIdin I it mtricIaI III 

The (ollowinl lnil use relulationl 
hive been can:(ully devcIoped after 
Cltensive public inpullO allow 
hikers, bilcen, and equesui.ans '" 
share lite Hadhnds safely and 
..,~Iy, .... 1Iile II'Iini mlzinC tIIcir 
impocu on \his fnPIe landsape. 

diose InilJ sicned (01' tbeir use. 
Please (oUow tbese rqu.ladons: 

• MaiDUID • .ate ~ 
• Slow to • n..IlI mel Ita,. oa 

tnII wIaaa padac .... 
• C-alcata wtdt tOer tn.D 
-.. ucIld Ibe.a a- wbaI 

It ....... fa SIMI 

M.arin County it lite birthplace 0( Mountain bika are ratri=d III 
the mountain bike, IIId Ova' lite last those InilJ Iiptcd (01' this \lie.. 

few yan lite spon" popularity bu PIc:ue follow IbeIe rqul&Iions: 
JkyrocP.ud. Nearly ftfty miles 0( • 15 MPH speed .. all desIpat. 
IXlpavcd I'I*1s and Inils off" rid- ed traIII 
in, opponunities (0( all IkilJ Ie\ods. • Slow to 5 MPH I.Dd sta, l1li 
Bicycles are alIowuI 01'\ all paved tn.D vbm pudaJ od»en 
¥dIic1c roads. • Y1dd richl-o( .... ,. 10 bona 

All lnils in lite M.uin Headlands 
are open '" hilcen. Hcr.wever, 
aution and tniI COIlrtesy should be 
nttndod on lItOle lnils shared willt 
bicyclisu and horseback riden. 
Please (ollow these luidelines: 

• Slay oa desI' .... 11td tnUs al aU 
t!mes 

• Bones hate richl""'·.a, 00 
their assl",1td Inlls 

• Doo', sbor1cul switcbbacks 
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~ Anticipate ill lypcS of 
weatherl A lyplca1 d~y Ql\ 

include sunshine, chIlling 
fOC and pic force WIndS. A 
lood rule of Ihumb is "dress 
in layen.· 

~ Stay on dcsig~lcd !nils! 
Crou-<:oonlIy ndine Of 

hikinl can dcsuoy ~l1ve 
plants, cause erOSIon, reduce 
animal lWliul and cxpose 
you 10 unpl=1 ~Iuru 
species wch as poisoo o.k 
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APPENDIX L: TRAIL MAINTENANCE 

The following is a list of trail maintenance 

recommendations: 

* Regularly inspect trails for safety problems. 

* Routinely clear vegetation and repair potholes, root 
bumps, and trail signs. 

* Maintenance divisions should provide annual evaluation 
reports to superintendents and regional offices. These 
reports should outline problems and recommend 
solutions. 

* Seal coats should be applied periodically to minimize 
trail cracking and spalling. 

* Debris, loose gravel, and broken glass should be 
promptly removed from pavement. 

* Each park should create a policy concerning snow and 
ice removal. For year-round pedestrian/bicycle access 
in moderate climates, snow and ice should be promptly 
removed. In areas with heavy, frequent snowfalls it 
may be more appropriate not to clear trails, but 
restrict use to snow related activities, such as cross
country skiing. 

* When possible, use volunteer help for inspection, 
evaluation, and maintenance. In addition to the direct 
benefit of reducing maintenance costs, programs that 
encourage volunteer help can build community support 
for the park. 

* Heavy trucks should not be driven on paved trails, 
since they can crack the asphalt. 

* Signs and/or temporary 
hazardous trail areas, 
trees. These should 
reflectorized. 

barriers should be posted at 
such as washou.ts and downed 
be brightly colored and/or 

Key source: "Paved Recreation Trails of the National 
Capital Region" U. S. Department of the Interior, 
National Park Service, Denver Service Center, Eastern 
Team, Washington, DC, 1991. 
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APPENDIX M: TRAIL DESIGN 

The following is a compilation of items to consider when 

designing trails: 

* Where possible separate bicyclists from automobile 
traffic and other trail user groups. If by no other 
means, use striping to create separate lanes. 

* Design trails with appropriate width to accommodate the 
most frequent type of trail use, group travel. Trail 
width should be a minimum of 10 feet wide. If trail 
traffic is expected to be high or if it is decided to 
mix pedestrian and bicycle use on the same trail, the 
minimum width should be no less than 12 feet. 

