L L l . b Ly : !
i

§f

i

|
|

/5. 00
Ind 2>
[LY77

| G625

Lee’'s Ferry Carrying Capacity Study

~Final Report

National Park Service
Cooperative Agreement CA-1440~0-0004

Prepared by
Martha E. Lee ‘ B
Assistant Professor
and

Lenore Grover
Graduate Research Assistant

July 29, 1992

GCES OFFICE COPY
DO NOT REMOVE!

School of Forestry
Northern Arizona University
Flagstaff, AZ




‘-

TABLE OF CONTENTS

I NTRODUCT I ON L] ° . . L] . . . ] . .

Background . . . . .
Carrying Capacity Franework .
Flow and Recreation Quality .
History of Biophysical Research

L] . . .
.. L] . .
e e e .

mﬁon S . . . . . . . . . . . .

Study Area . . . ¢ ¢ ¢ e e e
Biophysical Inventory . . . . . .
Visitory Survey . . . . . « .+

Sampling Plan . . . . . . .
Study Plan . . .. .. « « .+ .
Data Analysis . . . . . . .

RESULTS . . . . . . . | . . ' . - -

——,

Biophysical Impacts . . . . . . .

Site Description . .
Present Use Rastrictian
Use Concentration . .
Attractions . . . .
Percent Vegetation . .
Distance, Core to River
Vertical Climb . . .
Capacity . .

Number of Boats Able to Moor
AcceS8 . . . .« + «
Toilets Present . . . .
Distance to Toilets .
Fire Grates . . . . .
Grazing Impacts . . .
Evidence of Beaver Actxvity

L] L] L] L L] . . .
. L] » . . . L] L]

Camp or Day Use Area .
Percent Barren Core .

Impact Indicators . . .
Soil Disturbance .
Vegetation Damage
Trails . . . .
Fire Impacts . . .
Human Waste . . . . .
Trash . . . . .

e @ & ¢ o o o 9° & e & & s 2 2+

* L] . . L] L] . . L] . . L] . . . . L]

o o . . e o o

. e o e e s o e & & o o o o » &

. e e o s e

AO\W | o

L



4

Il B S N B =N =

TABLE OF CONTENTS, CONTINUED

Pests and Insects . . . . . . .

Site Modification . . . . . . .

Condition Class e e e e e e e e
Social Impacts . . o e e e

Use and User Characterlstlcs « e e e e
Anglers .
80c1o-Demograph1c Characterlstlcs
Use of the River . . . . .
Trip type . e .
Party size . . .
Group type . .
First-time visitors
Accommodations . .
Fishing method . .
Fishing locations .
Camping locations .

¢« o . e e o o
e e o . o o o o 0

e o o . . 8 e o

Rafters . .
Soc1o-Demoqraphic Characterlstics
Use of the River . . . . .
Trip type . . ™
Party size . . .

Group type . .
First-time visitots
Accommodations . .

e & e o o
e o e 5 0
* & o ¢ & 0

Smary . . . . . . . . . .

The River Experience . -. . . . . . .
Perceived Crowding . . . . . . .
Overall Perception of Crowding .

Impacts of Seeing Other Visitors

Crowding at Campsites . . . .

Summary . . . .+ e+ e e

Problems Encountered . . e e e .
Overall Trip Satisfaction e e e

Opinions Toward River Management .
Use Restrictions e e e
River Management Actions . .
Willingness to Pay a User Fee
Summary e e e e e e .

34
35

37

39
39
39
39
45
45
46
47
47
48
49
50
54

55
55
62
62
62
63
64

64

66

67
67
67
68
72
75

75
82

83
83
88
91
92



)

TABLE OF CONTENTS, CONTINUED

Page

Effects of River Flow Level on Visitor
Experiences . s e e s e 95
Use Characteristlcs e e e e e . 926
First visit e s+ s . . . . 96
Fishing methods . . . . . . 96
Fishing zones . . . . . . . 99

Crowding and Visitor Satisfaction . . 103

Problems Encountered . . .« . 112

Impact of Flow Level on Flshing
Quality . . . . . . . .+ . . 117
CONCLUSIONS AND IMPLICATIONS: HOW TO USE THIS :
REPORT . . . o . . o e e e . . 126
Choosing Management Goals . . . . . . . . 126
Specify Management Objectives e e s e e e 128
Assess Current Conditions . . . . . . . . 129
Choose Management Alternatives . . . . . . 129
Monitor and Follow=-Up . . . . . . . . . 131

LITERATURE CITED e s e e e e e e e e e 132
APPENDICES

A: List of Biophysical Inventory Sites
APPENDIX B: Biophysical Data Sheets

C: Angler and Rafter Survey Instruments

D: Angler and Rafter Open-Ended Responses



LIST OF TABLES

Iable
1. Age of Lees Ferry anglers . . . e e e
2. Employment status of Lees Ferry anglers o e
3. Angler annual household income . . . . . .
4. Angler state of residence . . . . . . . .
5. Angler trip type . . . . . . . .+ .« . .
6. Angler party size e e e e e e e e e
7. Angler group type « e . . e e e .
8. Angler prior visitation to Glen Canyon NRA . .
9. Angler overnight accommodations . . . . e
10. Fishing locations . . e e .
11. Angler first choice for a flshlng sxte e e e
12. Reasons why anglers could not fish their -
first choice site . . . . . . . . . .
13. Upriver camping locations . . . . . . . .
14. Rafter ages o« e e e e e e e e
15. Rafter employment status . o e e e e e
16. Rafter annual household income . . . . . .
17. Rafter state of residence . . . . . . . .
18. Rafter trip type . . . . . . .. . . . .
19. Rafter party size e e e e e e e e e
20. Rafter—group“type . e . . s e e
21. Rafter prior visitation to Glan Canyun NRA . .
22. Rafter overnight accommodations . . . . . .
23. Perceptions of crowding . . . .
24. Estimated number of rafts seen and vxaxtor
reactions . . . . e e e e e e
25. Estimated number of motorboats seen and visitor
reactions . . .« e
26. Estimated number of bank or wadan anqlars
seen and visitor reactions . . . . . . .
27. Perceptions of crowding at upriver camps . . .
28. Estimated number of angler groups seen at
campsites and angler reactions . . . . . .
29. Problems encountered by anglers . . . . . .
30. Problems encountered by rafters . . . . . .
31. Overall trip satisfaction . . e e e e
32. Angler support for use restrlctlons e e e e
33. Rafter support for use restrictions o e e .
34. Angler opinions toward specific river management
actions e e e e e e e e e e e e
35. Rafter opinions toward specific river management
actions . e e e e e e e e e e
36. User w1111ngness to pay a user fee . . . . .
37. Proportion of first-time visitors by river
flow levels . . . e e e e
38. Types of flshlng by flow levels .. .
39. Angler primary fishing method by flow levels
40. Angler fishing with a guide by flow levels . .

40
43
44
45
46
46
47
48
49
52
53

54

. 54

55
59
60
61
62
63
64
65
65
68

€9
70

71
72

73
77
81
83
85
86

89

90
92

97
97
98
99



LIST OF TABLES, CONTINUED

Table Page
41. Angler fishing zones by flow levels .« « « . 100
42. Angler first choice fishing zones by flow -

levels . . . . . . « =« =+ 100
43. Angler ability to flsh flrst ch01ce sites

by flow levels . . o« . . e« .« 102
44. Angler overall satlsfactlon by flow 1evels . - 103
45. Rafter overall satisfaction by flow levels . . 104
46. Crowding means by flow level . . .. . .+ 105
47. Angler feelings about the number of rafts

seen, by flow levels . « « o+ 106
48. Rafter feelings about the number of rafts

seen, by flow levels . . . . . .. . . . 107

49. Angler feelings about the number of motorboats

seen, by flow levels . . . . . .. . . . 108
50. Rafter feelings about the number of motorboats

seen, by flow levels . . . . .. . . . . 109
51. Angler feelings about the number of bank or .

wading anglers seen, by flow levels . . .+ 110
52. Rafter feelings about the number of bank or

wading anglers seen, by flow levels . . . . 111
53. Problems significantly related to river :

flow levels encountered by anglers D & &
54. Problems significantly related to river

flow levels encountered by rafters e« o+« e« . 115
55. Angler-perceived impacts of river flow

level on fishing quality . . . . . . . . 118

AR =N =n N N AN O e . il N - N N R EE .




Il N = E I N Iy BN BN B S BN B EBE EE EE B Em ..

Figure
0. Study area . . . . .
1. Comparison of severlty of 1mpacts for elqht
impact indicators over 49 sites « e e .
2. Impact of soil disturbance . . . .
3. Comparison of soil disturbance 1mpact values
according to type of siteuse . . . . .
4. Impact of vegetation damage . . . .
5. Comparison of vegetation damage impact values
according to type of site use . . . . .
6. Impact of trails . . . . . . . . .
7. Comparison of trails impact values accordlng
to type of site use .« . e e e .
8. Spread of number of trails over 49 sites . .
9. Impact of fire o« s . e e .
10. Comparison of fire 1mpact values acccrdlng
to type of site use e e e e e e e
11. Impact of human waste . . o
12. - Comparison of human waste 1mpact values
according to type of 31te use . . . . .
13. Impact of trash . . . .
14. Comparison of trash impact values acaarding to
type of site use e e e e e e e e .
15. Impact of pests and insects . . . . .
16. Comparison of pests and insects impact value
according to type of site use . . . . .
17. Impact of site modification . .
18. Comparison of site modification 1mpact values
according to type of site use . . .
19. Percentage of 49 sites within each condxtlon
"class . . . e . . e
20. Condition class of 51tes by type of slte use
21, Angler gender . . . . . . < « e . .
22. Angler education . . . . . . . . . .
23. Angler marital status . . . . . . . .
24. Angler race of ethnicgroup . . . . . .
25. Fishingmethods . . . . . .. . .+ .. .
26. Type of fishing . . . . . . . . . .
27. Use of fishingguides . . . . . . . .
28. Angler fishing zones e e e e e e e
29. Rafter gender . . . . . .+ .+ < < . .
30. Rafter education . . . . . . . . . .
31. Rafter marital status . . . . . . . .
32. Rafter race of ethnicgroup . . . . . .
33. Use restrictionmatrix . . . . . . . .
34. River management action support matrix ..
35.

LIST OF FIGURES

Flow impacts matrix . . . . . . . . .

" e . . ¢« o o o . . e o o o

11

24
25

25
26

27
28

28
29
30

30
31

32
33

33
34

35
35

36

37
38
40
41
42
43
49
50
51
52
56
56
57
58
93
95
124




INTRODUCTION

Background

Lee’s Ferry in northern Arizona~is a significant resource
within Glen Canyon National Recreation Area (NRA), administered
by the National Park Service (NPS). This unique 15-mile stretch
of the Colorado River upstream from Lee's Ferry, with its
spectacular, massive Navajo Sandstone cliffs, is the only
remaining component of the now almost completely inundated Glen
Canyon. The river receives some of the most intensive
recreational use in the state of Arizona. Commercial day-trip
rafting and fishing are the principal uses of the area, which is
known throughout the state and nationally for its scenic
environment, historic features, and "hlue-ribbon" trout fishery.

Use by the visiting public has expanded greatly in recent
years and in the process the mix of recreational uses has also
changed. In 1985 there were %, 546 day-use rafters. In 1989 this
use had expanded to 28,115 visitors, with 257 boats and 5,600
people travelling downstream to Lee’'s Ferry in the peak month of
July alone. In 1991 the number of rafters floati;g the river in
July had increased to 6,600.

Meanwhile, fishing--the dominant use in 1985--has grown
moderately from 14,060 fishermen to 17,200 fishermen annually.
In 1985, when live bait was legal, bank fishing predominated and
was concentrated in the immediate vicinity of Lee’'s Ferry.
Today, fishing from boats or shoreline points accessible only by
boat predominates, and this has had the effect of dispersing use
and making the river channel and flow regime even more important
to the successful management of this recreation activity.

These trends have led to a potential conflict between
recreation uses that were formerly more spatially separated and
to a situation where use of the river channel may be a
determinant of recreation quality for both uses. The increased
visitor use has also led to physical impacts evident at campsites
and day use beaches such as trash, human waste, fire scars,
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vegetation damage, soil disturbance, trailing, unnatural numbers
of pests and insects, and site modification.

These concerns led resource managers at Glen Canyon NRA to
request that Northern Arizona University conduct research to
evaluate the recreation carrying capacity of this river section;
and in particular, to determine what effects changes in river
flow management might have on this capacity. The research was to
include quantifying physical impacts and gathering baseline data
on site condition using a method which could be duplicated over
time. Research results can be used in designing river management
strategies to minimize impacts to the resource while also
minimizing negative consequences upon visitor enjoyment of the
area.

The purpose of this project was to assess the impacts of
flow level on the recreation carrying capacity of the Colorado
River within Glen Canyon National Recreation Area. Specific

objectives included:

1. Collect baseline data on physical site condition using
impact indicators and based on type of site use.

X

2. Describe user perceptions of river experiences
including issues of crowding, conflict, and flow.

3. Determine the effect of flow on river recreation

experiences.

4. Identify user perceptions of possible river management
activities.

5. Provide recommendations for river management strategies

based on study results.

The study was designed within a recreation carrying capacity
framework but utilizes the reformulated view of the traditional
method, the Limits of Acceptable Change framework developed by
Stankey et al (1985). Much of the biophysical research is based
on prior studies conducted at Glen Canyon N.R.A.



Carrying Capacity Framework

The fact that impacts occur as a result of recreation use

has been well documented. Impacts can include both physical

impacts to the resource such as erosion, loss of vegetation, or
water pollution caused by trampling, campsite location, or
livestock use (Hammitt and Cole 1987, Cole 1989) , or social
impacts such as conflict among visitors or perceptions of
crowding (Gramman 1982, Graefe et al. 1984, Shelby et al. 1989).
As recreation demand for wildland resources continues to increase
both physical and social impacts will likely .continue to occur. .

As a result of expanding recreation demand and a limited
supply of resources, resource managers are faced with making
decisions about allocéting resources in such a manner to provide
for quality recreation experiences while ensuring that
unacceptable damage to resources do not occur. Carrying capacity
is a resource tllocation framework that has long been used by
wildlife and range managers and more recently by recreation
resource managers to deal with‘resgurce impacts.

The long-established wildlife-and range management concept
of carrying capadity, the number of animals in a given habitat
(Dasmann 1964), begah to receive renewed attention by recreétion
researchers in the 1950s and 1960s due to rapidly expanding
recreation participation patterns. Wagar (1964) suggested that
increasing numbers of visitors affect the quality of the
recreation experience as well as impact the environmental
resources in an area.

Social carrying capacity, the focus of this project, is
often difficult to assess because it deals with impacts on the
visitor’s recreation experience. Social carrying capacity is
based on human values and attitudes which cannot be directly
manipulated by managers. An area of research that has proven
useful to managers concerned with social carrying capacity and
the establishment of appropriate levels of recreation use is
perceived crowding.



Perceived crowding is one way visitors evaluate social
capacities (Shelby and Colvin 1981). "Crowding" is a subjective
term used to define a specific density or number of people in a
specified area. An individual’'s psychological determination of a
crowd is based on his/her definition of the appropriate number of

- people in a certain situation (Shelby and Heberlein 1986). For

example, 500 people at a concert in the park may not be defined
as crowded, but 500 people around a small alpine lake probably
would be. Depending on the normative definition of the
situation, people can feel crowded regardless of the amount of
physical space available.

Shelby and Heberlein (1986) suggested crowding can be used
to approximate an evaluative standard for appropriate levels of
use, an indirect means of assessing social carrying capacity.’
Comparing data from 22 different studies that utilized the same
single measure of crowding, the authors propose a "one-third two-
thirds" rule, suggésting that social carrying capacit¥>has
probably been exceeded if more than two-thirds of visitors feel
crowded. If fewer than one-third feel crowded, the aregris

probably below carrying capacity. wWhen pﬁtceived croéding falls
between these two thresholds, no determination can be made using
this standard. We used this method to look at crowding and
carrying capacity at a National Park Service;nanaged reservoir in
northern California (Lee et al. 1990). We found the "one-third
two-thirds" rule provided a fairly reliable measure of carrying
capacity when used in conjunction with other measures of crowding
and carrying capacity. It was useful to managers in evaluating
the potential carrying capacities among specific recreation
locations within the management unit.

A number of frameworks for managing recreation impacts have
evolved from the traditional model of carrying capacity due to
concern about the utility of focusing management on regulating
user numbers, which may have little to do with controlling
impacts. Many ecological impact studies have shown that most of
the total impact to a site is caused under fairly low impact



i .

5

levels and within the first few uses (Cole 1981). Use intensity
is often less important in explaining impact than user behavior,
season of use or fragility of the resource (Cole 1981; Kuss
1986) . The traditional carrying capacity concept implies an
incorrect cause and effect relationship between amount of use a
site receives and subsequent impact. In reality, managing to
restrict numbers of users to prevent ecological impacts would
require extremely low visitation levels, which may not be
acceptable to the public.

Sociological studies have also questioned the credibility of
managing for numbers of users. Athough many of the early studies
of users’ perceptions of crowding in wilderness areas revealed
preferences for low numbers of encounters and greater affinity
toward solitude (Shelby 1981), more recent studies remind us that
recreation lands are used by many different people, seeking
var%gd and often conflicting experience preferences (Hammitt
1988). What may be acceptable encounter levels for one person,
may be considered too high for another.

‘The Limits of Acceptable Change (LAC) System proposed by
Stankey and others (1985), provides an alternative way of looking
at carrying capacity. Incorporating natural resource,
sociopolitical factors, and managerial factors, LAC focuses on
managing by identifying desired resource conditions and
formulating management action alternatives to achieve these
conditions. Management attention shifts from defining maximum
use levels to "identifying desired conditions and managing use
levels and/or other management parameters so that impacts do not

exceed these conditions" (Hendee et al. 1990).

The final chapter of this report, recommended applications of
study results, is organized in a format consistent with the
Limits of Acceptable Change process currently being used by NPS

managers at Glen Canyon NRA.



RS Ay

Flow and Recreation Quality

The impact of streamflow on recreation quality has been the
subject of a number of studies using a variety of methods.
Shelby et al. (1992) recently presented a summary of what is
known about the relations between flow level and recreation.
streamflow can directly affect water-dependent activities such as
fishing and boating as well as indirectly affect water-enhanced
activities such as camping along a stream or hiking to view a
waterfall. The authors suggest that, while critical flow levels
differ across rivers and activities, there appears to be a
nonlinear relation of recreation to flow for activities directly
affected by water flow such as boating and fishing. Recreation
quality increases with flow to a point, but decreases for further
increases in flow. \

Shelby et al. (1992) describe a number of different methods
used to study the relationship between flow and recreation.
These include studies that rely primaf?ly on expert judgment vs.
user perceptions. User jﬁdgments have been assessed using
surveys employing photographically-depicted flow levels-and
controlled flows where experiences of participants during managed
flows are recorded. Studies of visitors to Aravaipa Canyon
Wilderness in Arizona (Moore et al. 1990), the Gulkana River in
Alaska (Shelby et al. 1990), and two rivers in Montana (Duffield
et al. 1991) used this approach, as does this study. 1In each of
the three studies visitors generally preferred average flow
levels over lower and higher flows.

We used a method similar to that used in the three studies
described above to study the impact of flow level on river
recreation experiences in Glen Canyon N.R.A. This method is

discussed in detail in the next chapter.

Historv of Impacts Research at Glen Canyon N.R.A.

In 1980, the Division of Natural Resource Management
performed a Code-a-Site inventory of the campsites located along
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this stretch of the river. At this time, no designated campsites
existed and users, primarily anglers, were allowed to camp
anywhere they desired. The inventory described the qualitative
characteristics of the sites, but the data recorded did not
provide managers with a quantitative method to evaluate site

condition.

In 1981, Dr. Steven Carothers assessed the extent of
recreation impacts on Colorado River beaches in Glen Canyon
(Carothers et al. 1981). Since minimum impact camping methods
were seldom practiced, Corothers discovered that beaches were
strewn with trash and human waste and mottled with fire scars.

Prior to the construction of Glen Canyon Dam, spring floods
scoured and cleansed the beaches so that impacts from recreation
use were less noticeable. Since the completion of the dam, water
releases have been regulated by the Bureau of Reclamation and
flows have rarely been higher than 35,000Acuhic feet per second

(cfs) .}

_ carothers et.al. (1981) recommended that designated =
campsites be established with pit toilets and fire grates to
minimize human impacts. Corothers also suggested that anglers
who practiced minimum impact camping techniques be allowed to
camp outside of desiénated areas provided they carry out human

waste, trash and ashes.

In 1982, the Lees Ferry upriver Recreation Planning Team
drafted an Upriver Recreation Plan and Environmental Assessment
for Lees Ferry, Glen Canyon National Recreation Area. Three
management alternatives were explored: a) Develop campsites with
facilities and require their use (Preferred Alternative); b)

Ipue to unexpected amounts of spring runoff, flows in 1983
reached highs of 92,000 cfs.



Develop campsites with facilities plus allow minimum impact

camping; and c) No action.?

The Planning Team determined that "the installation of
toilets and fireplaces for up to 50 campsites and requiring that
camping be allowed only in these developed campsites would be in
the best interest of both the park visitor and the short and long
term goals of the National Park Service"™ (USDI National Park
Service 1982). Approximately 45 campsites were established at 15
locations.

In 1985, photos of the campsites were taken. No other
monitoring activities were employed to determine if the
management actions taken in 1982 actually reduced human impacts
of trash, human waste and fire scars.

Kearsley and Warren (1992) assessed the effects of constant
5,000 cfs flows, constant 15,000 cfs flows, and fluctuating.
flows, with highs of 30,800 cfs, on access to and mooring quality
at day use beaches and campsites along the Glen Canyon stretch of
river. They concluded that regardless of flow level, at constant
flows, access to all beaches was fair to good. Mooring quality
was also good. They also concluded that none of the beaches were
campable at flows greater than 15,000 cfs. They did not report
specifically'on the fluctuating flow regime.

The 1991 survey was designed to evaluate the condition of
the campsites, illegal campsites and day use beaches upriver from
Lees Ferry. The purpose of the survey was to establish baseline
data on site condition using a quantitative method that could be
duplicated over time. Comparison of site impact indexes and site
condition classes from one éurvey to another will aid managers in
determining change in campsite condition.

ypriver Recreation Plan and Environmental Assessment for
Lees Ferry, Glen Canyon National Recreation Area, USDI, National
Park Service, Glen Canyon National Recreation Area, 1982.
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METHODS

Study Area

The study area included the 15-mile segment of "free
flowing" Colorado River within Glen Canyon National Recreation
Area. The river flows from the Glen Canyon Dam tailwaters
downstream to Lees Ferry, the eastermmost boundary of Grand
Canyon National Park. Fishing and rafting are the primary
recreation activities occurring on the river. There is also some
hiking and waterfowl hunting. Visitors also camp and picnic in
the area and evidences of use are found in the form of litter,
human waste, campfire scars and trails. Forty-nine such use
areas were selected for the biophysical impact survey (see Figure
1). |

Anglers fish a number of sites along the river including
walk-in shoreline sites near the Lees Ferry boat launch and
upstream sites accessible only by boat. Both fly and lure
anglers fish the river on shore and from boats and with and
without commercial fishing guides. Anglers wishing to stay
overnight can camp upriver at a number of designated campsites
(shown in Figure 1), use the Park Service campground near Lee’'s
Ferry, or a variety of Park Service and commercial lodging
facilities at Marble Canyon, Page, or Wahweap Marina. In
addition to the dock at Lees Ferry there are fish cleaning
stations, restrooms, parking lots for vehicles and boat trailers.

ARA Leisure Services is the National Park Service
concessioner which provides float trips from the dam to Lees
Ferry through their Wilderness River Adventures Company. Trips
run during March and April on an "as available" schedule and
seven days a week from May through September. Trips are either
half-day or full-day trips. The trip includes stops to view
petroglyphs and for lunch (on day trips) (shown on Figure 1).
After pullout at Lees Ferry, rafters are driven back to Page or

B O
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to Grand Canyon N. P., depending on the tour being offered.
Rafter use is concentrated at these stopping points where, over
the course of a use season, up to 30,000 visitors can impact the
area. )

This study was designed to look at both the physical and
social impacts of visitor use of the river corridor and the
impact of flow level on recreation. The study design included
two major components: biophysical impacts and social impacts.
Different methods were used for each study component and are

described separately.
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Bi ical ve

During a reconnaissance trip upriver in March 1991, 25 sites
were identified for the survey. Within many of the sites several
distinct use areas were present. Each distinct use area was
considered a separate site. The 25 main sites were numbered in
consecutive order beginning at Lees Ferry and continuing upriver
to the dam. Separate use areas within main sites were designed
by adding an alpha suffix to the number. For example, sites 9A,
9B, 9C, etc. are individual campsites within site #9. A total of
49 sites were surveyed, including 27 day use sites, 15 campsites,
and 7 illegal c;mpsites (Figure 0, see Appendix A for a list of
sites names).

Park personnel, including Lenore Grover and Robert Weber
with help from Rory Gauthier, Robert Feit, Richard Harris and
Dorothy Tinkler, performed the survey during June and July 1991.
A 17-foot inflatable Achilles with a 55 hp motor was used to
access the majority of the sites.

... Upon approaching a site, photos of the access and mooring
were taken from the boat using a 35mm camera with a 28mm wide
angle lens and Kodachrome color slide film. Roll number, photo
number, direction of photo, and description of photo were
recorded in a photo log. ‘ '

Photo points were established at each site making every
effort to locate the point near a key feature such as a large
rock or tree to facilitate location of the point for future
surveys. A site photo was taken from the photo point and a photo
of the photo point was taken with park personnel standing on the
spot facing in the direction of the site. Appropriate photo
information was recorded in the photo log. Photos of some of the
campsites, taken in 1985, were brought into the field and
attempts were made to duplicate these photos whenever possible so
that change in site condition could be assesced by comparing 1991
photos with those taken six years earlier.
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After site photos were taken, one person filled out the data
sheets as described in detail in Appendix A and another person
sketched a diagram of the site. Diagrams were oriented with
North at the top of the page and included the location of the
photo point.

In the office site locations were plotted on a map of the
river comprised of a 7.5 minute Lees Ferry Quadrangle, a 7.5
minute Ferry Swale Quadrangle, and a 7.5 minute Page Qua&ranqle.
Slide film was developed and one 4x6-inch print was produced from
each slide. Slides and prints were labelled and placed in
archival quality plastic sheets in a three-ring binder currently
kept by the Division of Resource Management at Glen Canyon N.R.A.

Mathematical calculations for camp area, barren core,
distance to river, distance to nearest toilet, site impact
values, and site impact indexes were performed using a calculator
and results recordéd on data sheets. Impact values wvere
calculated for each of the eight impact indicators by multiplying
the rating by the factor weighting value. The rating, assigned
in the field as described in Appendix A, reflects the condition
of the site with regard to the specific impact indicator. The
factor weighting value is a weighting value assigned by managers
to denote the importénce of the impact indicator. Traditionally,
higher factor weighting values (FWV) were assigned to impacts
that were more lasting and biophysically detrimental to the site,
as opposed to just being aesthetically displeasing to the eye
(Cole 1989). In this study, importance was defined by the effort
it would take to ameliorate the site of the specific impact. The
greater the effort, the higher FWV was given for a specific
impact. For example, the trash impact indicator has a lower FWV

than trials because trash can be easily removed from the site and
trail revegetation would involve much more work.

The eight impact values for the site were summed to
calculate the site impact index and site impact indexes were used
to classify a site into one of four condition classes ranging
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from lightly to severly impacted. The lowest value the site
impact index could be was 18 and the highest was 72. If the site
impact index was a value from 18 to 28, the site was considered
to be lightly impacted. If the site impact index was 29 to 45, '
the site was considered moderately impacted. If the site impact
index was 46 and 61, the site was considered heavily impacted,
and if the value was 62 to 72, the site was considered severely

impacted.

Other office tasks included placing data sheets in archival
quality plastic sleeves and adding them to the three-ring binder
containing the associated site slides and prints. Data from the

. data sheets were put into a dBase III data file using an IBM

personal computer and results were displayed graphically using
Harvard Graphics software. "

) Visit 5
This research focused on two visitor populations: day-use
rafters and anglers. Visitor surveys were designed to examine
the characteristics and river experiences related to crowding,
conflict, and flow level of these two visitor subpopulations.

Information acquisition objectives included:

"(1) identify demographic characteristics of the two study
subpopulations;

i

(2) identify numbers of other users encountered by the two
subpopulations and their reactions to encounters;

(3) identify the angler subpopulations’ perceptions of
the impact of river flow levels on the quality of their
fishing experience;

(4) identify the river trip characteristics of the two
study subpopulations; and

(5) identify the two study subpopulations’ perceptions of
management of the river.
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Data were gathered at ﬁhree different river flow level
conditions: 1low flow (5,000 cfs), medium flow(15,000 cfs), and
high fluctuating flows (up to 30,000 cfs).® This facilitated
assessment of the impacts of flow level on river experiences.

- Sampling Plan

The sampling design used to select individuals was a
stratified clustering scheme used to draw a sample from the
population of recreationists during the sampling period, April 15
to July 28, 1991. Stratification was used to partition the
sampling period into three river flow levels--low, medium, and
high fluctuating flows. The sample size collected within each
stratum was in part a function of estimates of the total
population (the number of individuals on the river), both anglers
and day-use rafters, of that stratum. The sampling period was
further divided by day into clusters of elements. Each cluster
(dayi”consists of visitors beginning raft trips on the river
and/or anglers on the river. Sample clusters were randomly
selected and visitors taking river trips and/or anglers were -
interviewed during those days. The first individual interviewed
each day was selected at random and every nth individual was
interviewed thereafter; The amount of interviewing to be done
during each flow level was roughly equivalent.so that compérisons
could be made among anglers and rafters for the three flows.

The sampling strategy is based on the assumption that a
degree of sampling precision (accuracy of population estimates)
is required for any statistic that may be used for management
decisions. This value was established as a + 5% for a true-false
type question with 95% confidence when the occurrence of these

JResearch flows were provided as part of the Grand Canyon
Environmental Impact Studies. Initiated in June 1990 and
continuing through July 1991, the research flow releases allowed
researchers to study specific, known flow releases, and their
effects on the resources of Glen Canyon and Grand Canyon.
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values was assumed to be .50/.50 in the population, assuming a
random sample. In order to meet this objective, a sample size of
1000 was selected with a sample of approximately 333 visitors
(153 anglers and 180 rafters) being selected from each of the
three flow level strata.

Several problems arose during sampling that made it
impossible to obtain an equal number of anglers and rafters from
eéch of the three research flow periods. There were fewer
anglers on the river than expected during the high flow period
and some confusion over the exact dates when flow levels
occurred, resulting in fewer anglers being surveyed during the —
high flow period. The final sample included 353 anglers (184 low
flow, 156 medium flow, and 113 high flow) and 593 rafters (191
low flow, 189 medium flow, and 213 high flow) for a total sample
size of 946 visitors. Steps were taken during the analysis to
compensate for unequal nunbers of respondents for each flow
level. These procedures are discussed in the Data Analysis
section. '

Study Plan

The field data collection period included April-July, 1991
to correspond with research flow levels and was conducted in two
phases. Phase one involved an initial on-site face-to-face
contact with Glen Canyon rafters and anglers selected to
participate in the survey. On-site interviews were conducted at
the raft launching point at the base of Glen Canyon dam (rafters)
and at the boat ramp accessing upriver fishing locations and the
accessible shoreline areas near the boat ramp (anglers).

Interviews were conducted at the raft launching point and
Lees Ferry boat ramp during three l1-week time periods during the

summer:

May 21-26, 1991 Medium flow period
July 8 - 11, July 21-25, 1991 High fluctuating flow period
July 12-14, July 26-28, 1991 Low flow period
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During the on-site phase, initial data on group size and
composition were collected along with each participant’s name and
address. Names and addresses were gathered solely for the
purpose of sending subsequent follow-up reminders to those who
did not return the mailback questionnaire. Upon completion of
the mailing procedures, the name and address files were destroyed

and the permanent data were anénymous.

Phase two involved giving willing participants a postage-
paid mail-back questionnaire, the primary data gathering
instrument, to be filled out either during or at the conclusion
of their rafting or fishing trip on the river. Drop boxes were
provided near the boat launch ramp at Lee's Ferry, which is also
the raft trip take-out point giving partlcipants the opportunity
to drop off the guestionnaire on-site or return it by mail.

Efforts were made to achieve a maximum response rate for the
mailback questionnaire. This was accomplished by sending follow-
up materials to respondents to solicit and encourage return of
completed mail-back questionnaires. The following were used: |

T T e T T e oo

a. If the mail-back questionnaire was not returned within

2-3 weeks'time, a reminder postcard was sent.

b. If there was no response to the reminder postcard, a
second follow-up letter and replacement questionnaire
were sent.

c. If there was still no response, a third and final
follow-up letter and replacement guestionnaire were
sent.

These efforts resulted in 739 of the 946 questionnaires
distributed being returned, a response rate of 78 percent.

ta alysis

Two types of data analyses were used to meet the objectives
of this portion of the study. The first analysis involved the
use of descriptive statistics to characterize the angler and
rafter groups according to use and user characteristics, their
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experienées on the river, opinions toward river management and
anglers’ perceptions of the impact river flow level on fishing
quality. The second analysis investigated the impact of flow
level on visitor experiences using analysis of variance and chi-
square statistics to look for differences in selected variables
among flow levels. Angler and rafter responses were analyzed
separately in both analyses. All data were entered onto a
microcomputer and analyzed with microcomputer-based statistical
software.

To compensate for the unequal sample sizes among the three
flow levels for both anglers and rafters, survey data were
weighted as part of the analysis process. Weights were computed
to equalize responses among the three flow levels. Separate
weights were calculated for anglers and rafters and used in all
analyses. The n's reported in the tables and figures are the
unweighted sample size and the percentages and means presented
are weighted values.

A note of caution is warranted. A primary objective of the

-nmstudywwas_towassess_thewinpacfwntmziver flow level on visitor

experiences. To meet this objective, the sample of anglers and
rafters was drawn during the research flow levels and
subsequently weighted for analysis. Consequently, these data
reflect a somewhat artificial condition at Glen Canyon N.R.A.
because of the research flows and may not accurately represent
all anglers and rafers who use the river during nonresearch flow
periods. Care should be taken in generalizing the results of the
survey to the entire summer population of river users. The
results do, however, represent visitors to the river during the
research flow periods. These flows represent a range of managed
flow options which could be realized in the future. In that
light, results can be used in the selection of future management

options.
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RESULTS

Results are presented in two sections: biophysical impacts
and social impacts. Results are presented in tabular, graphic, and
narrative format. Following this section is a conclusions and
implications section that includes suggestions as to how managers
might use these results.

Biophysical Impacts
Site [ ipt
Of the 49 sites surveyed, 27 of the sites were day use only,

15 were designated campsites and 7 were illegal satellite campsites
associated with the designated camps. !

Present Use Restriction

The iﬁjority of the day use sites were used exclugively by
anglers, 19 sites (70%). Six (22%) of the day use sites were used
by a combination of either anglers and rafters or anglers and

hikers. Only two (7%) of the 27 day use sites were used
predominantly by rafters.

Twelve (80%) of the campsites were considered to be used
primarily by anglers and three (20%) were used by both anglers and
hikers (Ropes Trail Camps). One day float trip rafters do not use
the designated campsites.

The illegal satellite campsites, usually found on the lower
benches below the upper bench designated campsites were used solely
by anglers, 7 sites (100%).

Use Concentration

Day use sites had the most varied types of use areas. Ten
sites (37.04%) had use concentrated on the beach, five sites
(18.52%) had use concentrated within the Tamarisk, four sites
(14.81%) on the lower bench, two (7.41%)'on the upper bench, one
(3.7%) on both the beach and gravel bar, one (3.7%) on the beach
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and lower bench, two (7.41%) on the beach and within the Tamarisk,
one (3.7%) within the Tamarisk and on the upper bench, and one
(3.7%) on the beach and the upper bench.

Of the campsites, only one (6.7%) had use concentrated within
the Tamarisk, three (20%) had use concentrated on the lower bench,
and 11 (73.33%) had use concentrated on the upper bench. The
majority of the campsite use areas are therefore unaffected by
river flows.

Four (57.14%) of the illegal satellite sites had use located
on the lower bench, two (28.57%) on the upper bench, and one
(14.29%) on the beach and lower bench.

Attractions

The day use sites had the greatest variety of attractions
associated with the sites. One site (4%) offered both fishing and
a rapid, eight (30%) were near spawning bars, one (4%) was near the
launch ramp and dock, four (15%) were associated with cultural
sites, one (4%) was near a natural attraction and a good fishing

spot, four (15%) were near natural attractions, one (4%) offered
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just fishing, two (7%) had nice beaches, and three (11%) had no
observable attractions. |

Twelve (80%) of the designated campsites were considered
attractions in themselves, but three (20%) were also located near
spawning bars. ‘

All of the illegal campsites were considered to have the
adjacent designated campsites as an attraction, but two (29%) of
the illegal sites were also near spawning bars.

Percent Vegetation

Percent Vegetation Cover Day Use Campsite ~ Illegal Camp
1% - 25% 37.04% 40.00% 71.43%
26% - 50% 25.93% 33.33% 14.29%
51% - 75% 25.93% 1 6.67% 14.29%
76% - 100% 11.11% 20.00% 0.00%
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Day Use Campsite Illegal Camp
25 40.74% 0.00% 0.00%
50 25.93%  13.33% 57.14%
100 14.81% 26.67% 28.57%
150 7.41% 40.00% 28.57%
200 3.70% 13.33% 0.00%
0 7.41% 6.67% 0.00%
1 Climb
1 Climb (ft.) Day Use Campsite Illegal Camp -
11.11% 0.00% 0.00%
5 55.56% 6.67% 28.57%
10 25.93% 13.33% 42.86%
20 7.41% 26.67%  0.00%
30 '0.00% 33.33% 0.00%
40 - TOP00% 20.00% 28.57%
_Capacity: # of People )
# of People able to camp Day Use Campsite Illegal Camp
' 3.70% 0.00% 0.00%
- 5 18.52% 33.33% 0.00%
- 10 18.52% 33.33% 85.71%
- 20 22.22% 26.67% 14.29%
- 30 18.52% 6.70% 0.00%
- 40 7.41% 0.00% 0.00%
- 50 11.11% 0.00% 0.00%
of Boats Able to Moor
of Boats Day Use Campsite Illegal Camp
7.41% 0.00% 85.71%
3 18.52% 53.33% 14.29%
10 48.15% 46.67% 0.00%
15 14.81% 0.00% 0.00%
25 11.11% 0.00% 0.00%
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Access
Access
Cobble Bar
Large Rocks
Shallow
Sandy

Deep Water

Toilets Present
Toilets?

YES

NO

Distance to Toilets
Distance to Nearast
Toilet (ft.)

o - 25
26 - 100
101 - 500
501 - 1,000

1,001- 5,000
5,001-10,000
>10,000

Fire Grates

22

Day Use Campsite Illegal Camp

18.52%
11.11%
33.33%
18.52%
40.74%

26.67% 71.43%
20.00% 42.86%
33.33% 28.57%

6.70% 0.00%
33.33% 0.00%

percentages do not equal 100,
since access could be more than
one description.

Day Use
14.81%
85.19%

Day Use

3.70%
3.70%
0.00%
3.70%
51.85%
18.52%
18.52%

Campsite Illegal Camp
100% 100% (near).
0% 0%

Campgite Illegal Camp —

26.67% 0.00%
37.04%  57.14%
6.70% 42.86%

0.00% 0.00%
0.00% 0.00%
0.00% 0.00%

0.00% 0.00%

All fifteen campsites had fire grates on site. None of the
day use sites nor the illegal campsites had fire grates on site.

Grazing Impacts

None of the campsites nor any of the illegal satellite

campsites exhibited signs of grazing.

Four (15%) of the day use

sites had cow manure present on site and four (15%) had grazed
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vegetation on site. These sites were located on the Navajo side of
the river, within the first seven miles upriver from Lees Ferry.

Evidence of Beaver Activity

There were signs of beaver activity on ten (37%) of the day
use sites. Signs included tracks, gnawed vegetation, gnawed NPS
signs, and a beaver dam. There were no signs of beaver activity at
any of the campsites or illegal campsites.

Camp or Day Use Area

Use Area (sq.ft.) Day Use -—Campsite Illegal Camp
0 - 500 3.70% 6.70% 0.00%

501 - 1000 | 14.81% 33.33%  85.71%
1001 - 5000 33.33% 60.00%  14.29%
5001 - 10000 18.52% 0.00% 0.00%

10001 - 15000 14.81% 0.00% 0.00%
15001 = 20000 11.11% 0.00% 0.00%
>20000 3.70% 0.00% 0.00%

e e

Percent Barren Core ;
Percent of Use Area Day Use Campsite Illegal Camp

which is Barren Core

0 ' 3.70% 0.00% 0.00%

1 - 25 48.15% 40.00% 0.00%
26 - 50 14.81% 6.70% 42.86%
51 - 75 11.11% 20.00% 14.29%
76 - 100 22.22% 33.33% 42.86%
c di o

Eight impact indicators were used to determine site condition.
Figure 2 shows the percentage of all 49 sites that were lightly
impacted, moderately impacted, heavily impacted and severely
impacted with respect to each of the eight impact indicators.
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Comparison of Severity of Impacts with
Regard to Eight Impact Indicators

Over 49 Sites o

Vegetation Damage TR
Tralis _TOTOTTOTOOOOO::rEE

Fire impacts 4 %&&ﬁ&&%&&&&&h
asn EZZE
Pests 4 insects pr e NN
Site Moditioation ' K .-

o% 26% 0% 78% 100%
Percentage of 49 Sies

MRugnt Zmecerate Esery I severe

FIGURE 1.
TR
Impact Indicator Light Moderate Heavy Severe
Soil Disturbance 2.04% 28.57% 24.49% 44.90% .
Vegetation Damage 12.24% 28.57% 18.37% 40.82%
Trails 2.04% 10.20% 22.45% 65.31%
Fire Impacts 20.41% 4.08% 22.45% 53.06%
Human Waste 8.16% 18.37% 22.45% 51.02%
Trash 6.12% "14.29% ©18.37% 61.22%
Pests & Insects 10.20% 34.69% 38.78% 16.33%
Site Modification 57.14% 20.41% 2.04% 20.41%

The majority of the sites were lightly impacted with respect
to site modification, but most severely impacted with respect to
trash and trails.

Soil Disturbance
Site soils were examined and cases of compaction, loosening,
and erosion of soils were documented.
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Impact of Soil Disturbance

- Percentage of 49 Sites

FIGURE 2.

Figure 2 shows that only one site (2%) out of the 49 sites was
lightly impacted with respect to soil disturbance. Fourteen sites
(29%) were moderately impacted, 12 sites (24%) were heavily
impacted, and 22 sites (45%) were severely impacted.

s

Comparison of Soil Disturbance
impact Values According to
Type of Site Use

n49:Dey-27, Campeite=18 liogalrT

FIGURE 3.
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By separating sites into day use areas, campsites and illegal
campsites, Figure 3 shows that the sites most heavily impacted with
respect to soil disturbance are campsites and illegal camps.
Ninety-three percent of thé campsites and 100% of the illegal camps
were heavily to severely impacted. Only 48% of the day use sites
were heavily to severely impacted.

Vegetation Damage
On-site vegetation damage was examined and cases of trampling,
cutting, carvings, exposed roots and reduced vigor were documented.

impact of Vegetation Damage

Moderate: Vaiue=8
28.67%

Light: Value=3
h  12.24%

T

Percentage of 49 Sites

FIGURE 4.

Figure 4 shows that only six sites (12%) were lightly impacted
with respect to vegetation damage. Fourteen sites (29%) were
moderately impacted, 9 sites (18%) were heavily impacted and 20
sites (41%) were severely impacted.
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Comparison of Vegetation Damage
Impact Values According to
Type of Site Use

Day Uss Omy Y ', ’§§§§§§§
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FIGURE 5.

By separating sites into day use areas, campsites and illegal
campsites, Figure 5 shows that the sites most heavily impacted with
respect to vegetation damage are the campsites. Ninety-six percent
of the campsites were heavily to severly impacted while 57% of the
illegal campsites and 44% of the day use sites were heavily to
severely 1mpacted :

Trails

For each site, the number of trails from the site to another
site, from the site to the toilet, from the site to an attraction
and from the site to the mooring were counted and average trail
width was documented.
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Impact of Trails

Moderate: Value-6 Light: Vaiue=3
10.2% & o 0 2.04%

Heavy: Value-9
22.46%

a5.31%
Percentage of 49 Sites

FIGURE 6.
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Figure 6 shows that only one site (2%) was lightly impacted
T ¥ith respect to trails. Five sites (10%) were moderately impacted,
11 sites (22%) were heavily impacted and 32 sites (65%) were
severely impacted.

Spread of Numbers of Trails

T T v
4 L] L] 7 8 9 w n 12

‘'FIGURE 7.
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Figure 7 shows that the average number of trails over 49 sites
was four. All sites with greater than three trails were considered

severely impacted with respect to trails.

By separating sites into day use areas, campsites and illegal
campsites, Figure 8 shows that all site types are heavily impacted
with regard to trailing. All of the illegal campsites were heavily
to severely impacted, and 93% of the designated campsites and 81%
of the day use areas were heavily to severely impacted.

Compelte
Megel Compeite § , . §§§§§§§§§§ I
o e oom T8 1008

Poresntage of Sine

B veluess: Light 22 weivert: Mederate

EH velves: Newvy - B valuerts: Sovere

a=48:Dey=27.Campotin=t0.itlogeh?

FIGURE 8.
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Fire Impacts

Sites were examined for fire impacts including illegal fire
rings, fire stains, ash across site, burned vegetation, and stained
rocks.

impact of Fire

Percentage of 49 Sites

FIGURE 9.

Figure 9 shows that 10 sites (20%) were only lightly impacted
with regard to fire impacts. Two sites (4%) wvere moderatedly
impacted, 11 sites (22%) were heavily impacted but 26 sites (53%)
were severely impacted.
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Comparison of Fire Impacts
impact Values According to
Type of Site Use
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By separating sites into day use areas, campsites and illegal
campsitas,' Figure 10 shows that 74% of the day use sites, 87% of
the campsites, and 57% of the illegal campsites were heavily to
severely impacted with respect to fire impacts.

Human Waste

For each site, piles of toilet paper, piles of fecal matter,
and number of areas where the odor of urine was strong were
counted.

Impact of Human Waste

Percentage of 49 Sites

FIGURE 11.

Figure 11 shows that only four sites (8%) were lighty impacted
with respect to human waste. Nine sites (18%) were moderately
impacted, 11 sites (22%) were heavily impacted, but 25 sites (51%)
‘were severely impacted.
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Comparison of Human Waste
Impact Values According to
Type of Site Use

T

T8 100%

o% 2%

0%
Percontage of Hie
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FIGURE 12.

By separating sites into day use areas, designated campsites,
and illegal campsites, Figure 12 shows that day use sites were the
most heavily impacted with respect to human waste. This result

seems logical since only 2 out of the 27 day use sites have toilet

facilities. Eight-five percent of the day use sites, 67% of the
designated campsites, and 43% of the illegal campsites were heavily
to severely impacted. N -

Trash

For each site, number of pieces of small and number of pieces
of large trash strewn across site or located in fire grates were
counted.

Figure 13 shows that only 3 sites (6%) were lightly impacted
with respect to trash. Seven sites (14%) were moderately impacted,
9 sites (18%) were heavily impacted, but 30 sites (61%) were
severely impacted.
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impact of Trash

Percentage of 49 Sites

FIGURE 13.

By separating sites into day use areas; designated campsites,
and illegal campsites, Figure 14 shows that designated campsites
were the most heavily impacted with respect to trash. Ninety-three
percent of the campsites, 78% of the day use sites, and 57% of the
illegal campsites were heavily to severely impacted.

Comparieon of Trash impact
Vaiues According to
Type of Site Use
Moo Compute | %%%%%:  ,7§§§§§
FIGURE 14.
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Pests and Insects

Each site was examined for the presence of pests and insects
which included flies, mid&es, ants, rodent tracks and ravens
displaying scavenging behaviors. Numbers of pests and intensity of
disturbance by pests were documented.

Impact of Pests & Insects

Moderate: Vaiue=4 -
34.69% x

b Light: Vaiue-2
10.2%

Hosvy Value-6
38.76%

Percentage of 49 Sites

FIGURE 15.

Figure 15 shows that the majority of the sites were moderately
to heavily impacted with respect to pests and insects. on
downriver sites this was often due to the presence of cow manure.
Only 5 sites (10.20%) were lightly impacted, 17 sites (34.69%) were
moderately impacted, 19 sites (38.78%) were heavily impacted, and
8 sites (16.33%) were severely impacted.
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Comparison of Pests & Insects
Impact Values According to
Type of Site Use

FIGURE 16

By separating sites into use types, Figure 16 shows that 80%
of the designated campsites, 48% of the day use areas, and 29% of
the illegal campsites were heavily to severely impacted.

Site Modification

Each site was examined to the presence of rock or log seats,
rock tables, or just the movement of large rocks onto site for tent
stabilization. -

Impact of Site Modification

Light: Value=1
57.14%

Moderate: Value=2
20.41%

Heavy: Valug-3 Severe; Valua=4
2.04% 20.41%

Percentage of 49 Sites

FIGURE 17.
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Figure 17 shows that the majority of the sites were lightly
impacted with respect to site modification. Twenty-eight sites
(57%) . were lightly impacted, 10 sites (20%) were moderately

" impacted, 1 site (2%) was heavily impacted, and 10 sites (20%) were

Xy

severely impacted.

Comparison of Site Modification
Impact Values According to
Type of Site Use

T\

% 285% 50% e 100%

FIGURE 18.

By separating sites into day use areas, designated campsites,
and illegal campsites, Figure 18 shows that only 33% of the
campsites, 29% of the illegal campsites, and 15% of the day use
sites were heavily to severely impacted with respect to site
modification.




condition Class

The 49 sites were separated into condition classes by impact
indexes calculated from the sum of the eight impact values.
Sites with indexes ranging from 18 to 28 were cénsidered lightly
impacted, from 29 to 45 moderately impacted, from 46 to 61

heavily impacted and from 62-72 severely impacted.

Figure 19 shows that none of the 49 sites had an impact
index less than 32, so there were no lightly impacted sites.
Eight sites (16%) were moderately impacted, 28 sites (57%) were
heavily impacted and 13 sites (26%) were severely impacted.
Therefore, 84% of the 49 sites were heavily to severely impacted

with respect to the eight impact indicators.
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Separating sites into type of site use, Figure 20 shows that
no day use sites, campsites, or illegal campsites were lightly
impacted. Five day use sites (18%) were moderately impacted, 17
(63%) were heavily impacted, and five (18%) were severely
impacted. One campsite (7%) was moderately impacted, seven (47%)
were heavily impacted, and seven (47%) were severely impacted.
Three illegal campsites (43%) were moderately impacted, three
(43%) were heavily impacted, and one (14%) was severely impacted.

Condition Class of Sites by Type

. of Site Use
Type of Site Use

Day Use n=27

Campsite n=15

0% 25% 50% 75% 100%

Lightly impacted [DModerately Impacted Percent
-} Heavily impacted NSoverely Impacted

FIGURE 20.
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Soci ts

Findings on the social impacts of recreation use and river
flow levels are presented in several sections. The first section
describes the rafting and angling river users separately,
including their socio-demographic characteristics, group type,
their method of fishing, and their spatial use of the river for
fishing and camping. The second section describes the river
experience as perceived by both rafters and anglers including
numbers of other river users seen, perceptions of crowding,
problems they may or may not have encountered, and their overall
satisfaction. Section three describes users’ opinions toward
river management including their views on specific use
restrictions, possible management actions, and their willingness
to pay a user fee. The fourth section describes anglers’
perceptions of the impact of river flow level on fishing quality.
Angler pé?gkptions are presented according to the flow level at
which they were interviewed and comparisons are made among the
three flow levels. The fifth and final section expands upon
results presented in section four and compares the findings on a
number of issues among the three river flow levels.

Use and User Characteristics

Anglers

Socio-Demographic Characteristics

Ade. Anglers range in age from 17 to 86 years old, with an
average age of 44.2 years (Table 1). More than half of the
anglers surveyed were between 30 and 50 years old (59%).

Gender. The overwhelming majority of anglers at Lee’'s Ferry
are male (Figure 21). Among those surveyed, 92 percent were male
and 8 perbent were female. This is not unexpected, given the
traditional dominance of males among anglers, although we might



8

40

expect this to change somewhat as more women become interested in

angling.
Table 1. Age of Lee’'s Ferry anglers (n=275).*
Age (years) Percent
Less than 20 0.4
20 - 30 12.7
31 - 40 31.0
41 - 50 28.1
51 - 60 14.8
61 - 70 9.8
71+ 3.2
Mean age = 44.5 years
* Missing cases = 6.
Angler Gender (n=274)

Male 92.1%
Female 7.9%

FIGURE 21.
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Education. Anglers at Lee’'s Ferry tend to be well educated,
with 87 percent having had at least some college, 21 percent of
whom were college graduates and 18 percent who had at least a
master’'s degree (Figure 22). Among the remaining anglers'
surveyed, 12 percent were high school graduates and 1 percent had
less than a high school education.

ANGLER EDUCATION (n=272)

College Graduate 21.0% Some Graduate Work 7.3%

FIGURE 22.

Marital status. Married anglers outnumber unmarried
anglers. Seventy-two percent of those surveyed were married, 17
percent were single, having never married, 9 percent were
divorced, 2 percent were separated, and less than 1 percent were

widowed (Figure 23).
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ANGLER MARITAL STATUS (n=274)

e, Never Married 16.8%

Married 71.8% Separated 1.9%
Divorced 9.2%
Widowed 0.4%
FIGURE 23.
SR

Race or ethnic group. There are very few minority groups
represented among anglers at Lee’'s Ferry. Among anglers - - .

surveyed, 95 percent were White, 3 percent were Native American,
2 percent were Hispanic, less than 1 percent were Asian or
Pacific Islander, and there were no Blacks (Figure 24).

Employment. The majority of anglers are employed full-time
(74 percent) (Table 2). There is a fairly large proportion of
retired individuals (15%), the majority of whom are not working
although there are some retired individuals who work part time
(3%) or full time (2%). Students and homemakers each make up 1
percent of anglers, part-time employees make up 4 percent, less
than 1 percent were unemployed, and 4 percent classified

themselves in some combination of categories.
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ANGLER RACE OR ETHNIC GROUP (n=273)
Percent

Nat. Amefican Hispsnic  White Asien, PI.
Race or Ethnic Group

FIGURE 24.

Table 2. Employment status of Lee’s Ferry anglers (n=268).°
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Employment status Percent

Employed full time

Retired, not working

Retired, but working part-time
Employed part-time

Retired, but working full time
Homemaker

Student, not working
Unemployed

Other

(W
BOHRPHWWO R

o o e’

. . L) . .

W NWOo

* Missing cases = 13.
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Income. The income levels among anglers is presented in
Table 3. The largest proportion of anglers have a total
household income of- 100 thousand dollars or more a year (16%).
The next largest group of anglers (15%) reported incomes between
30 and 39,999 dollars, followed by incomes between 40 and 49
thousand dollars (13%), 50 to 59 thousand dollars (11%), and 20
to 29 thousand dollars (10%). Only 2 percent of anglers reported
a yearly income of less than 10 thousand dollars.

State of residence. Lee’'s Ferry primarily attracts regional
as shown in Table 4. More than three guarters of anglers live in
Arizona (76%), followed by California (6%), Nevada (5%), Utah
(4%), Colorado (1%), Florida (1%), and New Mexico (1%). Other
states represented ﬁy fewer than 1 percent of anglers include
Florida, Hawaii, Idaho, Maine, Montana, Nebraska, New York,
Oregon, South Dakota, Texas, Vermont, and Wyoming. Fewer than 1
percent of arglers were from countries outside the U.S.

Table 3. Angler annual household income (n=262).*

Income Percent
$0 - 9,999 2.4
$10,000 - 19,999 5.6
$20,000 - 29,999 10.0
$30,000 - 39,999 15.5
$40,000 - 49,999 12.9
$50,000 - 59,999 11.4
$60,000 - 69,999 7.8
$70,000 - 79,999 5.8
$80,000 - 89,999 8.3
$90,000 - 99,999 4.2
$100,000+ 16.1

* Missing cases = 19.
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Table 4. Angler state of residence (n=279).*

State Percent

Arizona ‘ 7
California
Nevada

Utah
Colorado
New Mexico
Florida
Montana

New York
Wyoming
Maine
Oregon

South Dakota
Texas

Idaho

Hawaii
Nebraska
Vermont

CO0O0O0O0O0O0O0OO0OrFHREMAMEONAWM
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Foreign country

* Missing cases = 2.

Use of the River

Trip type. Consistent with the regional residence of
anglers, the majority of anglers were visiting Glen Canyon NRA
for a weekend or multi-day outing (48%) or even a day outing
(21%) (Table 5). Almost a quarter of the anglers came to Glen
Canyon NRA for a vacation (12%) or as part of a larger vacation
itinerary (12%). Relatively few anglers came for less than a day
(4%) or were working on the river (3%).
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Table 5. Angler trip type (n=269)."

)

Trip type Percent
Weekend or multi-day trip 47.6
Day outing 21.4
Vacation to Glen Canyon NRA 12.4
Vacation with Glen Canyon NRA as

part of the travel plan 11.6
Visit for several hours or less

than a day 4.4
Work on the river 2.6

* Missing cases = 12,

Party size. Angler party size ranged from 1 to 7 people,
with an average of 2.5 (Table 6). The majority of anglers came
in groups of two (55%) or three (24%).' Few anglers came alone.

Table 6. Angler party size (n=271)."

s A

Party size Percent
1 6.1
2 55.1
3 23.7
4 10.0
5 4.2
7 0.9

Average party size = 2.5 persons

* Missing cases = 10.

4 There was some confusion in how this question was asked
during the on-site interview. Adjustments were made to
compensate for the problem. However, these numbers should be
used with some caution, as they may not accurately reflect angler
party size.

;;
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Group tvpe. Lee’s Ferry anglers are most often travelling
with friends or family members and less often albne. More than
one-third of anglers surveyed (35%) were travelling in groups of
two or more friends (Table 7). Twenty-two percent came with
their spouse, 16 percent came as a family, and 10 percent came as
two or more families together. Family/friend groups made up 9
percent of anglers, and 6 percent came alone. Relatively few
came with special interest groups.

Table 7. Angler group type (n=279)."

Group type Percent
Two or more friends together 35.2
A couple 22.2
Family : 15.9
Two or more families or

relatives together > 9.6
Family and friends 9.2
Alone 5.9
Special interest group (tour group) 2.0
* Missing cases = 2.

First-time visitors. Anglers tend to be return visitors to

Glen Canyon NRA. Close to three-quarters (73%) of those surveyed
indicated this was not their first visit (Table 8). The majority
of anglers (64%) had visited between 1 and 4 times. Seven
anglers reported having visited Glen Canyon 100 or more times
within the past year. Five of those anglers were guides who work
on the river and the other two live at Marble Canyon. Excluding
those seven responses, prior visits within the past year ranged
from 1 to 30, with an average of 4.7 prior visits.
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Table 8. Angler prior visitation to Glen Canyon NRA.

Q: Is this your first trip to Glen Canyon National
Recreation Area? (n=279)*

Percent
Yes 26.7
No 73.3

Q: If no, how often did you come to this area in the
last twelve months? (n=175)°

Number of times ‘ Percent
1 21.8
2 23.0
3 8.4

4 11.0 R

5 6.8
6 - 10 14.3
11 - 20 10.1

21 - 30 1.3
More than 30 | 3.3

* Missing cases = 2. .

b Missing cases = 32.

Accommodations. To learn the extent to which Lee’'s Ferry
anglers use nearby overnight accommodations, we asked anglers who
stayed more than one to indicate the type of acommodations they
used. Results are presented in Table 9. Among those who stayed
overnight, the largest number of anglers stayed at a motel in the
Marble Canyon area (35%), the campground at Lee’s Ferry (28%), or
upriver campsites (11%). Fewer anglers stayed at the Wahweap
Lodge or Campground, with friends or family, in motels in Page,

or a variety of other locations.
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Table 9. Angler overnight accommodations (n=267).*

Type of accommodation Percent

Motel at Marble Canyon, Vermillion

Cliffs, Cliff Dwellers 35.4
Campground at Lee's Ferry - 28.4
Upriver camps 11.4
Wahweap Campground 1.7
Friend or relative’'s home 1.2
Motel in Page 0.7
Wahweap Lodge ' 0.4

0.8

Other 2

* Missing cases = 14.

Fishing method. Lee’'s Ferry anglers are both fly and lure
anglers. Forty-five percent of those surveyed used lures only,

" 727 percent used flies only, and 26 percent used both (Figure 25).

In addition there were a small proportion (1%) who were planning
to recreate but not.fish.

FISHING METHODS (n=273)

Fly Fishing 27.5%

Lure Fishing 45.1% Not Fishing 1.4%

Lure and Fly Fishing 26.0%

FIGURE 25.
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More anglers fishing the Lee’'s Ferry stretch of the river
were fishing primarily from a boat (41%) than were bank fishing
(34%), while a number (24%) were doing both (Figure 26).

TYPE OF FISHING (n=277)

From the Bank 33.8%

~Both Bank and Boat 23.8% |

FIGURE 26.