* In general, bicycle access should be paved; where 
possible distances of between 10-25 miles should be 
considered. Hiking trails should be unpaved and 
relatively short: between 2-5 miles. Differences in 
trail preferences can effectively reduce trail 
conflicts by designing out groups which prefer other 
trail conditions. Loop trails are preferred by all 
trail users and this type of trail layout can reduce 
the perception of crowding to the users. Bicycles 
should be restricted from hiking trails. 

* Equal signage should be given to trail users as is 
currently directed at park visitors in automobiles. 
For travelers' convenience, and as a safety 
consideration, mark trails with milage posts. 

* Consider linking park trails to those of the 
surrounding community. These trail projects help build 
community pride, develop community support for the 
park, and reduce the need of using automobiles to 
access the park. 

* Develop a trail system for bicycles that emphasizes 
accessing points of park interest. Consideration 
should also be given to providing interpretative 
signage along these routes. Provide parking racks and 
regulation signage at destination points. 
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* A minimum two-inch layer of a special trail-mix asphalt 
is recommended for trail surfaces: "Curve.s should be 
super-elevated for ease of travel. Smoothness and 
crown are best ensured by a graded sub-base 4 to 6 
inches thick". 

* Pavement edges need to be stable and flush to the 
ground surface. 

* Improper trail drainage is a critical safety concern, 
since water, gravel and debris can collect on trail 
surface. 

* To improve safety, trail bridges should be 2 or 3 feet 
wider than the connecting trail, since people often 
stop on bridge overpasses. 

* Tunnels and underpasses should be kept to a minimum, 
since they are costly to construct and can pose safety 
problems if not designed properly. 

* Trail curves should be gentle (100 to 500 feet in 
radius). 

* Large sight-distances offer increased safety. 

* Trail grades should be kept below 5%. 

* Centerline and edge striping is recommended. 

* Intersections should be highly visible, and properly 
signed. 

* Traffic signals should be timed to allow comfortable 
crossing by pedestrians and cyclists. 

* Since bicycle speed limits are not enforceable 
(cyclists are not required to have speedometers), trail 
design should reinforce the desired trail speed. 

Key source: "Paved Recreation Trails of the National 
Capital Region" U.S. Department of the Interior, 
National Park Service, Denver Service Center, Eastern 
Team, washington, DC, 1991. 
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APPENDIX N: STATISTICAL MEASURES 

Pearson Test 

The Pearson test can provided a first step in 
establishing potentially significant relationships between 
variables and helps distinguish which variables should be the 
focus of further statistical exploration (Dometrius, 1992). 

This test is considered a symmetric statistic, which 
means that it makes no difference which variables are 
independent and which dependent; the resulting correlation 
will be the same (Dometrius, 1992). Negative signs in front 
of the Pearson correlation value indicate high values of one 
variable correlating with low values of the other 
corresponding variable. 

Analysis of Variance and Tukey Tests 

The Analysis of Variance Test (ANOVA) helps answer the 
question of whether the groups being tested differ 
significantly in response to a research question. The ANOVA 
test is a technique that compares the mean values of answers 
between groups. Variance is measured with an F probability 
value. It is generally recognized that an F probability value 
below .05 demonstrates a significant difference between group 
means (Dometrius, 1992, p. 230). 

If the ANOVA test revealed significant differences 
between groups being tested (a value below .05), the question 
then becomes "how do the groups differ?". A statistical test 
called the Tukey test can help answer this question. This 
test provides a group-by-group comparison of means to 
determine which are different and if this variance is at a 
statistically significant level. The Tukey test in the SPSS 
program sets the significant level at .05 (Dometrius, 1992, p. 
264) • 

Measures of Association 

As the name implies, the Measures of Association test 
indicates levels of connection or correlation between 
variables. In general, statistical Measures of Association 
are reported along a scale between 0.0 and 1.0. An 
association of 0.0 is interpreted as indicating no 
relationship between the tested variables, and 1.0 is the 
strongest relationship possible; meaning that every value of 
one variable is connected with a unique value of another 
variable. The Measure of Association can help answer the 
question of whether a relationship between variables is strong 
or weak. Generally, researchers are most interested in low 
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(below .05) levels of association, since this indicates that 
the variables are acting independently from one another. The 
primary test measuring levels of association between variables 
is called a Pearson's r test. 
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