The large majority of anglers were not fishing with a guide
(81%) (Figure 27). Fifteen percent of those surveyed were
fishing with a guide, 2 percent were guides, and 1 percent were
recreating rather than fishing.

{
I
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USE OF FISHING GUIDES (n=276)

Is & Guide 2.1%
Pishing With a Guide 15.3%

Not Fishing 1.4%

FIGURE 27.

Eigning;lggggiggg. The survey questionnaire included a map
of the Colorado River from Lee’'s Ferry to the dam (Figure 28).

The river was divided into 5 zones and anglers were asked to
indicate where they stopped to fish on the river. Results are
presented in Table 10. Anglers are fishing multiple locations
and the most popular fishing locations are upriver from the boat
launch. At least half of the anglers fished in Zone 4 (7.5-mile,
Finger Rock to l1ll-mile, Ferry Swale) (56%), Zone 5 (ll-mile,
Ferry Swale to Glen Canyon Dam (57%), and Zone 3 (3-mile bar to
7.5-mile Finger Rock) (51%).
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FIGURE 28. ANGLER FISHING ZONES.

Table 10, Fishing locations (n=263).*
Fishing zone Percent®
Zone 1 (Paria Beach to Lee’'s Ferry

launch ramp) 37.5
Zone 2 (Launch ramp to 3-mile bar) 40.5
Zone 3 (3-mile bar to 7.5-mile,

Finger Rock) 51.2
Zone 4 (7.5-mile, Finger Rock to

l11-mile, Ferry Swale 56.5
Zone 5 (ll-mile, Ferry Swale to

Glen Canyon Dam) 57.0

* Missing cases = 16.

* Totals more than 100 percent due to multiple responses.
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The popularity of upriver fishing locations is reflected in
anglers’ first choice for a fishing spot, although preferred
locations appear to be fairly evenly distributed along the river
(Table 11). Zone 5, from 11-mile, Ferry Swale to the dam, was
the first choice for 32 percent of anglers, followed by Zone 4
(25%), and Zone 3 (22%). 2Zone 1, from Paria Beach to the Lee's
Ferry boat launch ramp, was the first choice for 12 percent of.
anglers, and the least preferred zone was Zone 2, from the launch
ramp to 3-mile bar, preferred by 8 percent of anglers.

Table 11. Angler first choice for a fishing site (n=241).*

First choice zone ‘Percent

Zone 5 (ll1-mile, Ferry Swale to

Glen Canyon Dam) 32.0.. .
Zone 4 (7.5-mile, Finger Rock to

22-mile, Ferry Swale) 25.3
Zone 3 (3-mile bar to 7.5-mile,

. Finger Rock) = = . 22.3

Zone 1 (Paria Beach to Lee’'s Ferry

launch ramp) 12.4
Zone 2 (Launch ramp to 3-mile bar) 8.0

* Missing cases = 40.

While the majority of anglers (68%) were able to fish in
their first choice site, those that didn't gave a variety of
reasons why (Table 12). Crowded conditions on the river was
apparently not a significant factor, with only 9 percent of
anglers who said they were unable to fish their first choice spot
saying it was because that site was already taken and 6 percent
saying the site was too crowded. The most common reason, given
by 39 percent of those who gave reasons, was that the site was
inaccessible because the water was too high. Other reasons
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included inaccessibility because of low water (13%) and a number
of others grouped as "other reasons" (32%).

Table 12. Reasons why anglers could not fish their first choice
site (n=72).

Reasons Percent

Inaccessible because of high water 39.2
Inaccessible because of low water 13.5
Already taken ~ 8.7
Too crowded 6.4
Others 32.2

s

Camping locations. The majority of anglers (86%) said they
did not camp overnight on the river. Among those who did, the
"Ferry Swale" campground was most popular, with 30 percent of
- those camping upriver-staying at that site (Table 13). "Twin
Stripes" and "Hidden Slough®™ were the next most popular campsites
(17 and 18% of anglers, respectivel?), followed by the "8-Mile
Bar" (15%), "Ropes Trail" (13%), and "Finger Rock" (6%) camps.

Table 13. Upriver camping locations (n=37).*

|

|

; Camping location Percent
}

| l11-mile, "Ferry Swale" 30.3

| 6-mile, "Hidden Slough" 18.5

| 8.5-mile, "Twin Stripes" 17.3

| 8-mile, "8-Mile Bar" 15.1

| 13.5 mile, "Ropes Trail” 12.6

| 7.5-mile, "Finger Rock" 6.3

* Missing cases = 1.
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Rafters
Socio-Demographic Characteristics

Age. Visitors of a variety of ages take raft trips down the
Glen Canyon NRA reach of the Colorado River. Those we
interviewed ranged in age from 15 to 81 years old and averaged
close to 48 years old (Table 14). The largest group of rafters
were between 40 and 50 years old (30%), followed by those 31 to
40 years old (19%), and anglers 51 to 60 years old (18%). Six
percent of anglers surveyed were older than 70 years old.

Table 14. Rafter ages (n=449).°

Age (years) Percent

Less than 20 , “™0.6

20 - 30 10.5

31 - 40 19.5
41 - 50 , __29.8 o
51 - 60 18.5

61 - 70 : 15.4

71+ 5.7

Mean age = 47.9 years

* Missing cases = 9,

Gender. Rafting visitors to Glen Canyon NRA are fairly
evenly split between male and female. Among those surveyed, 51
percent were male and 49 percent were female (Figure 29).
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RAFTER GENDER (n=450)

Male 51.4%

Female 48.6%

- FIGURE 29.

Education. Rafters are well-educated, with close to half
(49%) having some college or are college graduates and another

30). Eleven percent had some graduate school work, and only 8
percent had a high school education or less.

i . S —— — e

RAFTER EDUCATION (n=441)

Some College 25.1%

College Graduate 24 High School 8.5%

Some Graduate Work 10.8% Graduate Degree 31.3%

FIGURE 30.

l one-third (31%) hm}ing a graduate a professional degree (Figure e
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Marital status. Married visitors outnumber unmarried
visitors among rafters. Seventy-four percent of those surveyed
were married, followed by single, never married visitors (13%),
divorced (7%), widowed (3%), and separated (1%) visitors (Figure
31).

RAFTER MARITAL STATUS (n=454)

gle, Never Married 13.4%

FIGURE 31.

Race or ethnic group. The racial or ethnic composition of
Glen Canyon NRA rafters is presented in Figure 32. The large
majority of rafters are White (94%), followed by Asian (2%),
Hispanic (2%), Black (1%), and American Indian (less than 1%).
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RAFTER RACE OR ETHNIC GROUP (n=447)

Percent

0 Nat. Amer. Hispanic Black White  Asian, Pl
Race or Ethnic Group

FIGURE 32.

Employment. More than half of Glen Canyon rafters are
employed full-time (60%), although retired individuals including
those who are not working (14%), those retired but working part-
time (6%), and those retired but working full-time (1%), make up
a sizeable proportion of rafters (21%) (Table 15). Homemakers
make up 6 percent of rafters, as do part-time employees, followed
by students (3%), unemployed individuals (1%), and those who
classified themselves as some combination of the other classes
(2%) .



)
|
i
J
l“
j
i
H
[
!
i
‘ '

59

Table 15. Rafter employment status (n=439).°*

Employment status Percent
Employed full time 59.8
Retired, not working 13.7
Retired but working part-time 5.8
Retired but working full time 1.4
Homemaker 6.3
Employed part-time 6.1
Student 3.5
Unemployed 1.4
Other 2.1

* Missing cases = 19.

Income. There is substantial wealth distributed among Glen
Canyon rafters. Twenty-one percent of rafters reported a yearly
household income between $70,000 and $100,000 and another 21
percent have an income of $100,000 or more (Table 16). An
additional 43 percent had incomes ranging between $30,000 and
$70,000 a year and the remaining 15 percent of rafters had
household incomes of less than $30,000 a year.




60

Table 16. Rafter annual household income (n=417).*

Income Percent
$0 - 9,999 2.4
$10,000 - 19,999 4.5
$20,000 - 29,999 7.7
$30,000 - 39,999 10.7
$40,000 - 49,999 10.8
$50,000 - 59,999 11.2
$60,000 - 69,999 10.4
$70,000 - 79,999 8.6
$80,000 - 89,999 7.2
$90,000 - 99,999 5.2
$100,000 or more 21.2

* Missing cases = 41.

State of residence. Rafters are largely out-of-state
residents, coming from throughout the United States. A

substantial number come from California (12%) and eastern states
such as New York (12%), New Jersey (8%), and Florida (8%) (Table
17). Twelve percent of rafters are foreign visitors. Relatively
few rafters (6%) live in Arizona.
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Table 17. Rafter state of residence (n=455)."

State Percent

California
New York
New Jersey
Florida
Arizona
Texas
Connecticut
Maine
Pennsylvania
Ohio
Illinois

- Georgia
Virginia
Michigan
Maryland
New Mexico
North Carolina
Tennessee -
Wisconsin
Colorado
Utah
Nevada
South Carolina
Lousiana
Indiana
Washington
Minnesota
Alabama
Oregon
Alaska
Delaware
Oklahoma
Arkansas
Iowa
Kansas
Kentucky
New Hampshire
Vermont

e
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* Missing cases = 21.
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Use of the River

Trip type. Many of those who take the raft trip at Glen
Canyon NRA come as part of a group tour and their visit to Glen
Canyon is often part of a larger tour trip itinerary. This is
reflected in rafter responses regarding trip type shown in Table
18. The majority of rafters (60%) reported that their visit to
Glen Canyon was part of a vacation with a travel plan that
included other places. Six percent of rafters said their visit
was a vacation specifically to Glen Canyon NRA. Twenty-seven
percent of rafters came for a day of several-hour visit and 7
percent were there for a weekend or multi-day outing.

[

Table 18. Rafter trip type (n=442).*

Trip- type Percent

Vacation to Glen Canyon NRA as part

of travel plan " 60.
Visit for several hours or less

than a day 14.
Day outing 12.
Weekend or multi-day trip : 7.
5.
0.

Vacation to Glen Canyon NRA
Work on the river

* Missing cases = 16.

ty size. Because of the relatively large'number of
rafters coming with tour groups, party sizes ranged from visitors
travelling by themselves to groups of 40 or more people with an
average party size of 7 people (Table 19). The majority of
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rafters came in groups of two (50%) and 9 percent came in parties
of 20 or more people’

Table 19. Rafter party size (n=456)."

Party size Percent
1 2.0
2 50.3
3 13.1
4 16.0
5 4.2
6~-10 4.1
11-20 1.3
More than 20 9.0

Average party size = 7 persons

* Missing cases = 2.

B ——

Group type. Most rafters come to Glen CanYOn NRA with their
spouse (32%), their family (27%), or as part of a special
interest group (23%) (Table 20). Others come with friendship
groups (8%), as multiple family groups (5%), or in groups of
family and friends (2%). Relatively few rafters come alone (2%).

> There was some confusion in how this question was asked
during the on-site interview. Adjustments were made to
compensate for the problem. However, these numbers shouldbe used
with some caution, as they may not accurately reflect rafter
party sizes.
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Table 20. Rafter group type (n=446)."

Group type Percent
A couple 31.1
Family 27.1
Special interest group (tour group, etc.) 23.4
Two or more friends together 7.9
Two or more families or relatives

together 5.2
Family and friends 2.3
Alone 2.0

* Missing cases = 12.

B .

First-time visitors. The river rafting trip is their first

exposure to Glen Canyon NRA for the large majority of visitors
(91%) (Table 21). Nine percent of rafters had previously visited -
Glen Canyon NRA. Among that group of repeat visitors, 43 percent

~ had visited the area once within the past 12 months, 18 percent
had visited twice, and 13 percent had visited three times.
Others had visited 4, 5, 7, 8, and 20 times during the past year.

&5

Accommodations. Rafters tend to stay more than one day in -
the area, taking advantage of overnight lodging at Wahweap, Page,
and Grand Canyon National Park. Rafters in the survey most often
stayed in accommodations at Grand Canyon (37%), at Wahweap Lodge
(27%), or a motel in Page (21%) (Table 22). Fewer stayed in the
campgrounds at Wahweap (6%) or Lee’s Ferry (less than 1%). The
remaining rafters stayed overnight with friends or relatives
(less than 1%) or some other accommodations (9%).




Table 21. Rafter prior visitation to Glen Canyon NRA.

0

Is this your first trip to Glen Canyon National
Recreation Area? (n=452)"

Percent
Yes 91.2
No 8.8

Q: 1If no, how often did you come to this area in the
last twelve months? (n=22)° ;

Number of times » Percent
1 42.9
2 18.3
3 12.7
74 LIRSy 4.5
5 7.7
7 3.9
8 L 5.0
20 5.0

Missing cases = '6, "17.

Table 22. Rafter overnight acccmmodatiohs (n=455) ."

Accommodations Percent
Accommodations at Grand Canyon N. P. 36.7
Wahweap Lodge 26.7
Motel in Page 20.7
Wahweap Campground 5.7
Friend or relative’'s home 0.4
Lee's Ferry Campground 0.2
Other 9.5

* Missing cases = 3.
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summary

Anglers and rafters appear to be two rather distinct user ~
groups who share the same river resource. Anglers tend to be 7
somewhat younger, are primarily male, are well educated, married,
White, have fairly high income levels and are employed, although
there are a substantial number of retired individuals among them.
Most of them live in Arizona and surrounding states. Their trips
to Glen Canyon are multi-day or day outings rather than vacations
and the majority.are repeat visitors to the area. They come with
friends or spouses in parties averaging 2 people. Those that stay
overnight stay primarily at nearby Marble Canyon or the
campground at Lees Ferry. Comparatively few of them fish with a.
guide, close to half use lures only with the remainder using
either flies only or both lures and flies. At least half fish
the upriver fishing zones and the zone from 1l-mile Ferry Swale
to the Dam is the most popular fishing zone. e

Day-use rafters are slightly older on average than anglers,
they are egually split between males and females, are also well
educated, married, White, have even higher income levels, and are
largely employed, although this group also includes a notable
proportion of retirees. Few rafters live in Arizona, the largest
proportions coming from the eastern U.S. and overseas. Their
trip to Glen Canyon, the first for almost all rafters, is part of
larger vacation plans often as part of longer vacation tours.
They also come most often with spouses or friends in groups
averaging 7 people. Rafters that stay overnight in the area most
often stay at Grand Canyon, Wahweap Marina or a motel in Page.
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The River Experience

This portion of the report describes visitor perceptions of
perceived crowding, problems they may have encountered during
their time on the river, and their evaluation of their overall

experience.

e LV c

We examined perceived crowding from several perspectives.
Both anglers and rafters were asked to indicate how crowded they
felt the river was overall. Both groups indicated the number of
rafts, motorboats, and wading anglers they saw and related their
feelings about seeing that particular number of people or boats.
In addition, anglers who camped upriver were asked to evaluate
crowding at their campsites. '

Overall Perceptions of Crowding

Rafters and anglers were asked to indicate how crowded they
felt the river was overall using a 9-point scale ranging from 1,
not at all crowded, to 9, extremely crowded, with 6 being
moderately crowded. An average crowding value was calculated
for each group and is presented in Table 23. Neither group
perceives the river as being crowded overall, although rafters
see it less so than anglers, whose average value corresponds to
"glightly crowded."

The crowding scale was collapsed into two categories,
"crowded" and "not crowded" using Shelby and Heberlein's (1986)
"one-third two-thirds" carrying capacity rule (Table 23). No
estimation of whether or not carrying capacity has likely been
exceeded can be made for anglers, as fewer than two-thirds felt
crowded (58%). The percentage of anglers who felt crowded is
high enough, however, to warrant continued monitoring of angler
perceptions of crowding to avoid potential problems in the
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future. According to rafters, the river is probably below
carrying capacity, as fewer than one-third felt crowded (19%).

Table 23. Perceptions of crowding.

Percent who

Mean value® felt crowded®
Anglers (n=274)° 3.2 : 58
Rafters (n=450)4 2.0 19

' Based on a 9-point scale where 1 = not at all crowded to
9 = extremely crowded.

* Using the collapsed crowding scale.

Missing cases = °7 and ‘8.

Impacts of Seeing Other Visitors

Both anglers and rafters were asked to estimate the number
of other rafts, motorboats, and anglers they saw during a day
fishing or during the course of their raft trip. They were then
asked to indicate how they felt about seeing the number of rafts,
boats, and anglers they saw using a scale ranging from “Would
like to have seen a lot more ..." to "far too many ..." and
including an "I don’'t know" category. Responses are shown in
Tables 24 to 26.

Anglers and rafters differed in their estimates of the
number of rafts seen (Table 24). Anglers said they saw more
rafts, an average of 10 rafts in a day versus rafters who said
they saw an average of 4 rafts in a day (Table ). While both
anglers and rafters were largely unaffected by the number of
rafts they saw, anglers were more apt to say they saw too many
rafts (34%). Few members of either groups said they would like
to have seen more rafts.
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Table 24. Estimated number of rafts seen and visitor
reactions. '
Number of rafts seen' ' Anglers Rafters
(n=261)" - (n=418)°
- = - - percent - - - -
o- 3 9.0 46.8
4 - 6 25.0 38.6
7 - 10 35.4 11.3
11 - 20 28.1 3.0
21+ 2.5 0.2
Mean 9.7 rafts 4.3 rafts
Anglers Rafters
Visitor reaction (n=274)"¢ (n=447)°
Would like to have seen a lot
more rafts - 0.3 0.5
Would like to have seen a few
more rafts 3.3 3.6
Neither too many nor too few 51.8 g1.8
A few too many rafts 22.0 6.9
Far too many rafts 12.4 1.1
I don’t know , 10.2 6.1

* Anglers were asked to estimate numbers seen during the course
of one day; rafters were asked to estimate numbers seen
during their raft trip, either one-half or whole day trips.

Missing cases = %20, °40, %7, °11.

Anglers and rafters varied in the number of motorboats they
saw during their time on the river (Table 25). Rafters said they
saw fewer motorboats overall, with close to 50 percent saying
they saw 6 or fewer boats. A majority of anglers said they saw
between 7 and 20 motorboats, with an average of 11.5 motorboats.
Again, the majority of both groups appear to be unaffected by the
number of motorboats they saw, although anglers were less
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tolerant. Close to 17 percent saw too boats many compared to
rafters where 9 percent saw too many.

Table 25. Estimated number of motorboats seen and visitor

reactions.
Number of motorboat seen* Anglers Rafters
(n=267)" (n=433)°
- - - - percent - - - -
0 - 3 1500 ’ 3108
4 - 6 19.6 37.7
7 - 10 25.5 " 18.1
11 - 20 [ 29.2 10.5
21+ 10.7 1.9
Mean ( 11.5 boats 6.3 boats.
® Anglers Rafters
Visitor reaction (n=274)4 (n=447)°
Would like to have seen a lot
more boats 1.3 0.2
Would like to have seen a few

more boats 2.3 2.2
Neither too many nor too few 67.0 83.1
A few too many boats 11.8 7.1
Far too many boats 5.5 2.1
I don’'t know 12.2 5.3

* Anglers were asked to estimate numbers seen during the course
of one day; rafters were asked to estimate numbers seen
during their raft trip, either one-half or whole day trips.

Missing cases = ®14, 25, ‘%, °14.

Anglers reported seeing an average of 9 bank or wading
anglers during the day, while rafters said they saw an average of
5 anglers during their river trip (Table 26). The two groups
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were fairly consistent in their feelings toward seeing anglers.
Close to three-quarters of both groups were unaffected by the
number of anglers they saw. Fourteen percent of anglers and 12
percent of rafters said they would have liked to havé seen more
anglers. Five percent of anglers said they saw too many anglers,
compared to 3 percent of rafters.

Table 26. Estimated number of bank or wading anglers seen and
visitor reactions.

Number of bank or wading Anglers Rafters
anglers seen® (n=269)° (n=441)°

- - - - percent - - - -

o - 3 21.0 45.8
4 - 6 , 27.8 26.2
11 - 20 24.4 9.6
21+ 4.5 1.7
Mean 9.1 anglers 5.3 anglers
Anglers Rafters
Visitor reaction (n=271)¢ (n=435)°

Would like to have seen a lot
more anglers 5.8 2.7
Would like to have seen a few

more anglers 8.5 9.0
Neither too many nor too few 73.3 75.3
A few too many anglers 4.8 2.6
Far too many anglers 0.8 0.9
I don’t know 6.7 9.6

* Anglers were asked to estimate numbers seen during the course
of one day; rafters were asked to estimate numbers seen
during their raft trip, either one-half or whole day trips.

Missing cases = %12, °17, 910, °23.
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Crowding at Campsites

Anglers who camped upriver were asked to assess crowding at
their campsites. Because relatively few anglers camped upriver
overnight (14%), the number of anglers who used any one site was
fairly small. Nonetheless, these results provide a general view
of crowding at campsites and are presented in Tables 27 and 28.

Crowding at campsites does not seem to be a problem, as the
mean crowding scale values for most of the campsites ranged
between 1 and 2, representing "not at all crowded" on the scale.
The possible exceptions appear_to be the "8-mile Bar" campsite
which showed a mean crowding value of 3.1, which on the scale
reflects "slightly crowded." Again, caution should be taken in
interpréting these numbers, given the small sample sizes for each

campsite.

wable 27. Perceptions of crowding at upriver campsites.

Campsite n Mean value’

6-mile, "Hidden Slough"

7.5-mile, "Finger Rock"

8-mile, "8-Mile Bar"

8.5-mile, "Twin Stripes"

ll-mile, "Ferry Swale" 1
13.5-mile, "Ropes Trail"

Lo S B N S RN |
NN W
NOO+HO®

* Based on a 9-point scale where 1 = not at all crowded to
9 = extremely crowded.

The numbers of droups of anglers seen at any one campsite
ranged from 0 to 4, with one individual saying he/she saw 12
other groups at the "Ferry Swale" campsite (Table 28). Of the
anglers who camped there, 18 percent said they saw a few too many
people. At "8-mile Bar," the campsite with the highest value on
the crowding scale, anglers reported seeing an average of 1.2
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other groups. The primary reaction was indifference, although 15
percent said they saw a few too many anglers. Again, the
relatively small number of anglers camping at any one site
suggests these results should be interpreted with some caution.

Table 28. Estimated number of angler groups seen at
campsites and angler reactions.

Campsite ' Percent

6-mile, "Hidden Slough"

Number of angler groups seen (n=6*‘):

0 : 69.3
2 ‘ 17.2
4 13.5

Mean: 0.88 group

Angler reactions (n=7):
Neither too many nor too few 61.1
A few too many people 38.9

7.-‘ (1B B L]

Number of angler groups seen (n=1%):
1 100.0
Mean: 1 group

Angler reactions (n=2):
Would like to have seen a few

more people 65.1
Neither too few nor too many 34.9
8-mile, "8-Mile Bar"

Number of angler groups seen (n=6): :

0 27.1
1 29.1
2 43.7

Mean: 1.2 groups

Angler reactions (n=6):
Neither too many nor too few 85.4
A few too many 14.6
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Table 28. Continued.

8.5-mile, "“"Twin Stripes"

Number of angler groups seen (n=3°):
1
4

Mean: 2.4 groups

Angler reactions (n=7):
Neither too many nor too few
A few too many
Far too many

-mile, " le"

Number of angler groups seen (n=10¢%) :
1
2.
3
12
Mean: 2.5 groups

Angler reactions (n=10°):
Would like to have seen a few more
people
Neither too many nor too few
A few too many
I don’t know

13.5-mile, " iln

Number of anglef groups seen (n=3'):
Mean:1 1 group

Angler reaction (n=4):

Neither too many nor too few

51.8
48.2

50.9
36.4
12.7

[ SIS
OO,

O Y,o

7.8
59.9
17.7
14.5

100.0

100.0

Missing cases = *1, %1, °4, ‘1, °1, 1.
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summary

Anglers see the river as being somewhat more crowded than
rafters although neither group perceives the river as being

‘crowded overall. Using the "one-thirds two-thirds" rule, the

river was probably below carrying capacity, particularly from the
rafters’ perspective.

There was not a great deal of consistency either within or
between the two groups in the number of rafts, motorboats, or
anglers seen on the river during the course of a day. Anglers
consistently reported seeing more boats and anglers on the river
than rafters. Both groups were less tolerant of seeing
motorboats than they were about seeing rafts or anglers.

Anglers tended to be less tolerant than rafters of seeiﬁg
all but other anglers. This is not altogether surprising given
the nature of the activities of these two user groups. Fishing
may be disrupted and negatively affected by noisy rafters and
motorboats. Accordingly, anglers may be more aware of the
presence of other users. On the other hand, rafters’ floating
experience fnay not be disrupted by the presence of other rafts,
boats, or anglers, and they may be less aware and more tolerant
of the activities of other river users.

Crowding at angler campsites does not appear to be a problem
although the relatively small number of anglers surveyed who
camped upriver inhibits the validity of these findings.

Problems Encountered

One of the objectives of the study was to identify any
problems that visitors may have encountered on the river during
their stay at Glen Canyon NRA. Potential problems included
situations caused by the behavior of others such as wakes caused
by passing boats, noise, litter, human waste, graffiti, or
vessels passing too close. Other problems related to natural and

dam-related processes such as water temperature, flow level,
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safety, beach erosion, and access to fishing and camping sites.
Management-related problems included poorly maintained toilets
and difficulty finding parking spaces. Response categories
included "encountered but not a problem," "a minor “problem," "a
serious problem", and "did not encounter." Results are presented
separately for anglers and rafters in Tables 29 and 30.

Anglers were by and large not very critical about conditions
they encountered on the river (Table 29). The majority of
anglers (more than 50%) said they did not encounter the following
problems:

- human waste at campsites (51%)

- finding a campsite upriver (57%)

- remains of illegal fires on beach or at campsites (58%)
- boat swamped while tied up on beach (62%)

- damage to raft and/or motor (52%)

- lots of unburned trash in firegrates at camp51tes (57%)
- graffiti on petroglyph panels (57%)

_ Items that anglers said they did encounter but a majority said

were not a problem include: >

- water too clear (84%)

- waiting at boat launch ramp (70%)

- finding a space to park my vehicle/trailer (74%)

- water too cold (69%)

- within sight and sound of wading or bank anglers too often
(65%)

- accessing desired fishing spots (61%)

- did not feel safe while wading (60%)

- water too warm (59%)

- litter at fishing spots (52%)

- inability to fish in solitude (52%)

- within sight and sound of boats too often (52%)

- human waste at fishing spots (50%)

- boats running over fishing line (50%)

- people shouting and yelling (50%)

There were a number of issues that at least 40 percent of
anglers said were either not a problem or not encountered. These
included things such as inconsiderate anglers, rafters, and
guides, litter at campsites, noisy motorboats, boats or rafts
blocking river channels, water too low and too slow, water too
muddy, toilet facilities poorly maintained, too often within
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sight and sound of rafts, boat getting beached, and vessels
passing too close to one another.

Table 29. Problems encountered by anglers (n%371).

Did encounter and it was:

Not a Minor Serious Did not
Problem problem problem problem encounter

- = - - - percent - - - - - - - -

Waiting at boat

launch ramp* 69.7 4.2 0.9 25.2
Finding a space to

park my vehicle/

trailer® 73.8 11.3 0.6 14.3
Accessing desired : \

fishing spots® 61.3 18.7 6.9 13.1
Litter at fishing

spots! : 51.8 25.2 4.1 18.9
Human waste at

fishing spots® 50.3 8.8 2.4 38.5
Litter at campsitef 35.5 16.8 2.8 44.8
Human waste at

campsite? 36.1 10.6 2.1 51.1

Vegetation damage at
fishing and camping

location® 37.4 15.8 11.6 35.2
Boats running over .

fishing line! 49.6 6.5 1.2 42.8
People shouting and

yelling 50.5 12.2 3.0 34.3
Inconsiderate anglers* 48.3 18.1 1.4 32.1
Wakes created by rafts

motoring upriver! 33.9 42.5 10.0 13.6
Noisy motorboats™ 47.6 28.2 6.5 17.6
Finding a campsite

upriver® 33.3 7.0 2.6 57.0

Boats or rafts on the
river blocking

channels® 41.1 17.9 4.0 37.0
Inconsiderate rafters? 48.5 12.4 4.7 34.4
Wakes created by passing

boatst 36.9 45.3 3.9 14.0
Inconsiderate guide’ 44.0 5.7 1.6 48.7
Water too warm® 59.0 1.3 0.9 38.7
Water too low and too

slow' 42.4 16.9 8.2 32.5

o
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Table 29. Continued.
Did encounter a it was:
Not a Minor Serious Did not
Problem problem problem problem encounter
-------- percent - ~ = = = = = -
Remains of illegal fires
on beach or at
campsites' 30.9 9.3 1.6 58.2
Water too high and too '
fast’ 30.3 20.2 27.2 22.4
Water too clear® 84.3 4.9 0.5 10.2
Boat swamped while ~
tied up on beach* 35.4 1.5 1.2 61.9
Erosion of beaches’ 23.0 15.3 23.9 37.8
Water too muddy” 40.0 . -10.2 2.5 47.4
Inability to fish in ’ .
solitude* - 52.4 21.2 4.5 22.0
Did not feel safe
while wading®® 60.4 9.4 1.9 28.3
Damage to raft and/or
motor* 51.2 14.0 2.7 52.1
Within sight and sound
of boats too often* 52.3 20.9 3.0 23.8

Lots of unburned trash

in firegrates at

campsites® 29.3 11.1 2.4 57.2
Within sight and sound

wading of bank anglers

too often” - 64.7 9.9 1.2 24.2
Toilet facilities : : -
poorly maintained® 39.8 16.9 6.1 37.2
Graffiti on petroglyph

panels™ 25.8 11.7 5.8 56.6
Within sight and sound ‘

of rafts too often® 45.9 30.0 7.7 16.4
Water too cold® 68.7 14.9 6.4 10.0
Boat getting beached* 45.7 6.1 1.5 46.6

Vessels passing too
close to one
another! 41.5 22.5 2.9 33.0

Missing cases = *15, *13; °17, ‘11, °14, f17, %23, *17, 12,
i13, %13, 9, =10, ®26, °14, P14, %9, 17, ‘12, '15, “20,
v14, 20, *18, Y14, %19, “16, ™16, *17, %17, *19,
f1e, %16, 18, f16, #17, %24, "20.
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There were a several problems that emerged as being of
particular concern to anglers, mentioned as either a minor or
serious problem by a significant proportion of anglers. These
included: ’

- wakes created by rafts motoring upriver (52%)

- wakes created by passing boats (49%)

- erosion of beaches (39%)

- within sight and sound of rafts too often (38%)

- noisy motorboats (35%)

- vegetation damage at fishing and camping location (27%)

- water too low and too slow (25%)

- vessels passing too close to one another (25%)

- toilet facilities poorly maintained (23%)

- boats or rafts on the river blocking channels (22%)

In addition, litter at campsites and inconsiderate anglers were

problems specified by close to 20 percent of anglers.

In summary, issues of concern to anglers appear to focus on
the wakes, noise, and congestion caused by boats and rafts on the
river. Erosion and vegetation damage were mentitned along with
low water levels as natural and dam-related processes and poorly
maintained toilets were a management-controlled problemn.

Rafters were even less critical than anglers of conditions
they encountered during their raft trip (Table 30). For all but
nine of the 35 problem items listed, 90 percent or more of
rafters said they either did not encounter that condition, or
they encountered it and it was not a problem. Because of the
large percentage of rafters who indicated that the majority of
conditions presented were "not a problem", rafters, may not have
clearly distinguished between the response categories "Did
encounter and it was not a problem" and "Did not encounter."
Thus, for the purposes of this discussion, we will not make a
clear distinction between conditions rafters said they did not
encounter, and those they said were not a problem. We will focus
on items that appear to be potential problems for’rafters. There
were seven conditions that at least 18 percent of rafters said
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were either a minor or serious problem during their river trip.
These included:

- toilet facilities poorly maintained (39%)

- graffiti on petroglyph panels (34%)

- water too cold (31%)

- noisy motorboats (23%)

- wakes created by passing boats (18%)

- water too low and too slow (18%)
- human waste at rest stop site (18%)

Rafter use of the river environment is concentrated primarily at
the launch site, the rest stop site, and, for rafters on day 4
trips, the lunch stop site. Litter and vegetation damage at the
lunch and rest stop sites are not seen as problems although human
waste at the rest stop site appears to be a problem along with
poorly maintained toilet facilities. The petroglyph panels are
located at the rest stop site and rafters see the graffiti on the
panels as a problem, a serious problem according to 18 pércent of
rafters.

Noise and wakes caused by passing boats are also problems
for rafters as is low, slow, cold water. The extent to which the
problem of low water is tied related to low flow levels is
examined in the later section where responses are compared‘among
low, medium, and high flow levels.
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Table 30. Problems encountered by rafters (n=458).

Did encounter and it was:

Not a Minor Serious Did not

Problem problem problem problen encounter
-------- percent - - = = - - - -

Waiting to launch

rafts* 79.4 4.9 0.0 16.7
Litter at lunch stop

sites® 65.6 4.1 0.0 30.3
Vegetation damage

at lunch stop site’ 60.7 8.9 0.5 ~...29.9
Human waste at lunch

stop site! 54.9 7.4 1.9 35.8
Human waste at rest

stop site’ \ 50.6 ' 11.8 6.4 31.2
Vegetation dama?e at \

rest stop site 63.7 9.6 1.0 25.7
Litter at rest stop

sitet 67.7 5.7 0.5 26.1
Anglers fishing in path”

of raft® 68.5 4.7 0.0 26.8
People shouting and

yelling' _ 66.5 0.8 .0.7 32.0
Inconsiderate anglers 65.0 1.2 0.2 33.6
Water too low and too

slow* 60.0 14.0 4.1 22.0
Wakes created by passing

boats' 68.8 16.2 1.4 13.6
Noisy motorboats 59.6 19.3 3.5 17.6
Inconsiderate guide® 61.4 2.6 0.5 35.6
Vessels passing too ,

close to one another’ 63.3 4.0 0.7 31.9
Raft stuck on beach? 62.9 3.7 0.2 33.1
Water too coldt 56.0 24.2 6.9 12.9
Graffiti on petroglyph

panels’ 37.8 16.5 17.8 27.9
Water too warm' 48.8 0.3 0.0 51.0
Inconsiderate rafters' 51.9 1.3 0.2 46.6
Remains of illegal fires

on beach® 45.0 2.9 0.3 51.9
‘Water too high and too

fast’ 50.8 0.4 0.2 48.6
Water too clear® 80.0 0.0 0.5 19.3
Raft swamped while

tied up on beach’ 49.8 0.4 0.0 49.8
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Missing cases = *12, ®29, °33, ‘29, <23, f23, s23, P17, ‘19,
i1g, Y17, 15, =17, ®20, °15, P17, Y6, ‘14, 21, ‘17, ‘16,

Y16, *19, *17, Y18, *16, “28, ™16, <16, *18, *15,
ffig, 16, 19, i18,

Overall Trip Satisfaction

The perceived problems or lack thereof of anglers and

Table 30. Continued.
enco it was:
Not a Minor Serious Did not
Problem problem problem problem encounter
-------- percent - - - - - - - -

Erosion of beach

at rest site’ 53.3 9.9 1.8 35.0
Water too muddy? 53.0 2.4 0.3 44.4
Erosion of beach at

lunch site* 51.4 7.1 1.8 39.8
Feeling unsafe on the

raft® 60.7 1.1 0.5 37.7
Within sight and sound

of bank or wading

anglers to often* 62.4 2.3 0.7 34.6
Wakes created by rafts .

motoring upriver® 64.7 6.6 0.7 27.9
Guide had difficulty

landing raft on a i

beach® 60.2 4.0 0.0 35.8
Within sight and sound

of other rafts too

often” 62.3 8.9 1.2 27.6
-Damage to raft and/or

motors 51.3 3.0 1.8 43.8
Within sights and sounds

of boats too often™™ 62.5 7.9 1.6 28.0
Toilet facilities

poorly maintained* 35.9 23.7 '~ 15.0 25.4

rafters is reflected in their responses to a question about their

overall trip satisfaction.

satisfied" to "very dissatisfied," including a "don't know"

category and results are presented in Table 31.

While both

Response categories ranged from "very
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groups appear largely satisifed with their trips on the river,
rafters appear to be more so, with two-thirds of those surveyed
being "very satisfied" with their trip compared to 38 percent of
anglers.- An additional 25 percent of rafters and 41 percent of
anglers said they were "satisfied" with their trip. Twelve
percent of anglers said they were "dissatisfied" compared to 5
percent of rafters.

Table 31. Overall trip satisfaction.

Satisfaction Anglers Rafters
(n=273)* (n=450)"%
----- percent - - - - -
Very satisfied 37.8 66.9
Satisfied 41.5 25.0
Dissatisfied 12.1 3.1
Very dissatisfied 7.5 4.7
Don’'t know 1.1 0.3

S

Missing cases = '8, 8.

Opinions Toward River Management

Visitors were asked their opinions about a variety of river
management strategies, including restricting use, requiring
visitors to have camping permits, and closing particular areas on
the river. Visitors were also asked whether or not they would be
willing to purchase an annual pass to Glen Canyon National
Recreation.

Use Restrictions

In an attempt to understand how rafting and angling visitors

feel about use restrictions on the river, we asked them to
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indicate whether or not they would support restricting use on the
river, for a number of different reasons such as to maintain a
trophy trout fishery, protect cultural sites, or increase peace

and quiet on the river. Results are presented in Tables 32 and
33.

Anglers were in general very supportive of use restrictions
for the purpose of maintaining the fishery, protecting cultural
sites, reducing impacts, and increasing safety (see Table 32).
More than 80 percent of anglers would support use restrictions to
preserve food sources for the trout fishery (90%) and to maintain
a trophy trout fishery (81%). Somewhat fewer (76%) support use
restrictions to preserve native fish. However, close to 50
percent of anglers would not support use restrictions to reduce
the number of anglers at fishing sites (49%) or upriver ¢ampsites
(43%) .

Eighty-five percent support restrictions to protect,cultural
sites and 81 percent support restrictions to reduce human impacts
such as litter and human waste. Similarly, 70 percent would
support use limits to protect beaches from erosion and increase
boating safety. More than half of anglers support restrictions
to create a wilderness experience (56%) and improve upriver
campsites (54%). Close to that number would be supportive to

decrease crowding (48%).




Table 32. Angler support for use restrictions (n=281).

Would Would not Don’'t
support support know
------ percent - - - - -
Maintain a trophy trout
fishery* 80.7 10.4 8.8
Preserve native fish® 76.1 13.8 10.2
Preserve food sources for
the trout fishery* 89.7 4.3 6.0
Protect cultural sites‘ 84.6 6.5 8.9
Improve upriver campsites® 54.2 20.8 25.0
Create a wilderness
experience’ 56.3 22.8 20.9
Increase boating safety® - 70.6 9.0 . 20.4
Increase peace and quiet! 66.9 12.7 20.4
Protect beaches from
erosion’ 69.8 15.0 15.2
Reduce human impacts (litter,
human waste)!’ 80.6 8.0 11.4
Reduce number of anglers at
fishing sites* 25.5 48.6 25.8
Reduce number of anglers at
campsites' 24.4 42.7 32.9
Reduce number of day-use
rafters on the river™ 43.5 29.3 27.2
Decrease crowding® 48.2 23.6 28.2
Missing cases = '10, %16, °11, Y9, °©12, f13, ®12, h12, I8,

10, k11, '14, ™13, "13.

85
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Rafters rate protecting cultural sites and reducing human
impacts as high priorities with more than 90 percent of rafters
supporting use restrictions for these reasons (Table 33).

Rafters also support use restrictions to protect beaches from
erosion (85%), preserve native fish (83%), increase peace and
quiet (76%), create a wilderness experience (72%), increase
boating safety (69%), and decrease crowding (59%). They are less
supportive of reducing the number of day-use rafters or anglers
on the fiver, with 33 and 27 percent, respectively, saying they
would not support use restrictions for those purposes.

Table 33. Rafter support for use restrictions (n=458).

Would Would not Don't
w_’as,upport: support know
------ percent - - - - -
Maintain a trophy trout B,
fishery* 33.4 25.3 41.4
Preserve native fish® 82.8 3.4 13.8
Preserve food sources for
the trout fishery*® 63.0 10.5 26.6
Protect cultural sites! 92.1 1.0 6.9
Improve upriver campsites® 37.8 22.9 39.3
Create a wilderness
experiencef 71.9 8.1 20.0
Increase boating safety?® 69.2 5.5 25.4
Increase peace and quiet" 76.3 5.0 18.7
Protect beaches from
erosion' 85.5 5.8 8.7



87

Table 33. Continued.

Would Would not Don’'t
support support know
------ percent - - - - -
Reduce human impacts (litter,
human waste)’ 91.4 2.0 6.6
Reduce number of anglers at
fishing sitest 31.0 27.0 42.0
Reduce number of anglers at
campsites! 34.5 23.0 42.5
Reduce number of day-use
rafters on the river™ 37.4 32.9 29.8
Decrease crowding® 58.7 12.5 _28.8

Missing cases = *29, ®19, °25, ‘20, °28, f19, 31, 20, ‘22,
i20, ¥23, '26, ™30, "31.

It is interesting to note that while rafters are supportive
of restrictions to preserve native fish (83%), there is less
support for restrictions to preserve food sources for the trout
fishery (63%) and maintain a trophy trout fishery (33%). Rafters
appear to distinguiéh between native fish and the trophy trout
fishery and are more inclined to support actions to preserve
native species. A second explanation may be that rafters may not
know or understand what a "trophy trout fishery" is, as evidenced

by 41 percent saying they don’'t know whether they would support
use restrictions to maintain that fishery, and so they may feel

less inclined to support use restrictions for that purpose.
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River Management Actions

In addition to asking visitors willingness to support use
restrictions, we asked anglers and rafters to comment on other
river management actions such as requiring permits to camp
upriver or closing fishing or cultural sites. Response
categories included "favor," "do not favor but would accept,"
"would not accept” and "no opinion." Results are presented
separately for anglers and rafters in‘Tables 34 and 35.

River management strategies favored by anglers include
restricting the number of rafters per day (50%), implementing a
permit system for upriver camping (46%), closiﬁddgEressed fishing
areas (41%), and restricting the use of campfires (40%) (Table
34). Actions that anglers generally would not accept inc;ude
restricting the number of bank anglers per day (46%) and
requiring all boats to have "porta-potties" to carry out human
waste (33%). Theymgéso were reluctant to restrict the number of
motorboats on the river (27% not accepting), limit party sizes
(27% not accepting), close certain beaches (24% not accepting),
and close stressed fishing areas (21% not accepting).

The remaining restrictions such as requiring upriver campers
to carry out fire ash, closing certain archeological sites, and
restricting the number of rafters per day were either favored or
at least accepted by a majority of anglers.
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Table 34. Angler opinions toward specific river management
actions (n=281).
Do not
Management favor but Would No
actions Favor would accept not accept opinion
--------- percent - - = = - = « - -

Require all boats

to have a "porta-

potty" to carry .
out human waste* 26.2 32.6 33.1 8.2
Implement a permit

system for upriver ;

camping® 45.1 29.8 14.7 9.4
Limit party sizes® 32.9 30.4 26.7 10.1
Require upriver

campers to carry

out fire ash’ 33.1 33.6 . 18.4 14.8
Restrict use of

campfires® 40.4 32.5 16.2 10.9
Close stressed

fishing areasf 41.4 29.5 20.9 8.1
Close certain

beaches? 24.8 37.2 24.1 13.8
Close certain

archeological

sites” 30.2 35.2 19.9 14.6
Restrict number of

motorboats per

day' 32.7 33.6 27.2 6.4
Restrict number of

bank anglers per _

day’ 18.2 28.7 . 46.0 7.0
Restrict number of

rafters per day* 49.8 23.6 14.9 11.7

Missing cases = *10, %7, °8, ‘11, °9, fi2, 11, b9, i7, 9, k10.
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Rafters are supportive of virtually all the management
actions presented. At least 50 percent of rafters favored all
but four of the 11 river management actions. They are obviously
concerned about the fishery, with 75 percent in favor of closing
stressed fishing areas. Like the anglers, they also favor
implementing a permit system for upriver camping (72%),
restricting use of campfires (62%), and restricting the number of
rafters per day (52%). However, unlike anglers, rafters favor
restricting the number of motorboats per day on the river (66%),
and requiring all boats to carry "porta-potties."

There were no actions that a substantial number of rafters
would not accept. The least favored‘action would be to close
certain archeological sites, with 19 percent not accepting that
action; Rafters seem to be particularly tolerant of management
actions, much more so than anglers.

*Table 35. Rafter opinions toward specific river management
actions (n=458).

Do not

Management favor but Would No

actions Favor would accept not accept opinion

--------- percent - - = = = = - - -

Require all boats

to have a "porta-

potty" to carry

out human waste! 55.% 23.3 8.4 13.1
Implement a permit

system for upriver

camping® 72.4 11.9 3.0 12.7
Limit party sizes® 58.1 20.9 8.3 12.8
Require upriver

campers to carry ,

out fire ash’ 48.7 20.1 12.0 19.2
Restrict use of

campfires® 62.2 21.3 5.4 11.1
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Table 35. Continued.

Do not
Management ' - favor but Would . No
actions Favor would accept not accept opinion
--------- percent - = = - - - - - -

Close stressed

fishing areasf 75.5 9.0 3.5 11.9
Close certain

beachest 47.6 25.8 8.7 17.9
Close certain o
archeological

sites® 43.1 25.8 19.0 12.1
Restrict number of !

motorboats per

day' 65.9 19.3 : 5.1 9.7
Restrict number of.

bank anglers per %

day’ 46.0 28.1 10.4 15.5
Restrict number of ;

rafters per day* 51.7 29.3 ‘ 7.9 11.2

Missing cases = *21, %21, °21, %22, °24, f22, ®28, "22, ‘18, i19,
k
22.

Willingness to Pay a User Fee

We asked visitors if they would be willing to pay $15.00 to
buy an annual pass to Glen Canyon National Recreation and if they
would not pay, to indicate why not. As shown in Table 36,
anglers and rafters differ in both their willingness to buy an
annual pass and their reasons for not wanting to do so.
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Table 36. User willingness to pay a user fee.

Willing to pay $15.00
to buy an annual pass Anglers Rafters
to Glen Canyon NRA? (n=267)" . (n=440)"

- - - - percent - - - -
Yes 51.6 22.0
No 48.4 78.0
If no, why not?
Don’t use park enough to justify

buying a_ pass 57.2 95.3
There are too many other places

to go that are cheaper 3.4 0.3
Can't afford that much 0.6 --
It is unfair to ask money to

enter a public place 38.7° 4.4

Missing cases = 14, b18.

Anglers are fairly evenly divided on their willingness to
pay a user fee, with 52 percent willing to pay and 48 percent
saying no. The main reasons given for not paying a user fee were
that they don’'t use the park enough to justify buying a pass
(57%) and that it is unfair to ask money to enter a public place
(39%) .

Rafters are even less willing to purchase an annual pass to
Glen Canyon NRA, with 78 percent saying no. The reason given by
95 percent of rafters was that they don’'t use the park often
enough to justify buying a pass.

Summary

Figure 33 presents a summary of angler and rafter support of
use restrictions to achieve various goals. Both anglers and
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rafters generally supported use restrictions designed to maintain
the fishery, protect cultural sites, reduce impacts,.and increase
safety. Anglers were less supportive of use restrictions to
reduce the number of anglers on the river. However, close to
half favor implementing an upriver camping permit system.

Anglers Rafters

Maintain a trophy trout fishery S+ U
Preserve native fish S+ S+
Preserve food sources for the

trout fishery S+ S+
Protect cultural sites S+ S+
Create a wilderness experience S+ S+
Increase peace and quiet S+ S+
Improve upriver campsites S+ U
Protect beaches from erosion S+ S+ .
Reduce human impacts S+ S+
Increase boating safety S+ S+
Decrease crowding S S+
Reduce number of angiers at fishing

sites (o} U
Reduce number of anglers at campsites (o) U
Reduce number of day-use rafters

on the river ' S S
S+ Majority Support o+ Majority Would Not
S More Support than Opposition Support
U Uncertain (don’'t know) o} More Opposition Than

Support

FIGURE 33. USE RESTRICTION MATRIX

Rafters give high priority to protection cultural sites,

preserving native fish, and reducing human impacts and would

support use restrictions for these purposes. They are also
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supportive of use restrictions to preserve native fish, prevent
beach erosion, increase peace and quiet and increase safety. The
majority of rafters favor a number of river management activities
that would help preserve the fishery, reduce physical impacts,
and provide a quieter, safer experience on the river.

Anglers and rafters differed somewhat in their support of
specific river management actions, as summarized in Figure 34.
There was overwhelming support among rafters for all the
management actions listed including those that would affec¢t them
most directly such as closing certain archeological sites and
restricting the number of rafters on the river. Anglers were
more selective of management actions they would support. They
generally favored implementing an upriver camping permit system,
limiting party sizes, restricting the use of campfires, closing
stressed fishing areas, and restricting the number of day use
rafters on the river. They opposed restricting the numbeg;of
bank anglers per day and were divided in their support of
requiring all boats to carry "porta-potties."

Neither group overwhelmingly supported having to pay a user
fee. Anglers were evenly split but three-quarters of rafters
said no. The primary reason given by both groups was that they
did not use the park enough to justify buying a ﬁass. This is
particularly true of rafters who are primarily first-time
visitors.




Require all boats to have a "porta-
potty" to carry out human waste
"Require upriver campers to carry out

fire ash ‘
Restrict use of campfires
Implement a permit system for
upriver camping

Close stressed fishing areas
Close certain beaches
Close certain archeological sites

Limit party sizes

Restrict number of motorboats per day
Restrict number of bank anglers per day
Restrict number of rafters per day
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F+ Majority Favor

0+ Majority Would Not Accept

F More Favor than Accept -0 More Would Not Accept than

or Do Not Accept

or Not Accept
(S) Probable Support

Favor or Accept
A More Accept than Favor Div Divided

FIGURE 34. RIVER MANAGEMENT ACTION SUPPORT MATRIX.

Effects of River Flow Level

on Visitor Experiences

95

A primary objective of this research was to examine what, if
any, effect river flow levels have on recreation experiences,

particularly visitor perceptions of crowding and problems they
may have encountered during their time on the river.

Both anglers and rafters were contacted during each of the

three research flow levels: 1low (5,000 cfs), medium (15,000

cfs), and high, fluctuating flows (10,000-30,000 cfs).
data were then weighted to compensate for unequal samples sizes

Survey
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to provide an equal representation of visitors for all three flow
levels.

Results of flow level comparisons are presented in four
parts. The first section describes selected angler and rafter
use characteristics such as proportions of first time visitors
and type of fishing. Differences in perceptions of crowding and
overall satisfaction among among the three flow levels is
presented in the second section, followed by a discussion of
problems that may be related to flow level. The fourth section
describes angler perceptions of the impact of flow on fishing

guality.

Use Characteristics

First visit. There appears to be a relationship between
flow level and angler repeat visitation (Table 37). There were
more repeat visitors among mediux flow anglers (81%) than anglers
contacted at low (72%) or high fluctuating (66%) flows. This
relationship does not, however, hold true for rafters. Ninety
percent or more of rafters contacted during all three flows were
first time visitors.

Fishing methods. Flow level influences the type of anglers
using the river. Lure anglers appear to be fairly evenly
distributed among flow levels, making up 43-49 percent of anglers
at all three flows (Table 38). 1In contrast, fly anglers are most
often found fishing medium and, to a lesser extent, low flows
(39% and 26%, respectively). There were comparatively fewer fly
anglers among those fishing high fluctuating flows (19%).

Anglers using both lures and flies were found equally at low and
high flows (31% and 32%, respectively), and less cften during
medium flow levels (16%).




Table 37. Proportion of first time visitors by river flow

levels.

Flow level -

------------------------ Chi-
square
First time visitors Low Medium High statistic
- - - - percent - - - -
Anglers® 27.7 18.5 33.7 7.18*
Rafters’ 90.5 90.3 93.0 1.00

* significant at p <= .05.

b

n

‘n

65 (low flow), 119 (medium flow) and 95 (high flow).

147 (low flow), 134 (medium flow) and 171 (high flow).

Table 38. Type of fishing by flow levels.

Flow level

S - T T G G W D D D D W T T . —— . - -

Low Medium High
Type of fishing (n=62) (n=112) (n=94)
------- percent - - - - - - -
Fly fishing 25.8 39.3 19.1
Lure fishing 43.5 44.6 48.9
Both lure and fly
fishing 30.6 16.1 31.9

X? = 13.9 p <= 0.01.
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The contrast between the presence of bank and/or boat

anglers among the flow levels was less marked, although the
differences were significant (Table 39). Low flow anglers were
fairly equally divided among bank only fishing‘(32%), boat only
(37%), and those who did both (31%). Fewer anglers did both bank
and boat angling during medium flows (17%) but were similar in
their use of bank only (43%) and boat only (40%) fishing. There
were fewer bank only anglers during high fluctuating flows (28%),
almost half of high flow anglers were boat only anglers (47%) and
close to one~quarter (24%) used both.

Comparatively few anglers fish with guides (15% of anglers
contacted) and those that do are most often found at low water.
Twenty-five percent of low flow anglers fished with a guide
versus 10 and 12 percent, respectively at medium and high
fluctuating flows (Table 40).

Table 39. Angler primary fishing method by flow levels.

Flow level

Low Medium High
Fishing from: (n=65) (n=112) (n=95)

------- percent - - - - - - -
Bank 32.3 42.9 28.4
Boat 36.9 40.2 47.
Both bank and boat 30.8 17.0 . 24,

X? = 10.0 p <= 0.05.
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Table 40. Angler fishing with a guide by flow levels.
Flow level

Low Medium High
Fished with a guide (n=65) (n=107) (n=92)

------- percent - - - - - -
Yes 24.6 10.3 12.0
No 75.4 89.7 88.0
X? = 10.8 p <= .01. |

Fishing zones. Anglers’ choices of places to fish did not

vary significantly among the three flow levels with the exception
of Zone 5, 1ll-mile from Ferry’gwale to Glen Canyon Dam (Table
41). Zone 5 is a popular fishing area with 57 percent of all
anglers fishing within that zone. Use of the zone varied among
the flow levels. Sixty-five percent of low flow anglers fished
in Zone 5 and 44 percent of them said Zone 5 was their first
choice fishing spot (Table 42). Forty-eight of medium flow
anglers and 58 percent of high fluctuating flow anglers also
fished Zone 5.




100
Table 41. Angler fishing zones by flow levels.
Flow level
. memmmmeemmemmmm e Chi-square
Fishing zone Low Medium High statistic
(n=65) (n=121) (n=95)
- - - - percent - - - -
Zone 1 34.9 42.7 35.2 1.9
Zone 2 34.9 40.5 46.1 3.0
Zone 3 47.6 47.7 58.2 3.4
Zone 4 57.1 52.7 59.3 1.0
Zone 5 64.5 48.1 57.8 6.2*

* Significant at p <= .05.

Table 42. Angler first choice fishing zones by flow levels;,

Flow level

. Low Medium High

First choice: (n=57) (n=99) (n=85)
------- percent - - - - - -

Zone 1 10.5 15.1 11.8
Zone 2 5.3 8.1 10.6
Zone 3 14.0 27.3 25.9
Zone 4 26.3 22.2 27.1
Zone 5 43.9 27.3 24.7

X2 = 15.5° p <=.05

* 14% of data are missing.

A large proportion of low flow anglers also fished Zone 4,
7.5-mile from Finger Rock to Ferry Swale (57%), and Zone 3, 3-
mile Bar to 7.5-mile Finger Rock (48%), with fewer fishing Zones

1 and 2 (35 percent in each zone).
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Medium flow anglers most often fished Zone 4 (53%), Zone 5
(48%), and Zone 3 (48%). Zones 3 and 5 were their first choice
fishing locations. More than half of high flow anglers fished
Zone 4 (59%), Zone 5 (58%), and Zone 3 (58%). Zones 4, 3, and 5
were their first choices. Close to half of high flow anglers
(46%) fish Zone 2, Launch Ramp to 3-mile Bar, a higher proportion
than medium and low flow anglers. Eleven percent of high flow
anglers said Zone 2 was their first choice.

Medium flow anglers were most likely to fish their first
choice fishing site (75%), although close to two-thirds of high
fluctuating (65%) and low (64%) flow anglers also were able to
fish their first choice (Table 43). Flow level does not appear
to significantly affect anglers being able to fish preferred
sites. Among reasons given for not fishing first choice Sites,
as expected, more low flow anglers said inaccessibility due to
low water than medium and high flow anglers (10% vs. 1% and 2%,
respectively). Similarly, 18 percent of high fluctuating flow
anglers didn’t fish their first choice spot because of
inaccessibkility due to high water compared to medium (9%) and low
(10%) flow anglers. '



' k
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Table 43. Angler ability to fish first choice sites by flow
levels.
- Flow level
Low Medium High
Why not first choice: (n=50) (n=101) (n=82)
------- percent - - - - - -
Already taken 4.0 2.0 2.4
Too crowded 2.0 3.0 1.2
Inaccessibile due to
high water 10.0 8.9 18.3
Inaccessible due to -
low water 10.0 1.0 2.4
Other 10.0 9.9 11.0.
Able to fish first | ;
choice site : 64.0 75.2 64.6

X? = 17.5 p <= .06.

xe

'3

In summary, there is some evidence that suggests that
anglers prefer medium flow levels, particularly fly fishing
anglers. The highest proportion of repeat anglers were found at
medium flow levels, suggesting that experienced anglers who
return to the area prefer medium flows. There were more bank
fishing anglers at medium flows, the fewest during high flow
levels. Boat anglers were more likely to fish high or medium
flows.

Flow level doesn’'t appear to significantly affect énglers
choice of fishing zones nor their ability to fish preferred sites
although low and high flow anglers were more likely than medium
flow anglers to mention problems accessing preferred sites.
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Crowding and Visitor Satisfaction

There does not appear to be a strong relationship between
angler and rafter overall satisfaction and river flow levels
(Table 44). Slightly fewer anglers fishing low flows reported
being satisfied or very satisfied (77%) than those fishing at
medium (80%) or high fluctuating (81%) flows, although the
differences were not significantly different. More high
fluctuating flow anglers reported being very dissatisfied (12%)
than did medium (4%) or low (6%) anglers. This may be due in
part to the fact that anglers fishing during the high fluctuating
flow periods may have experienced more drastic and sudden changes
in river levels than anglers fishing at low or medium flows.

Table 44. Angler overall satisfaction by flow levels..

TRy

Flow level

Low Medium High
Satisfaction ‘ (n=64) (n=114) (n=95)

------- percent - - - - - -
Very satisfied 34.4 41.2" 37.9
Satisfied 46.9 38.6 39.0
Dissatisfied 10.9 14.0 11.6
Very dissatisfied 6.2 4.4 11.6
Don’t know 1.6 1.7 -

X2 = 8.9 p <= .04.

Rafters showed similar results although in general, they
were more satisfied than anglers (Table 45). Ninety percent or
more of rafters at low (92%), medium (90%), and high fluctuating
(93%) flows were either satisfied or very satisfied with their
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trip. In contrast to anglers, fewer high fluctuating flow
rafters (3%) were very dissatisfied compared to medium (5%) and
low (6%) flow anglers.

Table 45. Rafter overall satisfaction by flow levels.

Flow level

Low Medium High
Satisfaction (n=144) (n=134) (n=172)

- === - -percent - - - - ~- -
Very satisfied 65.3 ©70.9 64.5
Satisfied 1 27.1 19.4 28.5
Dissatisfied 2.1 3.7 3.5
Very dissatisfied 5.6 5.2 3.5
Don’'t know - 0.7 -

X*=8.2 p <= .04.

Flow level does not appear to influence anglers’ and
rafters’ perceptions of overall crowding on the river. While
anglers reported higher crowding scores overall, significant
differences were not found among mean crowding scores compared
among flow levels (Table 46). Medium flow anglers reported the
highest crowding mean (3.5 or slightly crowded) and high
fluctuating flow anglers the lowest (3.3). Rafters were very
consistent in their perceptions of crowding, with scores at all
three flow levels averaging 2.0 or not at all crowded.
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Table 46. Crowding means' by flow level.
Flow level
. mmemesssssssee- —m——m———— ANOVA Tukey
Group Low  Medium High F-test Post Hoc!
Anglers® 3.3 3.5 2.8 3.32 (p=.04) n.s.
Rafters® 2.0 1.9 1.9 0.37 (p=.69) n.s.

* Based on a crowding scale where 1 = not at all crowding and
9 = extremely crowded.

-4

Number of cases by flow: low=62; medium=120; high=92.
° Number of cases by flow: 1low=146; medium=133; high=171.

4 significant at .05 level.

i =1

How anglers and rafters feel about seeing others on the
river during their visit varies and depends primarily on the type_
of use occurring. For example, flow level did not significantly
effect how anglers felt about the number of rafts they saw (Table
47). Between 46 and 58 percent of anglers at all three flow
levels said they saw neither too few nor too many rafters and
between 27 and 33 percent saw too many. Fewer low flow anglers
(27%) saw too many than did medium (38%) or high fluctuating
(38%) flow anglers.
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Table 47. Angler feelings about the number of rafts seen,
by flow levels.

Flow level

Low Medium High
(n=62) (n=117) (n=95)
------- percent - - - - - -
Saw too few 4.8 1.7 4.2
Neither too many nor
too few 58.1. 51.3 46.3
Saw too many 27.4 37.6 37.9
Don’t know - 10.0 9.4 11.6
X2 = 6.1 p <= 0.4 -
Average number of

rafts seen:® 9.3 . 9.2 10.8

*F = 2.00, p= .138

Differences in opinions among rafters about the numbers of
rafts they saw were more pronounced (Table 48). The number of
rafts seen by rafters at low, medium, and high fluctuating flow
levels ranged from 3.9 (medium flow rafters) to 4.8 (low flow
rafters). While at least 80 percent of low, medium, and high
fluctuating flow rafters said they saw neither too many nor too
few rafts, 10 percent of low and high fluctuating flow rafters
said they saw too many rafters compared to only 4 percent of
medium flow rafters.
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Table 48. Rafter feelings about the number of rafts seen,
by flow levels.
- Flow level
Low. Medium High
(n=146) (n=130) (n=171)
------- percent - - - - - -
Saw too few 1.4 6.1 4.7
Neither too many nor
too few 82.2 80.8 82.5
Saw too many : 10.3 3.8 9.9
Don’t know 6.2 9.2 - 2.9
X2 = 16.1 p <= 0.05. .
Average number of
rafts seen:® 4.8 3.9 4.3
*F = 2.96, p <= 0.05. e

How anglers and rafters at low, medium, and high fluctuating
flow levels feel about the number of motorboats they saw is shown
in Tables 49 and 50. There were significant differences in
opinion among anglers at the three flow levels but not among
rafters.

Medium flow anglers reported seeing significantly more
motorboats and were more negative in their evaluations of those
numbers than high fluctuating or low flow anglers. High
fluctuating flow anglers were least likely to see too many
boaters compared to medium and high flow anglers, and at least 62

percent of anglers at all three flow levels saw neither too many
nor too few (Table 49).
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Table 49. Angler feelings about the number of motorboats seen,
by flow levels.

Flow level

Low Medium High
(n=64) (n=115) (n=93)
------- percent = - - - - -
Saw too few 3.1 1.0 6.4
Neither too many nor o
too few 67.2 61.7 72.0
Saw too many 14.1 29.6 8.6
Don’t know 15.6 7.8 12.9
X? = 25.1 p <= 0.01
Average number of ,
motorboats seen:*® 11.3 15.4 7.7
*F = 14.59, p <= 0.001. %

Tukey Studentized Range Test (p = .05) = medium > high, lbw.

Rafters at all flow levels were less disturbed than anglers
by the number of boats they saw (Table 50). While medium flow
rafters reported seeing significantly more boats than low or high
fluctuating flow rafters, their evaluations of the number of
motorboats seen did not vary significantly by flow. Eighty-two
to 86 percent of all three groups saw neither too few nor too
many. Between 8 and 11 percent of low, medium, and high
fluctuating flow rafters saw too many boats.

)
+
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Table 50. Rafter feelings about the number of motorboats seen,
by flow levels.

. Flow level

Low - Medium High
(n=147) (n=133) (n=164)
------- percent - - - - - -
Saw too few 2.7 1.5 3.0
Neither too many nor
too few 85.7 82.0 81.7
Saw too many 8.2 11.3 7.9
Don’'t know 3.4 - 5.3 7.3
X? = 4.9 p <= 0.6.
Average number of
motorboats seen:* 6.6 8.2 4.1

*'F = 23,67, p <= 0.001.
Tukey Studentized Range Test (p = .05) = medium > high, low and
low > high.

As might be expected, anglers were more tolerant of seeing

"other anglers than they were of seeing boats or rafts but their

responses differed significantly among flow levels (Table 51).
Low and medium flow anglers reported seeing more bank or wading
anglers than high fluctuating flow anglers (an average of 11 or
12 vs. 5). Low flow anglers were largely satisfied with the
numbers they saw (82%) with relatively few seeing too many (3%)
and some wanting to see more (9%). Medium flow anglers were also
largely satisfied (76% saw neither too few nor too many) but 9
percent saw too many and 9 percent wanted to see more. High
fluctuating flow anglers were in general satisfied (62% saw
neither too few nor too many) but almost a quarter (24%) wanted
to see more anglers on the river.
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Table 51. Angler feelings about the number of bank or wading
anglers seen, by flow levels.

Flow level

Low Medium High
(n=64) (n=117) (n=90)
------- percent - - = - - -
Saw too few 9.4 9.4 24.4
Neither too many nor
too few 81.2 76.1 62.2
Saw too many 3.1 9.4 4.4
Don’'t know 6.2 5.1 8.9
X2 = 21.1 p <= 0.01
Average number of | :
anglers seen:®' 11.0 12.2 5.3

*F = 18.76, p <= 0.001. .
Tukey Studentized Range Test (p = .05) = medium, low > high.

Rafters at different flow levels, on the other hand,
reported seeing significantly different numbers of anglers but
showed no significant relationship between flow levels and
feelings toward the numbers of anglers they saw (Table 52). Low
and medium flow rafters reported seeing an average of 7 bank or
wading anglers compared to an average of 2 anglers reported by
high fluctuating flow anglers. Eighty, 76 and 70 percent of low,
medium, and high fluctuating flow rafters, respectively, were
satisfied with the numbers of bank or wading anglers they saw.
Relatively few rafters saw too many anglers (between 2 and 4
percent at each flow level) and 9, 12, and 13 percent of low,
medium, and high fluctuating flow rafters,.respectively, would
like to have seen more bank or wading anglers.
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Table 52. Rafter feelings about the number of bank or wading
anglers seen, by flow levels.
Flow level

Low Medium High

(n=143) (n=131) (n=161)

------- percent - - - - - -
Saw too few 9.1 12.2 13.4
Neither too many nor

too few 80.4 75.6 69.6

Saw too many 4.2 3.8 2.5
Don’'t know - 6.3 8.4 14.3
X2 = 9.4 p <= 0.2.
Average number of
anglers seen:* 7.1 6.9 2.0

*'F = 44.55, p <= 0.001.
Tukey Studentized Range Test (p = .05) = low, medium > high.

How flow level affected angler and rafter feelings about
seeing other varies depending on the type of user seen. For
example, flow level does not appear to affect how anglers feel
about the number of rafts they see. It may, however, affect how
they feel about seeing rafts and other anglers. Medium flow
anglers more often reported seeing too many motorboats and too
many other anglers than high fluctuating or low flow anglers. If
these medium flow anglers are repeat anglers who may have
experience on the river, they may be more critical in their
desires to see motorboats as well as other anglers.

Rafters’ feelings about seeing other types of users did not
vary as significantly by flow level. While rafters at different
flow levels reported seeing significantly different numbers of
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boats and anglers on the river, their reactions to seeing them
was not significantly different among the three flows.

Problems Encountered

The purpose of this portion of the analysis was to identify
specific problems encountered by angler and rafter visitors that
may be expressly related to river flow level. To make comparison
of responses among the three flow levels easier, we reduced the
problem response categories from four to three, combining the
"minor problem" and "serious problem" categories into a single

"problem" category.

A discussion and tabular presentation of problens
encountered by anglers and rafters in general is presented in an
earlier section. Rather than reproduce each of those tables
again breaking out anglers and rafters by the three flow levels,
this discussion focuses only on those issues where the chi-square
statistic showed a significant relationship between flow level
and a particular issue. Angler and rafter evaluations for the
majority of the problem-related issues showed no statistically
significant relationship to river flow levels. While it may be
argued that knowing which problems are not related to river level
is also important, we feel that given the objectives of the
study, the value lies in identifying problems that appear to be
related to flow levels.

According to anglers, the most significant association
between flow level and problems has to do with water depth, water
velocity, and safety. As might be expected, low flow anglers
were more likely than medium or high fluctuating flow anglers to
say that low, slow water was a problem (45% vs. 13% and 16%,
respectively) (Table 53). Conversely, two-thirds of high
fluctuating flow anglers mentioned too high and too fast water as
a problem, as did 49 percent of medium and 25 percent of low flow

anglers.
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Table 53. Problems significantly®' related to river flow levels
encountered by anglers

Flow level

- D - - - - G . . e G -

Low Medium High x?
Problems (n=65) (n=121) (n=95) statisticv
- - - - percent’ - - - - -
Water too low and too slow = 45.3 12.8 16.1 44.0°
Water too high and too fast 25.4 49.1 67.0 59,1
—~ Did not feel safe while
fishing 3.1 18.5 12.9 18.1°
Within sight and sound of
boats too often 18.3 34.2 19.4 . 11.3¢
Finding a space to park '
my vehicle/trailer 7.8 19.6 8.7 12.7¢
Litter at campsite 10.0 29.5 19.6 21,854
Noisy motorboats 36.9 36.3 31.2 13.2¢
Human waste at campsite 6.9 19.1 12.2 9.9°
Inconsiderate anglers 14.3 28.3 16.3 9.3°
Water too muddy 6.3 12.8 19.1 - 10.3°
Within sight and sound of
wading anglers too often 7.8 17.4 8.7 10.7¢

* Significant using a Chi-square statistic at p <= .05.

* percent of anglers who identified this item as either a minor
or serious problem.

¢ Significant at p <= .001.
Significant at p <= .01.

¢ Significant at p <= .05.

L
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Safety appears to be a problem primarily for medium and high
fluctuating flow anglers. Eighteen percent and 13 percent,
respectively, of those two groups indicated safety while fishing
was a problem, compared to only 3 percent of low flow anglers.
This may have been a particular problem for anglers fishing
during high fluctuating flows since an angler may wade out at low
water and encounter high water when he/she wanted to return to
shore later.

Other problems showing a significant relationship with flow
level have to do with the behavior of other users. Inconsiderate
anglers and being within sight and sound of boats and anglers
were problems more for medium flow anglers than low and high
fluctuating flow anglers as was finding a place to park a vehicle
and/or trailer. Simiarly, litter and human waste at campsites
was also a problem for a greater proportion of medium flow
anglers than low or high fluctuating flow anglers. Muddy water
was a problem for more high fluctuating flow anglers (19%) than
medium (13%) and low (6%) flow anglers. Dramatic fluctuations in
water levels during the high fluctuating flow periods could be
reflected in higher reportings of muddy water among anglers.

While relatively few rafters pointed out problems
encountered during their river trip, issues they mentioned that
were significantly related to flow level again had to do with
river conditions and the actions of others (Table 54).

Slow, low water was a problem for 34 percent of low flow
rafters compared to 10 and 11 percent of medium and high
fluctuating flow rafters, respectively. Only 2 percent of high
fluctuating flow rafters said high, fast water was a problem, but
no medium or low flow anglers said the same.

Low flow rafters are more likely than medium or high
fluctuating flow rafters to mention problems with waiting to
launch rafts, damage to rafts, and problems with anglers. Having
to wait to launch rafts was a problem more for low flow anglers
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Table 54. Problems significantly* related to river flow levels
encountered by rafters

Flow level -

Low Medium High X?
Problems (n=149) (n=135) (n=174) statistic
- - - - percent’ - - - - -

Water too low and too slow 33.8 9.8 10.8  44.5°
Raft stuck on beach 3.5 8.2 0.0 17.6°
Erosion of beach at lunch .

stop 6.6 5.4 14.6 14.0¢
Within sight and sound of

bank or wading anglers L

too often 4.9 3.8 - 0.6 14.1¢
Anglers fishing in path of

-raft : 7.6 5.3 1.2 16.3¢

e

Wakes created by rafts

motoring upriver 5.6 11.4 4.8 10.5°
Water too cold 34.3 22.6 36.8 11.6°
Damage to raft and/or motor 9.2 0.8 4.8 15.8°
Water too high and too fast 0.0 - 0.0 1.8 9.9°
Waiting to launch rafts 7.6 3.0 1.2 10.6°
Guide had difficulty landing

raft on a beach 2.1 7.5 2.4 9.3°

* significant using a Chi-square statistic.

Y percent of rafters who identified this item as either a minor
or serious problem.

¢ Significant at p <= .001.
d

Significant at p <= .01.

® Significant at p <= .05.
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(8%) than for medium (3%) or high fluctuating (1%) flow anglers.
Similarly damaging a raft or motor was a problem for 9 percent of
low flow rafters versus 1 percent of medium flor rafters and 5
percent of high fluctuating flow rafters.

Low flow rafters were more likely to have problems with
anglers fishing in the path of the raft (8%) than medium (5%) and
high fluctuating (1%) flow rafters and more of them said that
being within sight and sound of bank or wading anglers too often
was a problem (5%) than medium (4%) and high fluctuating (1%)

flow rafters.

Rafts getting stuck on beaches, guides having difficulty
landing a raft on a beach, and wakes created by rafts motoring
upriver are flow-related problems mentioned more often by medium
flow rafters than low or high fluctuating flow rafters. \
Approximately 8 percent of medium flow rafters said a raft
getting stuck or having landing diffculties were problems
compared to 3 percent of less of low and high fluctuating flow
rafters. Eleven percent of medium flow rafters said wakes from

“rafts motoring upriver were a problem compared to 6 percent and 5

percent of low and high flow rafters, respectively.

The only problem mentioned most often by high fluctuating
flow rafters, other than high and cold water, was erosion of the
beach at the lunch stop site. Fifteen percent of high flow
rafters said this was a problem compared to 7 pércent of low and
5 percent of medium flow anglers. Rafters on the river during
the fluctuating high flow period may have seen beach erosion
caused by potentially dramatic changes in water level.

In summary, both anglers and rafters identified problems
that appear to be significantly related to flow levels. High
fluctuating flow problems for both anglers and rafters obviously
have to do with high, fast water and other impacts possibly
related to the significant changes in water level during this
period. High fluctuating flow anglers also mentioned muddy water
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and litter at campsites as problems more often than anglers at

the other two flow levels.

Medium flow rafters are more likely than rafters at low and
high fluctuating flows to see problems with rafts getting stuck,
problems landing a raft, and wakes created by rafts motoring

upriver.

Low flow anglers complained about low, slow water, as did .
low flow rafters. Low and medium flow anglers and, to a lesser
extent, high fluctuating flow angleré, had problems with noisy
motorboats.

Low flow rafters are more likely than medium or high-
fluctuating flow rafters to have problems with waiting to launch,
damage to raft and/or motor, cold water, anglers fishing in their
path, and being within sight and sdund of bank or wading anglers

too often.

w_Lev
Fishi ualit

Anglers were asked to evaluate the impact that river flow
levels might have on the quality of their fishing trip. They
were asked to indicate how the river flow affected their fishing
trip and because anglers were interviewed at low, medium, and
high fluctuating flows, we were able to compare responses‘among
the three flow levels using a chi-square statistic (Table 55).

Flow level appears to affect fishing quality in a number of
ways. In some cases flow level clearly increased or decreased a
particular fishing-related variable such as catching fish or
gaining access to fishing and camping sites, but in other cases
the relationship was less obvious, with anglers reporting both

positive and negative effects of the same flow level.
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Table 55. Angler-perceived impacts of river flow level on fishing

quality.
Flow level -
Low Medium High Chi-square
Effect of water level on: (n=65) (n=121) (n=95) statistic
- = - - percent - - - -
Chances of catching a fish: 38.0*
Increased 30.0 8.2, 7.4
Decreased 42.7 54.5 68.1
No effect 22.6 22.7 10.6
Don’t know 6.7 14.5 10.6
. Chances of catching a trophy fish: 36.5"
Increased 23.0 4.6 4.3
Decreased 39.3 55.0 66.0 !
No effect 21.3 20.2 11.7
pon't know 16.4 20.2 18.1
Availabilty of suitable fish
habitat: =4, 8b
Increased 26.7 21.7 13.2
Decreased 48.3 46.2 61.5
No effect 13.3 21.7 9.9
Don’'t know 11.7 10.4 15.4
Amount of time spent fishing: 14.7°
Increased 20.0 22.9 11.6
Decreased 26.7 27.5 40.0
No effect 50.0 51.4 46.3
Don’'t know 3.3 9.2 2.1
Ability to safely wade the river: 81.7*
Increased 42.4 6.7 6.4
Decreased 20.3 40.0 57.4
No effect 27.1 29.5 17.0
Don’'t know 10.2 23.8 19.2
Access to preferred fishing
sites on the river: 18.1°
Increased 27.1 15.6 11.7
Decreased 42 .4 35.8 54.3
No effect 25.4 40.4 27.7
Don’'t Kknow 5.1 8.3 6.4
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l Table 55. Continued.
l Flow level
' Low Medium High Chi-square
l Effect of water level on: (n=65) (n=121) (n=95) statistic
- - - - percent - - - -
I Access to desirable camping sites: 15.8*
Increased 3.6 6.8 5.9
Decreased 7.3 13.6 23.8
l No effect 50.9 54.4 40.5
Don’'t know 38.2 25.2 29.8
Ability to navigate through
narrow channels: . 62.0"°
Increased 7.0 37.3 28.6 '
Decreased 59.6 18.6 19.8
l No effect 21.1 31.4 33.0
' Don’t know 12.3 12.7 18.7
l Chances of damaging boat and/
or motor: 47.8%
Increased 61.4 19.2 34.4
Decreased 7.0 30.8 24.4
l No effect 17.5 36.5 25.6
‘ Don’t know | 14.0 13.5 15.6
l Chances of boat being beached ‘
at a camping or fishing site: ' 18.6*
- Increased 27.3 17.8 29.5
I Decreased . 3.6 19.8 17.1
No effect 38.2 39.6 27.3
Don’'t know 30.9 22.8 26.1
l Chances of boat being swamped
at a camping or fishing site: 3.5°
Increased 14.6 15.5 18.9
l Decreased 10.9 15.5 8.9
No effect 45.4 42 .7 41.1
Don’'t know 29.1 26.2 31.1
*p <= .01.
l ® p <= .05.
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It is evident that flow level affects chances of catching
fish and those effects vary by flow level. Thirty percent of
anglers fishing at low flow said the flow increased their chances
of catching fish while 43 percent said flow decreased their
chances. 1In contrast, only 8 percent of medium flow anglers said
the flow level increased their chances and more than half (54%)
said the medium flow decreased their chances. The contrast is
even more evident at high fluctuating flow levels. Sixty-eight
percent of anglers said their chances of catching fish decreased
because of flow and 7 percent said their chances increased. A
similar relationship is found between flow level and anglers’ .
chances of catching a trophy fish. Anglers at low flows said
flow both increased and decreased their chances while at medium
and high fluctuating flows a majority of angle}s felt flow
decreased their chances at a trophy fish.

Recognizing that different types of anglers may prefer
different types of fishing water and thus view flow level
somewhat differently, lure and fly angler responses to the impact
questions were examined separately. Differences between these
two types of anglers were evident, including a preference for
different flow levels. Thirty percent of lure only anglers
fishing at low flow said flow. level increased their chances of
catching a fish and 41 percent said flow decreased their chances,
suggesting less preference for low flows. In contrast, 40
percent of low flow fly fishing anglers said flow increased their
chances of catching fish and 33 percent said flow decreased
fishing chances, suggesting a stronger preference among fly

anglers for low flows.

Lure and fly anglers fishing at medium and high fluctuating
flows were in closer agreement as to the effects of flow,
although lure anglers were more likely to say that flow had no
effect on catching fish whereas more than three-quarters of fly
anglers at both medium and high fluctuating flows felt flow
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decreased their chances of catching fish and relatively few said
flow had no effect.

Anglers in general feel that flow level has a negative
effect on the availability of suitable fish habitat. Forty-eight
percent of low flow anglers, 46 percent of medium flow anglers,
and 61 percent of high fluctuating flow anglers said flow
decreased available fish habitat. It is uncertain whether
anglers are referring to a particular constant flow level in
their evaluation or if they are also considering the impact of
the fluctuations in river flow levels that has been common in the
past and could have been experienced by anglers during the high
fluctuating flow period.

The amount of time anglers spend fishing seems less affected
by flow level although their were statistically significant
differences among effects and the three flow levels. A majority
of anglers fishing at low and medium flows said flow had no
effect on the amount of time they spent fishing. High
fluctuating flow anglers were divided in their impression of flow
impact on fishing time. Forty-six percent said flow had no
effect and 40 percent said it decreased the time they spent
fishing.

Wading safety and fluctuating river flows have been a
concern on the river below Glen Canyon Dam, and there appears to
be a relationship between flow levels and anglers’ perceptions of
wading safety. Forty-two percent of anglers at low flow felt the
river level increased their ability to safety wade the river, 20
percent said flow decreased their wading ability, and 27 percent
said flow had no effect. 1In contrast, 40 percent of medium flow
anglers said flow decreased their ability to wade, 29 percent
said it had no effect, and 7 percent said it increased their
ability to safely wade. Anglers fishing at high fluctuating
flows generally felt that flow decreased their be able to safely
wade (57%) which could again be a result of their experiencing
dramatic shifts in flow level during their time on the river and



122

the potential for being stranded. Seventeen percent said flow
had no effect and 6 percent said it increased their wading
ability.

Access to pr;ferred fishing and camping sites on the river
appears to be, for the most part, negatively impacted or not
impacted by river flow level. Access to preferred fishing sites
was seen as being decreased by flow according to anglers at low
(42%), medium (36%), and high fluctuating (54%) flows. Forty
percent of medium flow anglers said flow had no effect, as did 25
percent and 28 percent of low and high fluctuating flow anglers,
respectively. Access to desired camping-sites appears to be
generally unaffected by flow for all but high fluctuating flow
anglers. Fifty-one and 54 percent of low and medium flow
anglers, respectively, said flow had no effect on access to
camping sites. Forty percent of high fluctuating flow anglers
reported no effect and 24 percent said flow negatively affected
access to desireable camping sites.

The ability to navigate through narrow river channels is of
particular concern at low flow-"levels. Sixty percent of low flow
anglers said that flow decreased their ability to navigate narrow
channels while 21 percent indicated flow had no effect.
Interestingly more than one-third of medium flow anglers said
flow increased their ability to navigate narrow channels, 19
percent said flow increased abilities and 31 percent said flow
had no effect. High fluctuating flow anglers reponded similarly,
reporting that flow increased (29%), decreased (20%), and had no
effect (33%) on navigation abilities.

Low flow levels can also result in more chances to damage
boats and motors on exposed rocks. Anglers at low flows voiced
this concern, with 61 percent saying flow increased the chances
of damaging boat and/or motor. Medium flow anglers were more
evenly divided in their evaluation of the effects, with anglers
suggesting that at medium flows, flow may increase (19%),
decrease (31%), or have no effect (36%) on chances of damaging
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boats and/or motors. High fluctuating flow anglers responded
somewhat similarly with some suggesting that flow increases
(34%), decreases (24%), or has no effect (26%) on chances of
damage.

The remaining flow-related issues have to do with the
chances of boats becoming swamped or beached due to rising and
falling water levels. Anglers appear to recognize that it is the
often drastic fluctuations in water level rather than a
particular flow level that are likely to result in a boat
becoming beached. Twenty-seven percent of low flow anglers and
29 percent of high fluctuating flow anglers said flow increased
the chance of a boat becoming beached at a camping or fishing
site. A substantial number (38%, 40%, and 27%, respectively) of
low, medium, and high fluctuating flow anglers felt flow had ﬁo
effect on chances of a boat becoming beached and almost that same
number said they did not know what the effect would be.

The chances of a boat becoming swamped at a camping or

fishing site appear to be even less related to flow than the
chances of becoming beached. There were no significant
differences among the three flow levels on angler perceptions of
the effects of flow level. More than 40 percent of all three
groups said flow had no effect on chances of becoming swamped and
between 26 and 30 percent of each group did not know what the
effect was.

In summary, anglers perceive flow levels to affect fishing
quality in a variety of ways, both positively and negatively
(Figure 35). Low flow negatively affects the ability to navigate
narrow river channels, the availability of suitable fish habitat
and access to preferred fishing sites. It increases the chances
of damaging boats and/or motors and many lure anglers feel low
flows decrease their chances of catching fish.
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Flow

Low Medium High
D
D
D

‘Chances of catching fish D+ D+
Chances of catching trophy fish D+ D+
Availability of suitable fish habitat D D+
Amount of time spent fishing N+ N+ N
Access to preferred fishing sites

on the river D N D+
Access to desirable camping sites N+ N+ N-
Ability to safely wade the river I D D+
Ability to navigate through narrow _

channels B D+ I N
Chances of damaging boat and/or motor I+ N I
Chances of boat being beached at

a camping or fishing site N N I
Chances of boat being swamped at

a camping or fishing site N N N
D+ Majority Say Decreases I+ Majority Say Increases
D Decreases More than Increases I Increases More Than
N+ Majority Say No Effect Decreases

N More No Effect Than Increases
or "Decreases

FIGURE 35. FLOW IMPACTS MATRIX.

On the other hand, low flows may increase anglers’ ability
to safely wade the river, increase the availability of suitable
fish habitat and may increase fly anglers’ chances of catching
fish.

Medium flows may improve anglers’ ability to navigate narrow
channels, decrease chances of damaging boats and/or motors, and
may or may not provide suitable fish habitat. Medium flows
decrease chances of catching fish, including trophy fish. They
negative effect anglers ability to safely wade the river and
access to preferred fishing sites.
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High fluctuating flow levels increase anglers ability to
navigate narrow river channels. On the other hand, the potential
changing flow levels as well as the high water level has a
negative effect on chances of catchiggﬁfish, access to preferred
fishing sites, time spent fishing, suitable fish habitat, and the
ability to safely wade the river. High fluctuating flows also
increase chances of damaging boats and/or motors and boats being

beached.

Addition insight into user perceptions of flow level along
with a variety of other issues related to their visit to the area
can be found in Appendix D in the form of open-ended comments to
the question "Is there anything else you would like to tell us
about your visit to Glen Canyon NRA?" These comments are not
organized in any specific order but are organized by typé of user
and flow level.

TN
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CONCLUSIONS AND IMPLICATIONS: HOW TO
USE THIS REPORT

A primary goal of resource management is to provide high
quality recreation opportunities that are compatible with the
expectations of users and the biophysical capabilities of the
resource. To do that requires evaluating the social and
ecological values of the recreation experience against the
impacts caused by recreation and the management actions available

to mitigate those impacts.

This chapter outlines our suggestions for how information
gathered in this research can be used in management planning for
the Colorado River in Glen Canyon N.R.A. The format is similar
to that used by Shelby et al. (1987) in a study of the Deschutes
River and is similar to the process used for resource decision-
making using Limits of Acceptable Change (Stankey and McCool
1984). The format presented here is adapted for Lees Ferry,
referencing the specific information in this report.

Choosing Management Goals

Glen Canyon N.R.A.’s 1985 Statement for Management provides
a starting point for choosing management goals (National Park
Service 1987). Management objectives applicable to this study
include:

- To manage the recreation area so that it provides maximum

recreational enjoyment to the American public and its
guests.

- To maximize not only the recreational experiences, but the
number of opportunities for enjoying the recreation area as
well.

- To manage the park’s ecosystem in ways that interfere with
natural processes as little as possible, consistent with
permitted recreational and commercial uses.
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-To determine the significance of the park’'s cultural
resources and to maintain the integrity of these resources.

- To support maintenance of a blue-ribbon trout fishery.

Using these overall management objectives, the first step in
choosing management goals for the below-dam portion of the river
is to specify the recreation experiences and biophysical settings
to be provided on the river. Information on present resource
conditions and user perceptions and preferences would be a good
starting point for developing goals. This information can be
found in the sections of this report on Biophysical Impacts, Use
and User Characteristics, The River Experience, and Effects of
River Flow Level on Visitor Experiences. Using the Recreation
Opportunity Spectfum (ROS) in conjunction with information on
users could also help identify existing recreation experience
opportunities.

There~are primarily two user groups on the river--anglers
and day-use rafters. These two groups are distinctively
different types of users and ergage in different activities
suggesting they may differ in the experiences they prefer.
However, these two groups share the same river corridor, which
can cause conflicts. Although major conflicts were not evident
from the study, conflicts need to be resolved by establisﬁing
compatible goals for each user group, which may require spatial
or temporal zoning of use. The opinions of the two user groups
have been identified separately throughout this report to help
identify areas where user conflicts exist.

Once goals have been set for the type of recreation
experiences to be provided on the river in terms of social and
ecological conditions, the next step is to generate specific

management objectives.
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Specify Management Objectives

Goals for the river should be further defined by specifying
the social and ecological impacts that need to be limited to
create the desired recreation experience. Information about
social impacts is presented in sections entitled Perceived
Crowding, Problems Encountered, and Effects of River Flow Level
on Visitor Experiences. Information on ecological impacts is
presented in the Biophysical Component section.

An important consideration during this and subsequent steps
of the process is to determine the relative importance to give
the data on site impact gathered during the biophysical inventory
and visitor perceptions of site impacts. It appears that
visitors may not view the levels of physical impacts at various
sites on the river as severe as measured by the biophysical
impact inventory. In some cases data on visitor perceptions may
validate inventory results and in other cases there may appear to
be disagreement between manager-defined and user-perceived
impacts. For example, 51 percent of the 49 sites inventoried
were rated as heavily impacted with regards to human waste. The
greatest concern of visitors regarding human waste was at the
rafter lunch stop where 18 percent of rafters said human waste
was a problem. Only 12 percent of anglers said human waste was a
problem at campsites. Ninety-three percent of designated
campsites were rated as heavily or severely impacted with regards
to trash. Six percent or less of rafters said litter was a
problem at either the lunch stop or rest stop sites but 20
percent of anglers said litter was a problem at fishing spots and
13 percent said litter was a problem at campsites. Consideration
must be given to both visitor- manager-perceived impacts in
setting impact parameters as well as acceptable impact levels.

The selected impacts must be measurable so that their
condition at any time can be compared with a quantitative
standard to see if the type of experience specified is being
provided.
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Once the relevant social and ecological impact parameters
have been determined, acceptable levels for each impact should be
established. The standards must be established at levels that
will create the type of recreation experience defined in the
goals for the river. Research results on perceived crowding,
problems encountered and biophysical impacts may be useful in
defining impact parameters as well as standards for acceptable
social and ecological conditions.

The selected social and ecological impact parameters and the
acceptable levels for each provide the basis for future
management direction: Consequently, they must be based on a
clear idea of the type of recreation experience to be provided.
Without clear objectives it is difficult to make consistent and
justifiable management decisions. ‘

Assess Current Conditions

With management objectives established, the next step is to
assess current levels of social and ecological impacts, and the
relationship between impact levels and use patterns. Social
impacts and use patterns are described in the sections entitled
Use of the River, The River Experience and the Effects of River
Flow Level on Visitor Experiences. Information on current
ecological conditions is summarized in the section on the
Biophysical Component. This assessment identifies areas where
impacts exceed acceptable levels and further management action is
required. It also identifies areas where future impact problems
may develop.

Choose Management Alternatives

There are usually several ways of reducing impacts to the
levels specified by management objectives. Visitor support and
acceptance of a number of alternative actions are reviewed in the
sections on Opinions Toward River Management and summarized in
the Alternative Support and Use Restriction matrices. The
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matrices are intended to be used only as guides; visitor support
is discussed in more detail in the text.

Examples of how the inventory of current conditions can be
used with information on visitor support for management
alternatives might be useful. We will use four recreation-
related impacts identified in the biophysical inventory included:
litter, soil disturbance, human waste, and fire remains.

Litter. Results of the biophysical survey of litter
revealed that 80 percent of the 49 sites surveyed were heavily to
severely impacted by litter. If the management goal for the
river is to provide a semi-wilderness experience, an acceptable
level of litter impact could be set. For example, 60% of sites
should be lightly or moderately impacted, 30% of the sites
heavily impacted, and only 10% of sites severely impacted.:
Results of the sociological survey revealed that 81% of anglers
and 91% of rafters favor management actions to reduce human
impacts of litter, suggesting that management actions to reduce
litter at sites would have user support. Management actions to
reduce litter could include intensive maintenance of fire grates
by park employees or stricter law enforcement of litter
violations. )

' Soil disturbance. Biophysical results revealed that only
one site was lightly impacted with respect to soil disturbance,
which includes soil compaction, loosening, and erosion. Fourteen
sites (29%) were moderately impacted, 12 sites (24%) heavily
impacted, and 22 sites (45%) were severely impacted for soil
disturbance. In total 70 percent of the 49 sites were heavily to
severely impacted. Depending upon the park's management
objectives, data on present site condition can be used to help
managers determine realistic long-term site condition goals. If
the goal is to improve sites with respect to soil disturbance
because of the quality camping experience manager’'s wish to
provide to recreationists, then acceptable impact levels might be
to have 25% of sites lightly impacted, 25% moderately impacted,
25% of sites heavily impacted, and 25% of sites severely
impacted. Management alternatives to accomplish this goal might
include relocating campsites from upper benches to lower benches
to reduce erosion and numbers of gullies, or reduction of party
size or control of use by a permit system. Results of the
sociological survey reveal that 70% of anglers and 85% of rafters
favored use restrictions to protect beaches from erosion. The
majority of anglers and rafters would accept the closure of
beaches and the majority of both groups would accept the
implementation of a camping permit system. Public opinion
supports management actions to reduce impacts of soil
disturbance.
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Human waste. Currently, 26% of the sites are lightly to
moderately impacted with respect to human waste and 73% are
heavily to severely impacted. Should the acceptable level of
human waste impact be to have 75% of sites lightly to moderately
impacted and 25% of sites heavily to severely impacted, for
example, one management action to accomplish this goal could be
to require all boaters to have a porta-potty and carry out human
waste. Eighty percent of anglers and 91% of rafters said they
would support use restrictions to reduce impacts of human waste
along the river and 59% of anglers and 78% of rafters were
willing to accept the action requiring boaters to have porta-
potties.

Fire remains. Fifty-three percent the inventoried sites
were severely impacted with respect to illegal fire rings, fire
stains, ash across site, burned vegetation and stained rocks. If
a management objective is to protect beaches and soil microbes
while providing a quality recreation experience, one objective
may be to reduce fire impacts. Results of the visitor survey
revealed that 73% of anglers and 83% of rafters would accept a
management action to restrict use of campfires and two-thirds of
both groups would accept a management action that would require
upriver campers to carry out fire ash. These two management
action alternatives would likely reduce fire impacts and would be
consistent with the above management goal. Managers may wish tq
set acceptable levels of fire impacts on sites using impact
values or impact classes calculated in the biophysical survey.

Monitor and Follow-Up

Once management actions are implemented, conditions should
be monitored to assess the effectiveness of management-actions.
This is necessary to determine the effectiveness of actions taken
initially to mitigate impacts and as use patterns and other
conditions such as river flow levels change over time.
Monitoring impact levels will point out the effectiveness of the
management plan in resolving impact problems, where certain
actions may not have been necessary, and how changes in
recreation and resource conditions may be affecting the
experience of the user or the ecological condition of the

resource.
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Impact Monitoring Sites Ferry to Glen Canyon Dam
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Site & Mile Side Site Name ; Use Restrictio
$0A ' -2.5 R Below Confluence of Paria River Day Use -
#0B -2.0 R Above Confluence of Paria River Day Use

#1 .2 R Landing for Raft Trips Day Use

#2 1.0 R 01d Ferry Site Day Use

43 2.5 L- Falls Canyon Day Use

#4A 3.0 L Cave Canyon Beach Day Use

#4B 3.0 L Cave Canyon Directly Over Dune Day Use

#4C 3.0 L Cave Canyon Near Giant Tamarisk Day Use

#5 4,0 R 4 Mile Bar Fishing Spot Day Use

#6 5.0 L 5 Mile Day Use Day Use

87 5.7 R Big Sandy Day Use

#8 5.8 L Little Sandy Day Use

#9A 6.0 R Hidden Slough Camps West Camp Desig. Camp
#9B 6.0 R Hidden Slough Camps East Camp Desig. Camp
#$9C 6.0 ‘R Hidden Slough Camps Lower West Satellite
#90D 6.0 R Hidden Slough Camps Lower Center Satellite
#9E . 6.0 R ‘Hidden Slough Camps Lower East Satellite
#10A 6.2 R Upper Hidden Slough Day Beach Day Use
$108 6.1 R Hidden Slough Day/Il1legal Camp Day Use

#11 " 6.5 R GCES Well Site Day Use
#12° 7.0 L T Float Trip Alternate Lunch Stop —Day tiSe

#13 7.2 L Float Trip Lunch Stop Day Use
#14A 7.5 L Finger Rock Camps West Camp Desig. Camp
#148 7.5 L Finger Rock Camps Middle Camp Desig. Camp
#14C 7.5 L Finger Rock Camps East Camp Desig. Camp
#140D 7.5 L Finger Rock Camps Far East Site Satellite
$14E 7.5 L Finger Rock Camps Far West Site Satellite
#15A 8.0 R 8 Mile Bar Camps wWest Camp Desig. Camp
#15B 8.0 R 8 Mile Bar Camps East Camp Desig. Camp
#16A 9.0 R Twin Stripes Camps Southwest Camp Desig. Camp
#16B 9.0 R Twin Stripes Camps Northeast Camp Desig. Camp
#16C 9.0 R Twin Stripes Camps Lower SW Satellite
#$16D 9.0 R Twin Stripes Camps Lower NE Satellite
#17A 10.0 L Petrogiyph Access Day Use
#178B 10.0 L Petroglyph Panel Day Use
#18A 10.5 R Faatz Inscription Beach Day Use
#188B 10.5 R Faatz Inscription 0ld Camp Day Use
#10A 11.0 L Ferry Swale Camps North Camp Desig. Camp
#198 11.0 L Ferry Swale Camps Middle Camp Desig. Camp
#19C 11.0 L Ferry Swale Camps South Camp Desig. Camp
#20 11.2 L Upper Ferry Swale Day Use
#21A 12.0 R Twelve Mile Beach Day Use
#21B 12.0 R Twelve Mile Old Camp Day Use

#22 13.2 L Thirteen Mile Bar near waterfall Day Use
#23A 14,0 R Ropes Trail Camp Southwest Camp Desig. Camp
#23B 14.0 R Ropes Trail Camp Middle Camp Desig. Camp
#23C 14,0 R Ropes Trail Camp Northeast Camp Desig. Camp
#24 14.5 L wWater Plant/ USGS Cable Day Use

#25 15.0 R Fifteen Mile Day Use
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Attraction:

SITE FORM: CAMPSITES AND DAY USE AREAS UPRIVER FROM LEES FERRY

Site No.: River Mile: UTM Coordinates:
Site Name: River Side: Left/Right
Coded by: Flow level: Date:

Time of Day:

SITE DESCRIPTION:
Present Use Restriction:

Day Use Only/ Campsite/ Illegal Satellite Campsite
Dominant User Type: N : s e
Angler/ Rafter/ Hiker/ Combination/ Uncertain

Use Concentrated On: |

Beach/ Within Tamarisk/ Lower Bench/ Upper Bench/ Gravel Bar

)

Spawning Bar/ Cultural/ Natural/ Hiking Trail/ Designated Camp
Prominent Vegetation and Proportion:

Total Percent Vegetation Cover:

Distance Core from River: Vertical Climb:
Capacity: # of People: $ of Tents:
Proximity to Other Sites:

Toilets Present?: Yes/No How Far to Nearest Toilet?:
Fire Grates Present?: Yes/No

Number of Boats Able to Moor at Landiné:
Description of Access:

Cobble Bar/ Extremely Shallow/ Sand Bar/ Deep Water/ Large Rocks
Grazing Impacts Present: Manure/ Grazed Vegetation/ None
Evidence of Beaver Activity:

Camp or Day Use Area (sg. ft.): Barren Core Area:




1
RECZEATIOMAL USE INPACT IMDICATORS ARCEEATICNAL USE IMPACT INDICATORS (osatisued) ;
Site No.: Kiver Mile: Date: Site Me.: River Mile: Dace: ;
1
1. : Compaction/Loosening/Erosioa . S. Bymap Wasta: Fecal Matter/Toilet Papar/Odor of Urine .
\ Disturpance Average Trail Depth Piles of Human Vaste Piles of Toilet Paper :
X 2 s . Areas with odor of urine . :
Noos <30V of soils 30-60\ of >600 of solls Y 2 3 ‘ ‘
Apparsat shov oompac- 8S0ils Shov  ShOV CONPACTLOR Noss 1 pile ef 1-2 piles of >2 plles of A
tion of fime o eor ) ng FPresest toilet toilet pepar  toilst paper t
seils or or loosaning Gullying in papear 1 pile feces Ol pils feces H
- loosening of OGullying ia . >=l locatioas. 1 area with 21 area with '
coarse soils. 1 locatica. Trail depch >3°. odor of urins oder of urine H
Trail depea Q* 'inu o’unn Rating !
- o 3°. — !
- 6. Irash: Unburned in Fire Grates/Across 3ite |
Rating: __ § small, pieces § large pisces ___ |
2. Yegetagien Depage: Trampling/Cutting/Carvings/Expesed Reets/ 1 2 3 4
Reduced Vigor Nose <=) small 1-2 laxge 52 large
\ Damaged Vegetation . Present jpieces of pisces af . pisces of
tTasa (um trasl oF trash or
1 2 3 4 vrappazs, <=$ pieges >3 piecss
. %o Damage <S% of S=25\ of 325\ of bottls tops) mmall & small &
. Ap q o on  vegetarica large large
T d  is @ d  is damaged Rating ____ :
Rating:
h 7. Pescs & Inmects: Flies/Midges/Ants/ TTAcks/
3. th: Site to Sita/Site to Toilet/Sits to Attractica
4 o aLls Avarage Trail wWideth - 3 2 A 4
veas ar if Yery fow Insects axe mount of
1 2 3 4 P ot 4 ar P et insects
1 trail from ) trall off 2-] trails ) cralls asseciated rodast tracks. asseciated associaced
langding to main trall off main off main with bamaa 1 or 2 flies with Nmmas with trash,
uss area. leading to tradl. tradl. impact near toilst Ampects en BuBAR wasts,
. ) Trail wideh attraceion Trail width Trail widtd or fire grats. portimm of fire grates
= -12® or enilst. 19° w 34" »a4" ABTS paar sita. Groups Ls sntIwem.
orail width edge of sita. of flies. A Swarms of £lies
12* v 18" swarn of midges. and midges.
Rating: . Iselated rodeat Sodeat TTacks
tTACKS . thrcughout site
4. Iire Isoects: Illegal Yire Rings/Pire Stains/Ash icross Rating
Site/ BDurned Vegetatizn/Stained Rocks
tof Sire Tangs _______ Total ares of lire stainm 8. W: Rock or Log Seats/Rock Table/Other
N 2 s . Specily otner:
None 1 2irs stain 1 &ire zing >1 fire ziay S 2 3 §
Apparesfit arsa <sl 8qQ.2t, asd/or tetal and/or fire No Site RoCkS 2ock table. Sock of log seats
8o fire zings arsa of firze stain >« sg.ft. nodification used to© Log bench. arouad fire ring
stain >} sq.ft. etabilize Othar: using or rock table. Any
but <9 sg.Lt. tents Of nATUral mat- umnacuzal featurs
Rating: as seats erials (stick liks seats made
Razing as TP heldar) from ailk cTates.

CALCUIATION OF SITE IFACT DOEX

Site Mo.: River Mile: Date:
t
Impact Rating X Pactor Veighting = lepact Valus
. Valus
Soil Disturbance  _____ X y -
Vegetation Jamage —_— X 3 =
Trails —x 3 .
rire lmpacts — : -
Human Waste —_— X 2 -
- Trash —x z -
Pests & Iasects — X 2 = -
Site Modilication — K : -
Site Impact Indax

{Totall s

Condlics Class =



Explanation of Data S8heet (Page 1)

S8ITE FORM: CAMPSITES AND DAY USE AREAS UPRIVER FROM LEES FERRY

8ite No.: Sites were assigned consecutive numbers in ascending
order beginning at Lees Ferry and continuing upriver to the Dan.
Each distinct numeral (#1, #2, etc.) is associated with a distinct
mile. Alpha suffixes were assigned to sites with two or more
separate use areas. For example, site #9 is at 6.0 mile. Sites
#9A, #9B, #9C, etc. are individual camp areas within site #9.
River Mile: River mile upstream from Lees Ferry. Lees Ferry is
Mile 0.0 and the Dam is considered Mile 15.5.

UTM Coordinates: Report in the format seven digits north, six
digits east.

S8ite Name: Sites were named according to river mile or after some
outstanding quality of the site.

River 8ide: River right or river left as you are standing facing
downriver. — :
Coded by: Last names of persons recording data.

Flow level: Approximate the flow level of the River at the time you
start recording data.

Date: Month/Day/Year ,
Time: Time of day when you begin taking data. Report in military
time.

Present Use Restriction: Circle appropriate use.

Dominant User Type: Circle appropriate user type.

Use Concentrated On: Circle area where use is concentrated.
Attraction: Circle any that apply. If an attraction exits that is
not listed, write it in. :

Prominent Vegetation and Proportion: Record the predominant species
of vegetation on the site -aiid along the edge of the site.
Approximate the percentage of each species out of 100%. That is,
if the site were denuded except for a small patch of atriplex, we
would not record percent vegetation cover, but instead we would
record that the atriplex was the only species on site and say 100%.
If the site had many atriplex plants and only a tiny patch of
ephedra, we might record: atriplex 90%, ephedra 10%.

Total Percent Vegetation Cover: Percentage of live vegetation on
site. Do not include dead trees/shrubs or duff. The area a tree
covers is determined by the area the trunk fills not the canopy
cover.

Distance Core from River: Record in feet and obtain by pacing.
Pace from the center of the core area to the river’s edge.
Obviously this measurement will change at different flow levels.
Vertical Climb: Standing at the river’s edge, estimate how high the
site is above the river. Record in feet.

Capacity: # of People: Approximate the number of persons that could
comfortably camp in the use area. It may be easier to estimate the
number of tents that could be erected and then multiply by two to
get number of people. This was approximately the technique we
used.

Capacity: # of Tents: Approximate the number of two-person tents
that could be erected in the use area.
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Proximity to Other S8ites: For campsites or day use sites with more
than one separate use area, record the distance from site to site
in feet by pacing. For all sites, record the distance in miles to
the nearest site upriver and downriver.

Toilets Present?: Is there a porta-john within walking distance of
the use area? Circle yes or no. &
How Far to Nearest Toilet?: If there is a porta-john adjacent to
the site, pace the distance from the core of the use area to the
toilet. Record in feet. If there is no toilet within walking
distance of the use area, record how far to the nearest toilet
upriver or downriver in miles.

Fire Grates Present?: 1Is there an NPS fire grate on site? Circle
yes or no. Some of the day use sites have remnants of fire grates
present. Circle no for these sites.

Number of Boats Able to Moor at Landing: Consider the number of
fishing boats, not one-day float trip rafts, that could moor at one
time at the landing closest to the site being recorded.
Description of Access: Circle the responses which best describe
boat access to the site at the water level you experienced as you
approached the site. Two additional responses can be added:
shallow and sandy. ’
Grazing Impacts Present: Circle approprlate response(s) .-

Evidence of Beaver Activity: Write in any evidence of Beaver
activity such as tracks, gnawed signpost, dam. If there is no
evidence, write no. You may also want to record evidence of other
significant animal activity, eg. Coyote or Badger. i

Camp or Day Use Area: Pace the area of the site, length X width,
and record in square feet. An edge of a site is where undisturbed
vegetation and soil begins. If portions of the site are separated
by large islands of vegetation, add the areas of the portions of
the site together. For day use areas which are strictly beach, the
area of the site will vary according to water level. Just record
the site area at the water level you are experiencing.

Barren Core: Pace all the bare areas on the site, length X width,
and add the areas together. Record in square feet. Do not include
areas with scattered vegetation or duff.
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Explanation of Data Sheet (Page 2)
RECREATIONAL USE IMPACT INDICATORS

To assess recreational use impacts on site, eight impact indicators
were chosen. Modifying the methods used by Kitchell and Conner in
Canyonlands National Park in 1984 (Cole, 1989), site condition was
determined by calculating a site impact index from the impact
indicators.

Completing the Data Sheet:
8ite No.: Use the number assigned to the site on Page 1.

River Mile: Same as on Page 1.
Date: Month/Day/Year

1. 8o0il Disturbance: Indicate if soils on site exhibit compaction
of fine soils and/or loosening of coarse soils by circling the

appropriate responses.. If eroded trails or gullies are present, as
in many upper bench sites, circle erosion. Exposed plant roots due
to foot traffic also constitute erosion.

% Disturbance: Estimate the total percentage of compacted and/or
loosened soils on site.

Average Trail Depth: Measure the depth of all trails leading away
from the site using a measuring tape and record the average depth
in inches.

Rating: Using percent disturbance and average trail depth,
determine which description of soil disturbance, column 1,2,3 or 4,
most accurately describes the condition of the site. Assign the
site a rating of 1,2,3 or 4, the number which corresponds to the
column, for the impact indicator of soil disturbance. As a rule,
percent soil disturbance and trail depth should determine the
rating when no gullies were present.

2. Vegetation Damage: Indicate if vegetation on site and along the
edge of the site is trampled has cut branches, carv1ngs in the
bark, exposed roots, and/or is exhibiting reduced vigor by c1rc11ng
the approprlate responses.

% Damaged Vegetation: Estimate the percentage of the vegetation
recorded under Total Percent Vegetation Cover on Page 1 that is
damaged (exhibits the impacts circled above).

Rating: ©Using percent damaged vegetation, determine which
description of vegetation damage, column 1,2,3 or 4, best describes
the condition of the site. Assign the site a rating of 1,2,3 or 4,
the number which corresponds to the column, for the impact
indicator of vegetation damage.

3. Trails: Indicate the types of trails present which lead away
from the site by circling the appropriate responses. Cultural
sites, natural phenomenon, hiking trails and spawning bars are
considered attractions.

# of Trails: Count the number of trails leading away from the site.
Include both barely discernable and well-worn trails.

Average Trail Width: Measure the width of all of the trails leading
away from the site using a measuring tape and record the average
trail width in feet.




Rating: Using number of trails and average trail width, determine
which description of trailing, column 1,2,3 or 4, best describes
the condition of the site. Assign the site a rating of 1,2,3 or 4,
the number which corresponds to the column, for the impact
indicator of trails. As a rule, rating should be determined by the
worse of the two impacts. The number of trails should determine
the rating if the number of trails is greater than three, but
average trail width is less than 2 feet. If the number of trails
is two, but the trail width is 3 feet or greater, rating is
determined by trail width. 1In both cases the site rating would be
a "a",

4. Fire Impacts: Indicate the types of fire impacts present on
site by circling the appropriate responses.

# of Fire Rings: Count the number of rock rings encircling fire
pits found on site. '

Total Area of Fire Stain: Pace the area of each individual fire
stain found on site, length X width. Add all of the areas together
to get total area of fire stain.

Rating: Using number of fire rings and total area of fire stain,
determine which description of fire impacts, column 1,2,3 or 4,
best describes the condition of the site. Assign the site a rating
of 1,2,3 or 4, the number which corresponds to the column, for the
impact indicator of fire impacts. As a rule, area of fire stain
determines the rating when no fire rings were present.

5. Human Waste: Indicate evidence of human waste impacts on site
or adjacent to site by circling the-appropriate responses. For
many sites, stands of Tammarisk adjacent to the site serve as
"latrine" sites. It is appropriate to consider evidence of human
waste impacts in these stands to be associated with the site.
Piles of Human Waste: Count the number of piles of solid human
waste located on site, in adjacent stands of Tammarisk associated
with the site or on a trail leading to the site.

Piles of Toilet Paper: Count the number of piles of toilet paper on
site, in adjacent stands of Tammarisk associated with the site, or
on a trail leading to the site.

Areas with Odor of Urine: Count the number of areas on site or
adjacent to site from which a strong odor of urine emanates.
Rating: Using the number of piles of human waste, toilet paper and
areas with odor to urine, determine which description of human
waste impacts, column 1,2,3 or 4, best describes the condition of
the site. Assign the site a rating of 1,2,3 or 4, the number which
corresponds to the column, for the impact indicator of human waste.
As a rule, number of piles of toilet paper determines site rating
when no feces or areas with urine are found. When one pile of
feces is present but no piles of toilet paper, feces is the impact
that determines the rating.

6. Trash: Indicate if the trash present on the site was found in
the firegrate and/or strewn across the site by circling the
appropriate responses.

# Small Pieces: Count the number of small pieces of trash on site,
in firegrate, and adjacent to site on trails or in stands of
Tammarisk. Small pieces of trash include cigarette butts, pop
tops, rubber bands, gum wrappers, pieces of glass, etc.



# Large Pieces: Count the number of large pieces of trash on site,
in firegrate, and adjacent to site on trails or in stands of
Tammarisk. Large pieces of trash include soda cans, beer cans,
bottles, rags, pieces of clothing, soap, paper plates, paper cups,
outboard lubricant containers, styrofoam coolers, etc.

Rating: Using the number of small and large pieces of trash,
determine which description of trash impacts, column 1,2,3 or 4,
best describes the condition of the site. Assign the s1te a rating
of 1,2,3 or 4, the number which corresponds to the column, for the
impact indicator of trash.

7. Pests & Insects: Indicate presence of pests or evidence of pests
on site by cxrcllng the appropriate responses. Ravens should be
displaying scavenging behaviors before considering them as pests.
Rating: Determine which description, column 1,2,3 or 4, best
describes the condition of the site. Assign the site a rating of
1,2,3,or 4, the number which corresponds to the column, for the
1mpact 1nd1cator of pests & insects.

8. Bite Modification: Indicate disturbance of rocks or logs for use
as seats, tables, tent stabilizers, stepping stones, fire rings,
etc. by circling appropriate responses. Write in uses not listed
under "specify other." Also record presence of unnatural features
such as seats made from milk crates, nails in trees creating a soap
dish, fire poker in tree used as backpack hanging rack, etc. under
"specify other."

Rating: Using types of site modification present, determine Wthh
description, column 1,2,3 or 4, best describes the condition of the
site. Assign the 51te a ratlng 1,2,3 or 4, the number which
corresponds to the column, for the impact indicator of site
modification.

.




CALCULATION OF SITE IMPACT INDEX

To get an Impact Value for each of the eight impact indicators,
multiply the Rating, assigned above, by the Factor Weighting Value,
assigned by managers in accordance with the importance managers
have given to the impact indicator. Traditionally, higher Factor
Weighting Values (FWV) are assigned to impacts which are more
lasting and are biophysically detrimental to the site as opposed to
just aesthetically displeasing to the eye (Cole, 1989). 1In this
survey, importance was defined by the effort it would take to
ameliorate the site with regard to the specific impact. The
greater the effort, the higher FWV for the specific impact. For
example, the trash impact indicator has a lower FWV than trails,
because trash can be easily removed from the site where trail
revegetation would entail much more work.

To calculate the 8ite Impact Index, sum the eight Impact Values.
The lowest value the Site Impact Index can be is 18 and the highest
is 72. If the Site Impact Index is a value from 18 to 28, the
sight is considered to be lightly impacted. If the Site Impact
Index is a value from 29 to 45, the site is considered to be
moderately impacted. If the Site Impact Index is a value from 46
to 61, the site is considered to be heavily impacted and if the
value is from 62 to 72, the site is considered to be severely
impacted. Lightly Impacted, Moderately Impacted, Heavily Impacted
and Severely Impacted ure called the Condition Classes.




146

i

APPENDIX C

Angler and Rafter Survey Instruments

V
t
i
) -
i
l *




ALISHIAIN{] YNOZINY N¥IHINON £0502_DQ ‘uoiBuIySEM ‘$Z01 103l01d vononpay Yiomiaded 1a0png
pue juawabeuep Jo 8310 oy} 0} pue (L2Z1L-¥1002 DA ‘uojBuiysem

121 4E xog 'O'd '901A8S Nied JeUOnEN ‘Jediy( eouesee|d) uooelio)
UOIEWIOJU| 8y} O} WO} Siyl JO Joadse Jayio Aue Jo ejelnse

vaping oy} Buipsebas stuawiwod Joenq esuodses J9d sajnuiw

22 eBesane 0} pajewlsa si Wioj SIYY JO} UIPING Buipodes ongnd

-

. ‘me|
10 uonejola e Bunnaesoid Jo BupeBuseaul 1o} e|qisuodses seiouelbe

) . uB1910} JO JBO0| ‘OlElS ‘lesepey eieydoidde o) 10 ‘voneBiy peyedionue
' )0 uoiEBN| O} JURASIE) USUM SIS JO JUsWEBda] Y} O PesOlsIP

aq Aew sAanins Jousia ydnosy) uonoejiod eieq ‘gsreuuonssenb eyl uo
dnoib 1noA jo Jequiaw Aue jo Jey) JO sweu inoA Ind jou op esesid
‘snowAuoue eq jim eiep jusuewsed oy} snyl ‘PeAONSeP 6q (IM Saji
ssaippe pue sweu (e ‘pajejdwoo si esreuuonsenb syl jo sisAjeue
uaypm “Ajuo sesodind Buyrew dn-mojjo} Joj peisenbial s eweu

JnoA ‘paisenbas uoneuwuojur ey Aiddns o} Buisnje) o4 noA jsurebe
uaxel oq Aew uonoe of “AJejunioA si 1senbes sty) o} esuodsey
‘anqnd eys enses Jeiiaqg 0) s1ebeuew yied Aq pasn eq (itm uolieuliojul
SIy] "UOHEWIO)UY SIY} JO UONHDE}I0D sazioyne £-8L "D'S'N 9t

eaIy .
UO01JBaI09)Y] [BUOIJBN UOLUE)) US[H

Apnyg I9[3uUy 1661

S




* , 8.nso(su3

yapueuL sedn
49715k0URT 0 U

(sasy3o ‘dnoab anol) 4noHO ISAYIINI IVIDALS (L
¥IHLIADOL SANIIYA FUOW YO OML 9 wléﬂv)%
SONIIYd ANV ATIWHVE S
YIHLIOOL SIAILVIZY ¥O SAITIWNVI AMOH O OML ¢ '
RTINS € ‘AleJedou;g
TINOO ¥ 2
, FNONVY 1 - i ‘¥8UY UOLIPBUO9Y [PUOLIBN UOAUR) ua|n 03 I1SIA JnoA

peAofus nok eyl edoy I ‘ApPNis SiY3 UL UOLILIBAOOD JNOA B3e1ra.dde A11e046 op

(aequnu suo
810110) (3eym I0 ‘spusyry ‘ATyuel yifm BUTTISARI) nok siy °»-D *8s18uUOLISAND eyl uo pede|d eq jou
LLin BWBU JNOA  ‘PBUJINIAS SI BJLBUUOLISIND BYI UBUM ISI| Bu|(tow BYI 440 Bweu
4NCA ¥38UD AVW @M OS 8.LPUUDLISBND BY] UO PapN|Oui S| JEQWNU UOLIED|SiIUBP} uy

YAAIM FHL NO XHUOM 9 i
AVd ¥ NVHL SST1 ¥0 SUNOH IVHIAIS ¥MOd LISIA ¢ ! ‘pted si sbeisod 8yl pue passouppe-8ud SI 31 “xoq|LEW ISesFeU
ONILNO X¥YQ ¢ ' 8yl Ut 31 dosp pue 3L [ReS JO ‘weur ydoune| 31e0Q AJJBJY SBB BYI U} PBIPIO,
dI¥I AVA-ILINK MO AQNANIAM € % $9x0q doJp APAJNS 8yl 4O BUO UL It ede{d ased|d ‘paysiuiy aaey NOA ueym
NYId 13AVYL 30 1¥Vd SV H ‘3JLeuUuolisendb pasO{duUe Byl 818|dwOd 01 Bw(] BY) OYEI NOA jeyy juelJodwt Sp 3t
YIYVY NOILVIUOAYM TTYNOILVN NOANVD NIIO HLIM NOILWOVA “ 'SIOULSIA | (R JO BAIIBIUESSITRI A({N1] B 01 SI| NSO 8YD JO4 sepio U] ‘ABAns
YIUVY NOILVIYOIHE TYNOILVN NOANYD NIT9 OL NOILYOVA 1 , 843 u} 93vdid13ied 03 SJOILSIA JO B|dwes ® JO JJed S PBIJB|8S UIAG BARY NOA
(19qunu 81917D) (VIIV UOTIWIIOIN [VUOTIEN “ *SU0ULSIA
uckue) uaTo HUTITSTA B[Tym uo nok ezxe dyi3 jJo adiAy eym "¢-d : UoAUR) UB[H JO ABAINS B 1ONPUOD O3 AILSIBALUN BUOZLIV UJBYJION 10 SJIOYDIB8SE
PONST BARY I ‘DU S|y Of SBLILALIOR puR $35UBLIBAX3 JOILSLA 3NOQE Pepesy
$1 UOLIPWIOJUL BIOW ‘$SBD0JD UOLSLIPP JUBWESPURW BYY UL 1§1§SE O "UOAuR)
us|n BULILISLA UOS SUOSEBJ JO AJB1JRA © eApy DU S@de(d USRS HLD AURW wouy
(euo ®Y21yd) wd we AHIL BWOJ> NOA  °JRAA YOva BeJy UOLIPAIOBY [RUOLIEN UOAURD UB(G J1SLA (0080 Auby

_ aiva

SJ03LSLA NJBd Jweq

¢d1I3 STyl uo Bwi} ISL] BYJ I0J BAReT 03 309dxad nok op usym °z-d

(ouo 81ox10) wd ww AHIL :
aLva !
¢dra3y sTy) uo waxy
Uoj3eaIoey [RUCTIPN UoAue) UITD II3Ud 3ISIT Nok pIp usUM °I-D y 12v5y
' 1LYT-S9/709 OLVAUTY AT N
. 0+098 tuozuy *a8cg
*dyx3 anok jJo xXva GNO-I8 eQ) UO exjwumoy3isend eq3 ejzeidwoo X LOS1 xod

£I1Y UONE3IIIY feuonnN uokur)) UaD
IDIAYIS HAVd TYNOLLVN

Jouduy Ay Jo Juaunieda(q SAINIS paiuf)

esveyd ‘djx) Awp-yaThw w uo exw nok Jr ‘-Lxxes see] puw weg H
uokuwd WOTP USSAINQ IPAJY OPEIOTOD O] JO [O3IBIIs ey3 O3 Iejex
osve1d ‘suoyisend Huymoyrrol oyl Hujieasuw uweum  "HNILOAUTIT Y

16/1¢/01 saxydxy
8.00-vZ01 [eAoazddy gWO




MONX L.NOG I
SLVOHOLOR ANVH OOl ¥vd

M3d 00L HON ANVH OOL MIHLIAN
SLVOGHOLOW FYOR MIJd ¥ N3IIS JAVH OL IAIT AINOM

0
n
mhtoQGOBOIxZAIOOBBMhtv
n
N
SLVOEYOLOK FTYOH 10T ¥ N3IIS ZAVH OL INIT QINOM T

¢Khep u
uy mes nok SLVOGYOLOW JO Xequnu eyl INOQe (893 nok PIP MOH °I1-D

*Aep v Uy SIVOHNOLOM jnoqe mes I

-Aep ® uy mes nok SIVOGMOLON JO Iequnu eyy ajewiasy "0T1-0

MONM 1L.,NOQ I

SLAVY ANVH OOL ¥Vd

SILIVY ANVH OOL M3l Y

M3I4 OOL YON ANVH OOL HMIHLIIN

SLIVY FYON MIAL ¥ NIIS FAVH OL INIT A'INOM
SLAVY IOH LOT ¥ NIZS FAVH OL INIT aINOM

- Mm e o

¢hep
v Uy AeS nok SIIVY JO Xequnu eyl Inoqe (a3 nok PIP MOH *6-D

———

‘Aep ®@ Uy sSyavd jnoqe mes I

¢Kep suo
30 ®81IN00 8y3 Hujanp Mes noi sLIVY JO I8qunu 8y} ejewmiysy -g-D

!

pPIpAOCId poepaoxd pepmoad PepAOID

A1eowox3ax3 K1e3vaepol Ataybyts 11I® 3@ 30N
6 8 L 9 ] | 4 € [4 1

(1equnu ®1o5170) :ST IBATI Yyl IPUI 1837 nok op ‘ITersa0 °L-D

*IOATI
eq3 U0 £IeSN eyj3o HUTEeS Inoqu [ee3 Nok Aoy uy pe3IseieIq} exv e

10dS FDIOHD ILS¥Id XW 1LY HSI4 OL T4y SVM I
NOSY3¥ Y¥3IHIO

MOT OOL SVM ¥Y3ILVM 3ISAVYOIE TIGISSIDIVNI
HOIH OOL SVM YALVM ISNVOIL TTGISSADIOVNI
a3gmodd 00L

NINVL XAVITIV

NN O

{1eqanu @uo B[DX}D) ¢nok 3J,upyp
Aym ‘3ods ®otoys 3IsIy3 anok e ysyz 3,upyp nok 31

3NOZ

¢30ds BUTYSTJ ® 103 8OTOUD 3IsATF Inok ST s3uUOZ BYI JO YOTUM

\ , e

\

(orm §°4)
(otre 8}

L aad Ll ]

1otme t1)
e o1ee Agyy

(2]

(KVQ NOANVD NITID Ol TIVMS X¥Hdd ‘TIIN-11) § 3INOZ
(TIVMS

AM¥Ad ‘TTIR-TT OL OO WIONIJ ‘TTIH S°¢) ¥ ANOZ

(MD0Y. YAONI4 TTIN S°L OL ¥vd TIIH-€) € INOZ

(¥vd TIIN-€ Ol dWVY HONNVTI) Z 3INOZ

(dWVY HONNVT X¥HEd S,3TT 0L HOVAE YIHvd) T 3INOZ

N -

(Ktdde jeya 11 212110
‘moreq dem se®s) (ISATI ey3 uo ysyj o3 doys nok pIP BIAYM

*9-0

°s-0



1 SIHOIN

{aeATa ay3 uo dwed nok pIP SIubyu Aurw mOH °S1-D

w1IVYL S3dods TTIW-G° €1
wITIYMS AWHIdw TTIN-TT

. MON 1L.NOG I 9 #«SIJIYLS NIMLw ‘TIIN-S°8
ANVH COL ¥vd § H wdVE T1IN-8u ‘TTIN-8

ANVYM OOL M3ad ¥V m ’ wXO08 WAONIdw ‘TIIW-G°L

~
a

N N0

M3J OOL HON ANVH OOL ¥3IHLIIN : «HONOTS N3AAIHw ‘JITIR-9
T1d03d FHOHW MI4 ¥V NIIS JAVH OL INIT QTINOM ,

14034 FWOMW 101 ¥ NIAS AAVH OL IAIT QINOM (ax0m 10 ®uo 81010 ‘dem 03 I9331) (Ae3s nok pyp aieuM

. {uoyaenol buidueo inok
3w mes nok sdnoib jo Fequnu eyl 3Inoqe @33 nok pIP MOH  “81-D (psaoo1d 8seard) s3Ix ¢

(61-D 03 dI%s) oON 1

(1oqunu 8UO BTDITD) (IBATI 8yl uo jybtursnc dues nok pIad  ‘*1-0

sS4n0u9 i '
¢1eay .

X0 o®s nok pinoo BANSIB iaeyjo Auva moH (sed 31) MO IL.NOG I 9
SHFTIONY ANVH OOL ¥vd S
83x ¢ SHTIONY ANVH OOL M3I1 VvV ¥
ON 1 : » M3d OOL MON ANVH OOl MIHLIAN €
SUTIONVY FHOW M3d ¥ NIAS FAVH Ol IMIT ¢INnom T
(1squnu suo . SHTTONY FUOH 101 Y NIIS IAVH Ol INIT alInom 1

915310) ¢sasdwed I9YJ0 JO PUNOS pue IYSTS UTYIJA nok 818M  °L1-D
¢Aep v Ur mes noi sisibue
pujpea 10 Xuvq JO TIQqENU 8yl Inoqe 1293 nok ptp MOH "C1-D

pepaoad pOpMORD POpMOID PepmoId .
Kiomoa3xe K1ejvaepox A13yby1s {1e 3w 30U :
6 ] L 9 S 1 4 € 4 T *Aep ® uy SYTIONY 3noqe mes I
«Kep
:sem uotjeooy buydwed inck (eeJ noi pyp ‘TTRIVA0  °91-D ¢ uy mes nok SHTIONV Burpem IO Yueq jo JoquUnu eyy s3emYIBI  ‘Z1-D



‘3
°8
¢

‘b

M~
‘u
‘|

1
|
L

‘9

‘P
o

‘q

L
y 4 z 1 nots
003 puv MOT 003 IPILM
v € 4 1 wiem 003 JIIICM
v - z 1 apinb s3eraprsuodul
y € 4 1 savoq buyssed
Aq pe3esad sexem
y € z 1 $193J9X BIVIBPYSUODUI
3 [3 z 1 souuRyd HuyXoOTq ISAYI
8y} Uo s3jex 10 sjeod
Y c 4 1 axeatadn ejysdwed v HBuypurtd
y € z 1 s3vogqiojom ASYON
y € 4 1 xeatadn buyiojom
g3Jva AQ pe3ievsld S9NPM
y € 4 1 sis1bue 9jerapisuodul
v € z 1 puyrrak
pue butrynoys strdoad
» € z 1 sauyry bury-rry
I8a0 Butuuni syeoq
v € z T uoyjesol
putrdued pue Huiysyl
3e sbemep uorjejzebep
v 4 z 1 a3jduwed e @3sem uewnH
Y ¢ z 1 ®31sdueo v 133311
12 € z T sjods
butysy3y e 83sem uvuny
[ 4 2 1 s30ds Buyyst3 e 393311
12 € 2z 1 syods
paxtsep burssaoov
14 £ z T I91TRI3/BTOTUSA Auw
Xaed o3 @oweds e Huypuid
14 € 14 1 daea
younel jeoq e buyjtem
YILNNOONI HIT1808d HITA0Ud KI1904d
JLON aI1d SNOINAS YONIN ¥ I2N

$SYM LI ANV ¥ILNNOONI QIq

‘8q 03
EOYE PUnoj nok snojaes Aoy seqIIosep 3I8eq 3IVY) Jequnu eyl eIIIJO

tmorqoxd » oq 03 HUTAOTIOZ o3 JO Yowe puyl nok piIp
Jueixe IwyA o5 csiebHeuwm uckuwd we(d 03 INJdieY O©Qq PINOCA IGATI

ey3 uo OTTYA pecusiiedxe eary Awm nol swerqord jnoqe uoyjemiojyui °0Z-0

. +

: Y

o
m,

€ T 1 sTauuRyd moxawu ybnoiyy
a3ebtAvu 03 A3yrIqe anox - (

€ 4 1 ®37s BUTyYsy)

30 bujdwes w 3w peduens
putaq Iv0q anok 3o seduURY) Y

€ z T Jeyraey Ysyy
s1qeaIns jJo A3fryqerieAy -y

€ 4 1 o318 butysy3

Jo butdmed v e payovaq
pureq 3eoq anok jo seduvyy -bH

€ [4 1 aoj0u 10/pue
qeoq anok buibewep jo saouey) 3

€ 4 1 82378
burdmed sTqerysap 03 SSIDOY 3

€ (4 T IIATI By3 uUO SITE
fuUTYsYJ Poxawjyaad o3 SSEODY °p

€ z T J9ATI ®8Y]
spem Ay3jes o3 A3T1TQR INOX ‘D

€ [4 1 HUTYSYI
juads nok ewyy Jo unowy -o

€ z 1 ysy3 Aydoxl
e Bburyoleo jo saouryd INOX °q
€ T 1 ysy3 butyojes jo seoueyd INO) ‘e

MONM 103333 (ISYIUOIA  JIASVAUONI
L.NOQ ON

saqTI08ep 389q IPY) I3quUnu syl P[DI[D ssveld

U0 BARY [®ADY
Is3yem 8Y3 PIp 3023j° IvUM

‘sbuyres; Inok
*smel] HuimoTI0d

3yl jo yoesa Uo pey [@AS[ I83eA Byl 3IO3JID Ivym 83EOTPUI  “61-D

*dyxy Buiqs ) anok pelIdeJJe AO[F JGATI U3 aoy sn (103 03 nok
®XFT PINOA M °‘SIpuwy 03 ISPIWY IO Ye}swe ®q Aww s3iwoq IO ‘@SIOA
30 3931%q oq Awm syueq eg3 buorw e€sesd® ‘yojwo 03 XepIeY 10
ze38ee oq 3qHhIm ysyg -dyxy Huygsyz w jyo X3yrend eyy uo jowdwy ge
eAwq Awm ‘uUIny U} ‘SMOTJ ISATH ‘weg uoAuwd ueyrp jo uojiviedo eyjy
Aq pe31nejjw ®Ie IeAY OpPRIOTOD Y3 Jo TOTIDNS 81Q3 UO FACTJ IGATY



€ z 1 391nb pue soead ®seardur Y
¢ z 1 Kyejes buyjeoq esesaouy B
c z 1 eousTIadX® $SIUIBPITA © 3301810 3
€ z T sa3ysdued axeatadn aaoxduy -@
€ z 1 89318
fean3(no 3oe303xd ‘P
€ z 1 A1sysyjy 3noal aya I03
8901N08 POOJ ®AlRS®Ig ‘O
€ z 1 YsTj eATIRU BAISSAId °q
€ z 1 A1ayst] 3Inoaly
Aydoxy e utrejujenw ‘e
t03} asn 3571359y
KON rHoddns d04d4Nns
1 NOG JON a'INOM anom

+ (u073Tvod Inok saqTIDSap 382q IBYY IaQqUNU BY] B[DITO ISLI(d)

*mo{eq pe®3sT[ sasodand 8yl 103 IBATI
8y3y U0 ®sn Huy3DTIISAX Inoqe (883 PInom nok moy sn (183 Isesd
‘mayqoid ® ssmoosq BsSN pesearduy 31 ‘buysesidul useq sey eaay

uoT3EaIDSY Teuoj3IeN UocAUED UBTD UT IBATI BY3 JO °sn 10J puewsq °€2Z-D

*wexw sS4l JO IeweSHuuwm ey} Inoqe Tee e1doed
AOY 3INOqe elom uiwel 03 s} Apnae syl Jo esodind juwizoday xeyjouv

Jaeym ‘sax JI ¢op 03 ®B[QP 30U BIPA Inq Uolued uI(H

03 2ATSTA Inok bujanp op o3 pajdoedxa nok BuiyjAue aieyl sey -zZ-0
MONX 1.,NOQ S
QIXASIIVS AYIA ¥
AaT4SIIVS ¢
. . a3l S1IvSSIa ¢
. g3ITASILVSSIA A¥3AA 1
(19qanu SIDXYD) J@aIY UOTIRVAIOIY TeuoTieN uolued
ualo o3 dyal Inok yzym noX axam parjsyies moy ‘[reisa0 1Z-0

“X®ATX ®4Q3
uo souejredxe 11vIeAO anok 3noqe nok se 03 Y1 PINOA ®A ‘3IXON

s

8

[ [+ z 1 Isyjoue sUO O3
#8019 003 buyssed syesses -({
v € z ) ¢ payoweq Buy3l3eb 3wod -y
v € z 1 Proo o003 xe3em “((

13 € z 1 udI3jo ool sIFua
JO punos pue JybIS UTYITM °TT

v € T T sysued
ydA1boxzad uo §31IIRID ‘yy

y £ z T pautejuTeR”
Ataocod seyjyrroey @10l ‘66

1 € z 1 uajjo 003

sieTbue xueq xo buypea jo
punos pue 3ybrs UTYITM "33

1 4 € z 1 s931sdued jv gajvabexy]
Ul Ysexl psuanqun JO 8301 ‘@3

y [4 4 1 ue3jo 003 SIVOQ
Jo punos puew Jybrs UTYITM ‘PP
y € z 1 1030w 10/puv 3jjex 03 ebeweqg °-o>

14 € z 1 butystz
81TYA ®Jes (237 3OU PIA °‘qq

1 4 € 4 L 4 epnlylos
uy ysyy o3 A3TTyqRUIl °ve
y [ 4 T Appna 003 I®3eM 2
y € 4 b ¢ s?Yowveq jo uoysoxz X

1 4 € T T yoesq uo dn
PaT) ®TTym pedmems vog ‘X
¥ ¢ z 1 Ie9[D 003 AWM ‘A

14 € z 1 Ise]
003} pue ybHyy 003 I9IeM ‘A

v € z 1 s?311sdued je 10 yoweq uo
$3171) (ebey(y jo suyemay °n

YILNNOONA HI1904d WI1908d KT1904dd
JLON QIa SNOIY¥as HONIR ¥ ION

ISYM II ANV ¥3INNOONI 4Id



1t i
’ ” ot
*~
’ %
i
1
JoVvid O119nd
Y ¥AINT OL XK3INOW MSY Ol MIVINA ST 11 ¥
HONW IVHI QUO4dV LiNYO ¢
¥AJVIHO UV
v € z 1 Kep asd IVHI 09 0l S3OVId MIHIO ANVR OOl I¥V THIHL 2
! g183jel JO laqunu 3IDTIILA ‘X SSVd
3 € z h ¢ KAep aed sistbue ¥ ONIANG XJILSNC OL HONONI ¥UVd 3ASN L.NOQ T
yueq 3o Jaqunu 3ofazsey °(
1 € z 1 Kep 1ed sjvoqiojom (x9qunu
Jo Iaqmnu 307238 °¥ auo ®1o130) ¢Aed 03 jou asooyd> nok pynom Auym (ou 3I)
--nw-;»-!.-lm-;l-l T T so31s 4 ON 2
teojborosyole uUiwiIIsd 9801D M Sax 1
14 € 14 1 s9Yyoveq ujvlIad> eso(d °
v € z T seeaw | (1equnu
PUTYS]J PovsvIs 880D 3 : BUO BTIDITD) PRIV UOTIVIIONY TRUOTIEN uokued usId 03
y P z T seay7zdwed JO ®sn 3doyaIsey ‘e : ssvd (enuue ue Anq o3 00°st$ Awd 03 BUTTITA ®q nok pinoy °¥Z-D
on‘m nnnnnnn ....mul......n z h ¢ yse 8113 Ino Axaed
03 siadmes aeatxdn aaynbed ‘P
b4 € z 1 soz]s Ajazed 3IwYT °O ‘
[ 2 £ z 4 purdued aaatyadn 103 -
we3sis 3ymied v Juswetdwr °q € 4 1 bujpmolo sswexoeqg °u
Y € z 1 ®39em upuny 3INO € 4 1 ISATI BY3 UO BI®IJuX
Kxavo 03 wKk3ijod-ejziod, ®© osn-Aep JO IaQqunu eOnNpeY W
®sARY O3} S3P0 e aaynbay ‘e
| 403 maved T ¥ € T T se3ysduwd e
NOINIdO JIdIDOY ION JJEO0OVY QINOM HOAVL :suoyloe - s1atbue jo .»QM!E sonpey 1
ON ainoM ingd yoavd JusaeHVURH € 4 T s937s buiysiz Je
TON 0Q sxo(hue Jo Jequnu eONpeY X
€ 4 1 (a3sem uvany ‘I3JITY)
. s3oevdu] uewny eonpey
2089 @ I u @ @[O11O 9BRd € z 1 uoysoxs
(uojarsod Inok saqyiosep 3Iseq PUI qum Y3 @101y 1d) w013 wouoeeq aveord 1
*19ATa °Y3} butbeuem 103 ®sn 307a38eY
103 suojjow jusmabeuva HuyTMOTTO) @Yl JO yoes noqe (89 MO 143044Nns Jdoddns
noX moy sn pye3 eswald ‘wmeiqoxd ¥ SIHWOORQ ¥BN puyseazouy 31 °ST-D 1NOQ LON a1noM ainoMm



(49

NIDIHO DINVASIH JO JON ‘FLIHM
OINVASIH

NISINO DINVASIH 40 JON ‘MOVId
WIANYISI DI4IOVd ¥O NVYISY

FAILVN NWVSVIV ¥O NVIONI NYDINIWV

Ny Nulk 2]

(suo
910112) ¢dnoab STuUYI® IO @dex Inok S9IRDTpuy IeqENU YOIYM ‘0f-D

ﬁﬂou ou oxau vaaoa nok este o:«:»»c. 30u3 81 -ge-D R aqIvYvdIs s
R S o gt_.; aIdWoAIad ¥
T : g : W QIMOGIM €
. QITPAVR 2
QITHYVH YIAIN ‘TIONIS 1
 ex0u720 000° ooam 144 g (13qunu 8{2X1d) :snjels (eaTrew juasaid anok ST Jeuym “6Z-0
666°665'03 000°0686 0T :
, 666, aon 03 000°08% 6 ,
i 000‘0LS 8 |
: 000098 L .
o -000‘08$ 9 FFYOIA 7IVNOISSIIONd ¥O IVHOLOOQ ‘SHALSVHN L
- 000°0%8 S v NYOM ILVNAVYD FHOS -~ +SUVIA LT 9
ooo.onm ’ FIVNAVYD ALISHIAINA/IDTTIOO - SUVIA 91
000‘0z¢ € TOOHDS 3AVML ‘SSINISNG ‘IOTTI0O0 AWOS - SUVAK GT-ET ¥
coo ‘ot$ Tt ! AIVNAVEO SH - 3Qwvyo HIZU ¢
1 : IO HITTI-HI6 2
SSAT YO IAVEO HI8 1
Te303

(zsqunu suo (51710 @seaid)

OFUM  *ZC-
ues zc-0 {poutelIlw wavy nok T9AdT TeuoTIRONPa Issybiy SYl #T7 Jeym °*8z->

- : TIVWAL 2
“EHIL-IUVE QZXOTNG TIVH 1
: * ZHIL TINd QEXOTANI

5 EWIL LUV ONIXHOM 'IN€ ‘GIUIITY .-
‘ FHIL TINd ONINMOM LNd ‘QIUIIN

- ; uzbﬁo: ION ‘QayILad
“  IN2ANLS
| QIACTININN
YDIVRIROH

(zequnu ®7D5IYD) gxes anok ST Jeym °.z-D

61 ¢u3xfq InoX jo xvak eyl ST IvyM - 9z-0

HfaMmMenO~®O

*s3tnsex eq3} Iexdrejuy dyey
03 JTesanok 3noqe suciisenb meJ ® Xs® 03 ex}T PINOA ea ‘Ayywutd

‘Lauonlss 910a¥0) ¢8NIUIS
@:«J@aaOu ay3 Jo YoyuM




ALISHIAIN{} YNOZIMY NHIHLHON

-

£0602 DQ ‘uoiBulysep ‘v204 198f0id uononpay yiomeded 1e0png
pue juswabeuepy JO 3O BY OF PuB ‘£ZLL-¥I00Z Q0 ‘uoiBuiysem
‘22148 x0g "O'd '@21n8S yied [BUOHEN ‘J80lj0 eouesee|]) UON0e|I0)
uonEBWIOU| 8L} O} WO} SIY} jo 1oedse Jeylo Aue JO ejewiise

uaping sy BuipseBes sjuaWwWOd 1oang "esuodses Jed seynuiw

g1 abessne 0} pajewnsa si wioj iyl Joj uaping Buruodes onand

‘me|
10 uogiejolA e Bunnoesoid Jo Buyebnseau; Jo) ejqisuodses sejouebe
ub12J04 JO e00] ‘erelg ‘|eseped eleudoidde o} Jo ‘uonebpy perednue
10 uoyEBI 0} JUBABISI UBYM BOISNP JO JUSWHRde SY) 0} PeSO|IsIp
eq Aew sAenins Jousia yBnosyl UoNOe||0d Bleg “eseuLOnsSeNnD ey UO
dnoiB 1ok §o 1equiew Aue O 1eY) JO eweu Jnok Jnd Jou Op esReld
‘snowAuoue g [iim wiep jueuewsed ey) snyy ‘pedosisep eq [iim sely
$S9JppR PUR SWeU |[@ ‘peje|dwod §i ereUUONSEND ey O sisAjEuR
uaym Ajuo sesodind Buyrew dn-mojio} s0} peisenbes sy sweu

oA peisenber uonewsojul oYy Aiddns o} Buisnjes Jo} nok sueBe
uexye) eq Aew uonoe oN “Asejunjoa s| 1senbes siyl 0} esuodsey
‘ojiqnd ey) eAIes 1e1eq o} ssabeuews yied AQ pasn eq M uopBULIOjUY
SIy] uoHBULIOJUI SIY) JO UORI}|0D sezNOYINE L-8) "D'S'N 91




T
F1doad A
, . eJNSOLdU
¢draa A ' 1ou3
33ex STyl uo y3ym Huyieawxy nok sav atdosd aeylo KAuew moy -0 ; yspuequ} Jedn
! Igeouey 0
(saay3zo ‘dnoab anol) 4no¥D LSIYILNI 1IVIDAAS (L | M
YIHLIOOL SGNIIUA JYOH O OML 9 .
SAN3IH4 QNV ATIRVE S | *A{0J00U45
YIHLIDOL SAAILVIAY ¥O SITTIRV JUOR A0 OML ¥ vo.
ATIRVd € * V UOL1R9UO8Y [RUOLIEN UOAURD UBLD O3 J1S|A JNOK
T14N00 ¥ 2 PaAofus nok vyl 8doy I ‘APNIS SiyYI U} UOIIVJed00D Jnok 930} 59.dde >.uhoga o
dNOIVY 1 - . .

| ‘ ,
i (xsqunu suo
2710a19) d3eym Jo ‘spustal ‘Arrywel yita buryrsaexl nok say  -v-0

"®JiRUUOLISBND Y] UO pede|d oy
LLLA ®WBU JNOA  ‘POUINIBS SL 9J1RUUOLISIND Y3 ueym 1St mc:_qeuoﬁ—t"nous:

4nok 3
04 ¥o8yd :E/-x OS 8JiRUUO|ISEND Byl UO papn|ou; S| Jequnu uoLIed ) Suept uy

; ‘pied 5| 8bersod @ ue pass - .
| N o3 Ul 2 doip bue 31 1885 40 ‘Bese Uumel seon Kises 2007 oo mr Semem
HIATH 3HL NO XYOM 9 4 .t.a:c“.xmusmﬁu A8AINS @Y3 4O BUO Uy 3y edR|d BseA|d ‘PBYSIULS BARY NOA Ueyn
AYQ V NVHL SSTT ¥O SHNOH TIV¥IAIS ¥0d LISIA § | ‘eio 43 PeSOiOUS By3 218(dWOD 03 Gwl3 BYI B¥E NOA IRYI Juejlodwl S} 3
| ONILNO VA ¥ 4 w IISIA LLE 4O BALIB3UBSEIdE. A|NJ3 8G O3 SI|NSEs BYI JOJ JEPUD UT ABAINS
dI¥L AVA-ILINH HO QNIXNIAM € U3 U} 838d}3}348d 01 SJOILSIA JO B(OWES E 4O Jued SB PEIDB|6S UILY EARY NO)

vauy T19 HL VOVWA 2 | . .

Ty ROyt TYNGILVN NOXNYD NTID O NOIIVOVA m | UOAUB) UBLD 4O ASAINE ® 3NPUOD 03 AIISIBALUN BUOZ|IY UISUIION 18 Simesese,

POST OABY | ‘PU® S1YI O °SBILALIOR PUR SBOUBLIEAXD LO1LS

L ISIA 3n0qe pepesu
$| UOLIPWIOJUL GJow ‘$SP20Jd UOLS|D9P JuaWaSPURW 8yl U} I8tisse owo .uow“uo
uen BuiIISIA JOJ SUOSEBS 3O A31BLubA ® ®ARY puw S8OR|C JueUe;;|p Auvw woly
SW0D NOA  "JBBA YORE VAUV UDLIPEIOBY (RUOLIBN UOAUR) Uel9 I1SiA edoed Auuy

(zaqanu 8TDXFD) (¢VIAV UOTIVIIDSY [PUOTIRN
uokued ua1o BUFITSIA OTFYm uo nok ai1aa dya3 jo odhy Jeym -¢-0

(euo ®1011d) wd we AHIL
aiva

$JO3ISIA Nud JuaQ

¢dia3 sTY3 uo emyy 3Ise] AY3l J0j BAPA] 03 3o09dxe nok op uayq -0

INIL
aiva

(suo ®1ox70) wd we

¢dyay STyl uo waay

1- 1LYT-$¥9/209
uoj3eaIoey TRUOTIVN Uockue) ud[H 1eIus 1miyy nok PYP usuM “T1-D 0p098 'uOZUIY ‘a8
LOST xog
-K1194 see] pue wed BOIY UONE31I9Y [EUONEN UOAUER) U0
FDIAYIS HYVd TYNOLLVYN

uokuud uSTp UeSAI®q ITATH OPWIOTOD ®Y3 jJo YOIILIIS #Q) 03 IeJeIX

oswe(d ‘suoyysenb Hutaoyioz eul bujieasur ueym ISNOILONALENI .—O—.—Du=~ Qﬁz q«o aEQEﬂ.—NQOD wvuﬂum ﬂuD::D

16/1¢/01 sa@aydxa
6L00-¥201 teaoaddy gWO

NVId T3AVHL JO I¥Vd SV
|
|

IS N B N N B BN I B IS BN D BN B BN BN B B .



’ € z 1 s1e[bue e®jviepysuonuy - » MO 9
v € z 1 buy ek S1v0a AN Mwuoncw s
pue fupinoys atdoeg Y SLVOd ANVM OOL M3d Y ¥
1 4 € [4 1 ajex
. M3d OOL YON ANVH OOl WIHLIIN €
: 30 u3ed uy bupysyy saatbuy -u SIVOS FUOW MId V NIIS FAVH OL ANIT QInoM
N c z T o315 do3s 3991 3% I933p1 B | SIVog FWOW 101 Y N3IIS FAVH OL INIT gInoM I
4 £ z 1 9318 doas ¢IBATI @ dy:
. Y3 umop dyxy anok puranp aes
, . . . 189X 3¢ ebhevavp :Oauuw“w"> 3 noA (s3jex j0u) SIVOE JO Jlequnu wy3j 3Inoqe jeay nok pPIP MOH  °01-D
do3s 3ssx v ®3SeM uvEny ‘@
y € z 1 %3ys -d o
do3s youny je 93P uvmny P TX3 ®y3 Buianp 1303 SLvod Inoqe Avs I
1 € z T ®371s doys *ISATI WYy d
3 umop dra3 anok
youn{ v sbewep uoyivlebap °O Bbuyanp mes nok (s3ijex jou o 19 s3eRTys -
' c ¢ . e31s doas youni 3@ 123311 °q yanp (833 j0u) SLvod 3 qunu ey} ®IeXTISZ 6-0
y € z 1 s3ajea youney o3 burjyem e
YIILNNOONI HI'1908d RI1608d Wa1904d MONX L,NOQ I 9
JLON aI1da SNOoIuaAS UONIKH ¥ 1OR SIAVY ANVW OOl HVd §
N - SLAVY XNVH OOL M3I4 ¥ ¥
$SVM 1I ANY ¥3INNOONI aIa M3d OOl MON ANVYK OOL WIHLIAN €
ceq 03 MOV SLiVvd MION M3Id ¥ N3IIS FAAVH Ol aNIT aqInom ¢
q o3 b SLAVY FUOK 1LOT V N3IAS AAYH OL aNI1T ginom 1

puno3 nok snojles Aoy seqiIOSep Iseq 3ITYI Iequnu 8Y3I STDIFD

¢dt1ay anok
- Jwetqoad puyanp Aes nok 0 Xequnu sy3 3Inoqe ok moy ‘g-
w oq o3 bujaorroj eg3 30 yYowe PuUI3 nok pIp IUEIXS JwQa yane ok suivd 3 qune eu3 q® o8 o piP H *-0
ol °siebeuwm uokuep uetp 03 Injdrey €q PINOA JGATI OY3 uwo

, ®TIYA peocusizedre saey Awm nok sweiqoid jnoqe uoywmrojur -¢r-0
| +d1I3 3jea ay3 Buyanp TUISY si4vd T jnoqe Aes I
W *dyay
| : 3jex oyl Huyanp BUTY SUS AUT J¥ sidvd anoqe mes I

MONX L,NOG I &9
SYTIONY ANYH OOL ¥VI S *IWATI W)
SUTIONVY ANYK OOL M3Id V m umop dix3l anoX putanp mes nok SIivi JO Isqunu Sy} ®ILWIISI */-D
z
1

M3d OOL HON ANYK OOL MZHIIAN
SUTIONY TUON M3 Y NIAS IAVH OL aXIT QTINOM

| SUTIONY FHOW LOT ¥ NIAS JAVH OL ANIT QINOM Py
| . pepmoao pepmoxo Pe®pMOID papmoId
¢IPATI oy3 umop dial anok Hutanp mes ndk s1atbue Aroweaxa A193019pOK AT3ybts 1T® 3% 30N
puypem 10 Nueq JO IIQEWNU By} FnOqe 993 nok pIP MOH °Z1-D 6 8 L 9 " N p z 1
|

:S7T IBATI 8yl ey} 1933 nok op ‘I1eI®A0 °9-D

| *dya3 eyl buyanp 1e303 SUTIONY jnoqe mes I

*IIATI oy3 umop djay anok butanp

: “IGAYX 973
mes nok SUTIONVY DUTpPeRA 10 3ueq O Jaqunu ayj @3IPWIISI  -{1-D

Uo SXO0IFSFA aeyjo DHutess Inoqe Tee3 nok mog uy peiIseIeU} exv e

PR Y

,




€ z b ¢ Jernb pue sowad eseveasuy ‘y !
€ z 1 K3e3es buyrjvoq aseaaouy b y € 4 1 pautviuten
€ z 1 ®ouoTIedx® EsaulepPITM © @3ea1) ) A1aood mey3yyrroes 3I9TjOoL ‘7Y
€ z 1 so31sdues a9Aafidn saciduy - v € z T us3jo 003 s3Iv0q
———— ——————— e e ———— 3O punos puw ybys UTYITM -yy
€ 2z 1 se3ls 14 € 4 1 3030m I0/pue 33wl 03 obeweg 6P
1eInlind 3o0ejoagd °p | 4 € 4 1 ua3jo 003 s3jevx aIsYo jo
€ 4 T A1ayst3 3Inoxy eyy ao3 punos pue 3yHTS UTYITM ‘33
890IN0S PNOJ PAIBEBAg ‘O 12 € 2 1 yoeeq ® uo 3jer buypuey
€ z 1 YSTJ @ATICU BAIWBRId °Qq £3Tno1331P PRY ®PIng -ee
€ 4 1 Axayst3 anoay -——— —_— -
Aydoxy e uyejurey e 13 € z 1 Ieavadn bHutaojom
v s3jex Aq pejesid sexum ‘pp
103 ®sn 3IoyaImey r € 2z 1 us3jo ooy
MONI 140ddns Ldoddans s1atbue Huypem I0 Yueq
L+NOQ LON aInoM aInoM 3o runos pue 3jybrs UTYIIM o0
14 € z T 33eX 8yl uo sjesun burieey -qq
4 € 4 T 9319 yoduny
*(uoj3rsod Inok saqrIoseIP 3Iseq Jey3 IAqENU By3 I[OITO osedrd) 3° yoeaq JO UOTSOI3F ‘ee
‘moteq pe3stl sesodind ayjy 103 aaaya » € z 1 Appnu 003 1®3wy -2
ay3 uo esn Buy3orizsaz jnoqe 1883 pInNOA hok AOY sn [[3) eseard i 14 £ 4 1 ®31s
‘majqoxd e samooeq ssn peseaaduy i .GcaununUCw ussq svy waiy H I8OI e yoeaq JO UOYBOaz X
UOT3eaID9Y TRUOTIEN UOAUeD UBTH Ul ISATI ®Y3 jJo esn 103 puemag °91-0 i 12 € 4 1 yowaq uo dn
: P23 oTTym peduwems Jjey -x
! 14 € 4 1 AvPTO 00} aeJemy M
: ‘wexe S143) Jo juewebuwuwm ey3 noqe 1083 erdoed moy —————— === -——- Smmmmmemme oo
Inoqe sxowm ureey o3 s§ Apniys s¥Y3 Jo esodind juw3xodu} xegjouy 1 4 € 4 T Ise]
003} pue ybyy 003 Id3eM ‘A
[ € 4 1 yoesq uo
83173 Tehay[l JO SUTemey -n
v 3 z 1 8183391 e3wIBPTISUODUT -3
1 4 € 4 1 wIem 003 Ie3wM s
daeym ‘sex 31 ¢op o3 o1qe 30U ®1dm ng uokue) usin 1 4 € [4 1 sTeuwd
03 3ITSTA 2nok Huganp op 03 pe3zoadx® nok buyyjzdue 815yl sEM g1-D ydAtboxzed uo 13ITIIvas -1
14 € z 1 PTOd 003 Ie3em b
12 € z T Yoeveq uo Xoni® ey °d
[ 4 € 14 1 Jeyjouw BUO 03
MONI L,NOG ¢ . #6010 003 burssed syesse, <o
Q4I4SILVS AM3AA ¥ 4 -
aardsIIvS ¢ w 14 € [4 T ®pInb esjviepysuoduUr -u
Q3IasIIVSSIa ¢ : 1 4 € 4 1 sjeoqiolow AsjoN -w
QATISILVSSIA A¥IA T _ 1 € z ¢ sivoq
| purssed Aq ps3eeld seyem -1
(19qunu 81o1y0) edousTaadxe ’ y € 4 1 MOTS 003 pue moT 003 IeJuy -y

d1a3 33ex anok Y3TA nok siem parjisyjes moy ‘ITRIB3A0 31D
YILNNOONI HIT908d WI19048d WI1404d

JON @IQ . snoIrvis HONINW ¥ ION
“IGATI oq3 —— -
U0 eousiIedxe [TWI®AC INnOL jnoqe nok Xsw 03 eXFT PINCA ea ‘3IxON ISYM LI OGNV ¥ILNNOONI did



X

. 30V1Id O174nd
i ¥ ¥3INI OL XINOW NSV OL MIVINN SI I1I
' HONK IVHL QYO44V IL.:NYD
YIAVIHO AUV

~ -

Y £ 4 1 Kep aed i
£1033%1 Jo Iequnu 3DTIIEEY X ! IVHI 09 OL S3IOVI4 WIHIO ANVH ool uﬁmw“wz._. z
y € T 1 Aep aed sieibue
¥ueq Jo isqunu 3O0TIISON [ Y ONIANG AJILSNC OL HONONI MNuvd 3asn L.NOQ Y
[% [4 4 1 Aep aed sjvoqiojom (19qunu
. i
3o Isqunu &owuuumwvlm . 3uo 81o1t10) (Aed o3 30U @sooyd nok pinom Aum (ou JI)
v 3 z 1 89318 ;
Teotbotosyoae uyel1ed ¥SOTD °y i oN T
4 € 14 1 sa3ydseveq uyelIsed I¥BOYD °H ' sIX 1
y € 4 1 6 seaae (3equmu
R c z . nouﬁwMMMWuuwomuuuwwanmmwm “w U0 STDITD) JweIVY UOCTIVIIDGY [PUOTIPN uoAuwd u9ld 03
: sgsed tenuue ue Anq o1 00°61$ Aed o3 BUTITIIm ®q nok pInoM - .1-D
13 € z 1 yse sxy3 3no Axied -
03 sisdumen xeatadn saynbey -p !
y € 4 ¢ sozys Kjaed Ijuyy o :
4 € (4 1 buydueo 1satadn 103 i
w93sis Jywaed v Juswatduy °q : € z 1 buypmoxo ®sesidoeq ‘u
Y ¢ t U Kzaes 07 ohaiedoeazod. ¥ ! £ z 1 19A11 wy3 uo sIIJex
ARy 03 sjvoq TTe @1fnbey ‘e ! L - _ ®sn-Aep jo asqunu ®onpey “‘w
13- 11{-3 &%.1 , ' € T 1 se37sdued jJe
NOINIJO Id390Y JON 14300V QINOM HOAVd jusuabeuvy c . 1 nuﬁocanwmwu-muﬂuauwswum T
ON ainoM abwomowwh s1dibue jo xequnu ®onpey
€ z 1 (338vm ueany ‘I93377)
* s10ovdu] uvwny eonpey - (
€ T 1 uoT801®

- (uot3ysod anok seqpiosep I89Q ey} JeqUNuU Oy} BTOITD 8seaTd) uo13 seuowsq 399301 7
*I®ATI eyy buybeuen

103 suoy3oe jusuabeuen buymoryol WYl JO Yoes jnoqe (893
nok moy sn 1193 esseald ‘mejqoad v seswmodeq 8sSn buysesadouy JI *8I-D 4+ Noa

MO 1yoddns L30ddns t03 98N 30Ta3seY
LON aT1noM a1noM




\ 1o>_¢-ao.vc~:u>=u 8xey3 s}
i HRON .

<ouou I0 000° ooaw 14
666’665 .03 000°06% O
,666°685 .03 000088 6
666°6L$.03 000‘0L8 ®
666 ‘695,03 000°09% ¢
oaa..no 03 000°‘058 9
77666°698:03 000‘0v8 'S
v
3
z
1

¢::,666°6C$ 03 000°0c$
666 ounaoo 000’0z
666°615.03 000°01$
wonm 68°03 0
: ol
P Aucn|== euo oaouquv (soxw3 ®a038q" o-oocu PToyssnay 1303
© 1 amok #9q7IO8ep 3seq sTeAST swoDup m:«:oﬁaou %43 jo uoFuUM  "ST-D

_‘ LT
AMIL-JNYd QARXOTANE
: 't gRIYL TIND GARQIANA
uzue I¥Vd ONDNMOM 10d ‘QAUILFY
AHIL aann ONIMOM INE ‘0IWILY
:uzbzos JON_‘aa¥rizy

* ‘ f INaanys
 GZXOTAWANN

M“fNOAeNO~O0N

Auonlsc OuOhuov ~a=u¢un
u:b» -onﬁu 2P . ocu:oumou onu uo YoruM  “¥z-d
mwm“ r.:

: i

LWHN uokued USTH 03

. ‘\

n

*r =

NISI¥O OINVASIH 40 LON ‘JALIHM

- OINVASIH

NISIHO DINVASIH 40 ION ‘dOVvid
YIANVISI DI4IOVd ¥O NVISY

JAILVN NWISYIVY 4O NVIANI NVOINM3IWVY 1

N en

(euo
#[0110) ¢dnoxb oTuUYI® 10 IoeX InoA SIFLOTPUT Jaqunu YOTUM  “€Z-D

Q3LvIv4aas

Q3dHoAIa

GINOAIM

QI TNAVH

JITHHYH Y3IAIN ‘TIONIS

- N" D

(3aqunu 2{2X¥D) :snije3ls [ejvTIvm Juasdxd anok sy IRUM  °ZZ-D

4IY03A TYNOISSIIONd HO TVHOLOOQd ‘SHILSVH

XUOM JLVAAYED FWOS -~ +S¥VIX (L1

ALVYNAVEO XLISHIAINN/ADITIOO - SUYIA 9T

7TO0HDS AAVYIL ‘SSIANISNE ‘IDITIOD FWOS - SUVAX ST-€1
JINNAVED SH - JAVHED HIZ1

3aAVEO HITTI-HL6

SST1 ¥0 IAVAD HIS

N0

(1equnu suo ®(5171> esee(d)
{poute3lje saey noX (aae( [ruojjecnpe 3sauBTY eyl ST IRUM  °12Z-D

IIWWEL T
TIWK 1
(zequnu 812172) (X338 Inok sy IRUM °0Z-D

61 {Y3aTq anok jo Ieak ey3 ST IPUM  "61-D

*s3Inser ey3 jexdrezuy dyey
03 J1esanok jnoqe suolyIsend AeJ ® XS¥ O3} GXJ] PINOCA OA ~hn~¢=«h



APPENDIX D

Angler and Rafter Additional Comments

161l



ANGLER COMMENTS

Q 33: Is there anything else you would like to tell us about your
visit to Glen Canyon NRA?

Low Flow Anglers

a) Went primarily to catch large trout.

b) Have no problem with total catch and release.

c) Have fished area many times in past 10 years.

d) Fishing not as good and is declining.

e) My opinion water too cold & ‘flows changed too much.

f) Saw many people using bait and keeping fish out of slot.

g) Beautiful place, hope to use 2-3 times a year.

h) Easy to catch smaller fish in back channels that warm up
when river is lowered.

i) Like to see somw surface water pulled off of Lake Powell

’ to warm river in canyon like on the Green River below
Flaming Gorge.

On this particular trip there was not many people. The water
flow was at 5000, which was perfect for me to fish. The only
complaints I ever have are about some of the fishing guides. They
act like they own the river.

Nice Place.
It's a beautiful river.

Beautiful place. Campsite clean and well-maintained. Best kept
secret in state!

Prop damage at 3 mile bar. Too many guides. Boated 11 fish 10"~
18", all returned to water. Beautiful fishing trip. A few fish
appeared thin (undernourished?). Thanks for the study.

Beautiful river stretch. Beautiful area, will come back to fish

(2.
Keep up the good work and good luck.

Always enjoy GCNRA. Have fished GCNRA since mid-70's. I support
major decisions to maintain and preserve the area. Overall all my
experiences have been pleasurable and educational.

Have some way for anglers to cross a boat landing without a boat.
Some type of ferry. '



Take away the ability of the Western Power Authority to regulate
water release levels from Glen Canyon. Establish a "best use for
all" policy that will protect the river nvironment and promote
maximum recreational use.

Fishing was great but some fish were too thin & sick looking.

Speaking of the fish, I believe that the decrease of trout in the
river is partly due to the fluctuation of the water. But it could
also just be helping out the cycles of aquatic life. There could
be just a brief period of decreasing then change abruptly!

Open up another ten miles of river downstream. With the right
boat, it can easily be navigated. With crowding becoming a problem
it seems a shame to reserve 180 miles of river for a handful of
park service employees.

A shower would sure be nice. The summer days are very hot and it
is difficult to stay for several days at a tine without a shower.

Great experience! Excellent guide, well worth the $$$. Best trout
fishing I've ever done. Hope to do it again. Simply beautiful
area, unbelievable!

As you will notice I don't particularly care too much about
erosion, because erosion is with us for millions or billions of
years and*what create such a beauty as the Grand Canyon and other
wonders of this planet is nothing else but erosion. But as I enjoy
fishing Lee Ferry especially for trophy trout for the past

years you don’'t have to be a to know, that when the
tremendous amount of water '1s release from Glen Canyon dam a
tremendous amount of moss and algae, who are the primary habitat
and forages for the fish are washed out, there for your answer to
starving fish. There maybe other problems to this situation, but

-let’s face it has a tendency of creating it.

I was disappointed with the fish quality. They seemed to be long
& skinny - white mushy meat - what happened to the fat pink meated
fish?

I was impressed with the fishing guide concern with the fish and
the overall catch and release attitude. Would like to see a trophy
trout area.

Beautiful, would hope all could see & use. How about use of
tunnel & float fishing once through - no boat motor except for
safety use.

Would like to see Game & Fish & Park Rangers, inspect more boats &
enforce safety rules. It was the most enjoyable visit in AZ. We
stayed at Motel Glen Canyon & was O.K. Beautiful river. Fished
from 6:00am to 6:00pm Sat & Sun. Found friendliness on cleanliness
on the river, Thank you.



We came to Glen Canyon for a guided fishing trip, the water level
was bad & so was the fishing. Way too much fluctuation on normal

days.

The fishing was good, like the no increase in water flow, but

'it’s a shame more people were not there to use this river. Caught

14 fish but 10 were in the slot. Not too sure the slot is doing
what they said it will do.

I have fished the ferry over the last 10 years - I like catching
trout, but the chance of catching a trophy 3just isn’'t there
anymore. It has turned into more of a fly fisherman, upper-class
type, too many fish are being caught and released. They don’'t
fight as well. I also feel the water level should be kept more
constant - steady flow. I prefer to hike down below Marble Canyon
Bridge, the fishing is better and more like it used to be.

Help the fish habitat. Thank you.

Development of catch/release trophy trout fishing should be
encouraged.

First day had very low flows - fishing was great but had some
problems with low water navigating shallow stretches. Second day
water was high and fast, fishing was poor. :
IR

Ccatch and release may be harming some of the fish, a few I caught
didn’'t look healthy, because they had been handled so much. Maybe
the slot restriction should only apply every other month and reduce
the limit to one fish. ‘

The number of fish seems to be good, the quality is not anywhere
near what it was in the early 80's. A 20" fish back then would
have been close to 5 lbs. Sorry for not sending this earlier.

I was surprised to encounter a fellow taking nude photographs of a
woman on the rocks downstream from the boat launch.

I have been in the Glen Canyon area several times for the past
several years and have always enjoyed not just the fishing but
equally - the beauty and granduer of the area - although we have
realized the presence of others, there has never been a feeling of
crowding. In the present attempt to reallocate the resources of
the area and "downstream" uses I hope the fishery is not only
maintained but can be improved.

Great. I fish the Glen Canyon area 2-3 days each month of the
year - usually with a guide. This year the canyon isn’t crowded.
It has been crowded in the past, but due to the decrease in the
number of fish and also size, the fishing during the past year is
poor compared to the past few years.



.You took this survey at the wrong time of year, it is not

representative of actual river use. (in back) Yes! Stop the
ridiculous water flows - they are killing the fish. Get more law
enforcement for fishing and water safety. Don't 1let people
navigate the river until they can prove they know how to handle it
safely. Too many underpowered boats.

I vehemently oppose ‘the alternative of a re- regulatlon dam that
would eliminate the fishery and inundate the last remaining stretch
of Glen Canyon.

Stock river with trout.

I wouldn’'t want to see any limits on access to Lee's Ferry. We
have enough limits on us now. The river needs a balanced flow.
It’s ruining the fishing and the beaches. Of course you already
know that. Other than that everything was great as usual. Good
luck.

Area is beautiful, water was clear. I think we expected to catch
huge fish because you hear so much about it. But it was probably
the time of year. People were very friendly that we met and it
didn’'t seem too crowded.

These responses are based only on this particular visit. If I were
to answer the same questions after a Thanksgiving weekend or one of
the other high use times my responses would be different. I've
been coming to Lee's Ferry for over 8 years and the crowding has
become considerably worse and the fishing success has gone way .
down.

.

Medium Flow Anglers

The level of the river should be maintained at a constant level!
Enjoyed the scenery, angling along the riverbank.
Keep water level constant!!

If they stop fluctuations of flow for shore benefit, may damage
fishing and fish habits used for many past years. Maybe past large
fluctuations are needed for fish feeding habits to continue.

Like it is, is great! We don’'t need a bunch of rules that cannot
be enforced.

Would like to see guide svs(services) limited, as rafting is -
guides are on the river the greatest # of days per year, the most
fishing by individuals are limited to # of days they fish. I
travel 450 miles to fish, can only take 2 fish home. How many fish
does guide svs(service) personnel damage in a day ? and then the
fish die. I would like to NO GUIDES on the river.



1) I like the idea of the public paying the bill after all we are
the ones using and abusing the area.

2) I fish this river area approximately 25 to 30 days a week
(year?) and I would like to see a scheduled fluctuation of the
water flow, preferably not to exceed 12 - 15,000 cfs (perfect
fishing = 3000 rise slowly to 10,000, steady flow 5000 to 8000)

Filling out this booklet/survey is veri time consuming. Reward
respondent w/special maps/fishing info/etc for filling out. Thanks
for asking for feedback from consumer for a change.

Most visits were great, but this time there were too many people.
This is also the first time I went on a holiday.

I support actions to improve the fish populations and preserve the
natural resource for recreational purposes.

I think the Park Service or AZ Game and Fish should put some fire
hose bumper on the boat dock. Now it is uncovered wood, this dings

your boat.

There have been very bad effects on the fish in this area in the
last 12-15 months. In my opinion the extreme fluctuation of water
released during these studies have caused this. The fish are
skinny and stressed in areas and the great numbers of fish are not
here as in the past. The fishing was great 1 1/2 years ago before
these studies and getting better. I feel the impact of these
studies are bad for the river, especially the flow studies of
water. The size slot was a good addition.

I've been coming to the res? for three years and naver had any
problems with the other users. However, this year state and park
rangers seemed to be everywhere bothering everyone. Vick Brown in
particular was very aggressive. What's your problem?

I have enjoyed coming here. It is not a rowdy young place and I
feel that it should stay this way. Do you stock the river with any
trout?

I didn’t like that the camping areas were so limited. I understand
wanting to preserve the natural surrounding, but I do think more
camp sites could be created with good taste and min. harm to
nature.

I frequently go upriver in my kayak for combination of exercise and
canyon beauty. Raft guides and motor boaters are usually very
considerate and friendly. Don’t mind the number of boats though
noise is a bother. Don’'t restrict raft traffic - thousands of
tourists wouldn’'t otherwise see a S.W. desert canyon and they need
to.

I came for a fishing experience and had a good one. Trout are
plentiful but in poor condition. No fresh water scuds, very
little insect life, very little feed.



¥ B -

This is my fourth visit (ie: my eighth day of fishing) and the
fishing has never been this slow. I believe the 15,000 cfs
constant flow has to be a significant factor in the poor fishing.

Must the water level vary so extremely? Isn’t there some moderate
average that could be maintained daily?

Additional camp sites could be added to present day use areas.
Restrict motor boats to 20-50 HP.

Help the fish!

I enjoy coming up here to get away from people. I like fishing the
river and camping in the campgrounds. I just enjoy the canyon.

We enjoy come up here two or three times a year, just to be by the
river and see the rafts leaving to go down river and camp in the
area.

Control water release out of dam to a max of plus or minus 10%.
I was here one year release was about 30,000 cfs in 3 days went to
3,000 cfs then the study was made about where the fish went. They
died on the riverbanks or starved when the feed died.

No - very nice - YES - Replace the smiley face on the Lee’'s Ferry
water tower. Thanks.

I had a wonderful time.

I have spent only one day really fishing the river previously with
a guide (Terry Gunn) and was concerned about the condition of the
fish that I caught. Mr. Gunn indicated that the way the river flow
was being controlled had adversely affected the natural food supply
and that proposals were being made to stabilize future water
releases from the dam. I had been aware of the quality of fish and
fishing conditions in the past but never experienced them. I hope
that it will be possible to re-establish the river as a quality
fishery in the near future. Thank you, a fisherman.

I felt more people were on the river prior to a holiday would like
to see consistent water flow. When we were there water flow was
consistent.

Difficult to obtain info - Ranger station was closed; brochures
unavailable; fly fishing store was closed on Wed. (private);
Personnel in Marble Canyon Trading Post were unhelpful (they need
an orientation to their backyard by the rangers).

We got our prefered campsite. We had 3 days of fantastic weather
and fishing. Am looking forward to returning in October.

I have fished the Glen Canyon NRA 4 times in the last 3 years and
have always found it to be a wonderful day.



It's a wonderful environment, I appreciate its beauty, and I would
support its protection from any mis-use. The more natural the
better!

It’s great! Preserve it as it is.
More shade, more fish, more facilities, more fire wood.
Yes, put the face back on the water tower.

Don’'t regulate the area more than absolutely required. It’'s been
regulated & controlled too much already! Please do not restrict
personal use of the area. 1It's the only part of Glen Canyon left!
It’s not too crowded yet. Just do not promote or improve it more.
It’s still as I remember in the 1960’'s, I made my first trip here
before 1960 and almost every year since! Please contact me if
further surveys or opinions are needed. I would love to know the
outcome of this one! Address listed.

This is our first & maybe last trip to Glen Canyon. More clean
porta-potty near fishing sites would help the human waste problem.

Annual'pass should be based on one pass per motorcraft. I would be
interested in the results of your survey.

I'm sorry for not returning this guestionnaire sooner. Lee’'s Ferry
is a beautiful area along with wonderful fishing. Do whatever it
takes to preserve it, so our children can enjoy it as much as my
wife and I have, don’'t let outside pressures influence good common
sense. Let me know how this*turns out.

I have fished Lee's Ferry for over 11 years. I seen at its highest
peak and at lowest level. I feel the future of the river is in

_trouble. In my opinion it is not getting better it is getting

worse., We need impose catch and release reg. Cut down on the
amount of fishermen. Including the fishing guides less fishing
guideless fishermen on the river. There reason for conservation of
the river is strictly for profits only. I know most of them would
like to have the river to themselves and to paying consumers. I
would gladly cut down my vists and pay more for special stamp to
river but not if the guides were not restricted to. (P.S Stop the
down river rafts trips into G.C. before they screw that up.

I think we should avoid overregulation. There are good rules in
effect now. They need to be enforced. Vic Gray (Brown?) seems
interested in help from volunteers like me - this should be
encouraged. There are many people who love this place and would
help! Thanks for your interest!

I would like to see the flow of water kept as steady as possible.

I was a little disappointed in accessability by auto mobile to
different locations. It seemed a long way from one point to



another. As a crow flies a stone throw, by car hours of driving.
With the terrain the way it is I can understand the limited access.
With gas prices it was somewhat expensive and a draw back. All and
all T had a very memorable experience.

It was a very good day with plenty of fish caught, but none above

the slot limit.

Comments attatched. None found.
Great as was.
The water was spectacular and so were the canyon walls.

We went fishing with a guide, this was the fourth time in 3 years.
We had a very enjoyable day and we are looking forward to our next
trip this fall. .

I have a strong objection to the catch and release situation causéd
by the slot fishing limits. Many anglers do not know how to
properly handle trout when releasing and many of them die and are
wasted.

Porta-potty is a must and if a boat owner does not have one give

first warning. Then second time stopped to inspect if no potty
$250.00 fine. Permit system is great; People AZ: $15.00, People
CA: $30.00, I'm sure people from Calif. use the river as well. If
I apply for fishing license in Calif. price would be double.
Boating is great and people on boats also, but you know as well as
I do some boaters are party great. But they don't clean up and
carry out after they are thru. These people don't care if they can
get away with it. Short term they should pay fine if no Porta
potty onboard being used yes they should pay user fee. I bought
fishing license and trout stamp cost me $22.00 Arizona. Other wise
you will have nothing but garbage shoreline. If it gets bad some
people will go someplace else. I camp and my wife for 40 years we
clean our campground before we camp and before we leave. This is
the way it should be. Other wise you will have a real big mess to
clean up. You start by enforcement of rull to not to be brokn. If
you do not control it from the start give them a fine. If they do
not pay impound there boat till they do. Glen Canyon is a gift
from God to man, it's beautiful.

I have indicated this before in this survey but will say it again.
I guess I resent the exploitation of the river by the guides who
bring in individuals who want big fish, do not enjoy or care about
the natural beauty of the area. With a fly rod the 14" trout are
a great day pleasure. I do not identify with the beer drinking
trophy hunter? that pay to be led by the nose to the fish.

When I see people with clipboards we are in trouble. These waters
were fantastic 5-10 years ago. The management allowed it to go to
pot & then out come the clipboards. Why not close it every other
year. No regulation, no management, no interest until it is in bad



.shape then tell us how great it is 7 make so many conditions it's

not worth visiting.

I spend one 3-day weekend a month from SEpt. to June fishing at
Lee’'s Ferry. Fishing with my family and friends. We always camp
at twin stripes and never have a problem finding a site. We enjoy
fresh trout for suppers and would hate to see it go to a no kill
river. There is ample solitude after the day fishermen leave for
the day. Please do not restrict my access to this wonderful river.

I love it.

Yes! What the hell was the testing going on while I was there. I
heard lots of helicopter activity up river one afternoon and
suddenly I was confronted with a solid flourescent orange river
with helicopters with nose mount cameras filming. I assumed this
was an experience (ment) in charting river flow and channels and
currents, etc. I can’'t express my outrage, stuff like this can be
intellectualized until blue in the face. I hate it. When will we
stop messing with this magnificent thing we call nature and allow
for a living balance between all things.

I am concerned with the water levels affecting the hatch of fish
and the food supply for them. We saw and caught a lot less fish
this time and they were all smaller than previous trips. Overall
you have done a fine Jjob. All resources were clean and the
personnel very friendly.

When the dam was built in the early 1960°'s priority was not to sell
the cheapest power possible. That is the priority now. The
fluctuations will agajn kill. Fluctuations are fine, however, it
is the rate of fluctuation that is dangerous and harmful to the
environment. There needs to be a minimum and maximum flow
determined (8-20,000 cfs) and the rate (of increase?).

We really like fishing and camping at Lee’'s Ferry. What I enjoy
most is the water is so clean and clear that I can actually see the
fish underwater. I understand this is due to not enough erosion
and silt depositing but it’'s difficult to have the best of both
worlds.

I would like to catch a few more fish. I would like to be able to
rent a boat and motor.

I think you are screwed up on some of your questions we the
taxpayers are to enjoy this put worm fishing from cable to bridge.

Very enjoyable-

Find some way to publish when the river is going to be at high
water for number of days, or place to call that (it) is published.
Like way you are restricting fish size and take and use of
artificial lures only. Might suggest certain areas be restricted
to fly fishing only.




|

There are a lot of pros and cons to too many things at the river.
It does not matter to me if it runs high or low. I think it would
be a good idea to have so many reservations so many day use only.
And some spots open for both for passer bys or just stop to check
out say 30 30 10. Less raft trips from dam. Outhouse pump out
more often and solar showers on beaches.

For me, it was a thrilling experience. Fishing was mediocre but
exciting and landscape breathtaking.

This survey is stuped. A waste of time and money. Quit stocking
fingerlings - they will eat all the forage. Let the trout be -
guit messing with a good thing.

Great Time, fast H20.

Limiting raft trips and boat would be the biggest help of all to
the area and the fishing.

Plant more fish!! Rainbows - Brook trout. Maintain flows between
3,000 to 12,000 cfs, 15,00 max. Everything else is fine.

I love this area and as a boat owner I would hate to have Glen
Canyon restricted. I do think the fluctuations of the river should
be more of a constant.

. - ‘
It is one of the most beautiful area of the U.S.. The fishing is
declining over the past 4 years. A steady flow of water would
permit more invertebrate life and greatly help the fishery,

decrease erosion of beaches, and improve safety.- -I‘d—favor—a—-

steady dam output with solar and wind turbines to provide peak
energy needs now served by dam releases.

(Guide) 1.- Fluctuations of the type experienced in the last 2
years is killing our river. '

2.- Boating safety is a major problem at Glen Canyon (Lee’s Ferry).
3.- Rafters and fishermen should not have problems co-existing at
Lee’'s Ferry as long as common courtesy is observed.

4.- Most important - manage this area as a recreation area and take
control away from the dam.

5.- Don’t study our river to death!

(Guide) Game and Fish need to check shore fishermen & boats @ dock
2 hrs. every evening.

(Guide) Restrict rapid ramping rates and high flows and low flows.




High Fluctuating Flow Anglers

This is a premier fishing stream and should be kept that way.

I loved it! Your rangers are 1st class professionals. I do
believe you need a ranger patrol boat operating where ever there
is a congestion of speed boats. I am a retired U.S.C.G. licensed
vessel captain and I know first hand how idiots, beer, and boats
act together.

Glen Canyon should be managed by the Parks & serviced by the Parks.
Asking anglers to carry port-o-johns is totally ludicrous. If Glen
Canyon is having money problems they should lobby for more tax
dollars. Also, if I want to jump in my pick-up & go to the Ferry
on a whim, I don't want to worry about permits.

1. Guides come to close to floating boat fisherman with no respect.

2. Would like to see a sign indicating graffiti is against the law
at petroglyph panels.

3. Do not fluctuate water level more than 3 feet during spawning
season.

4. Some fish seemed thin and think 4 fish should be the limit to
thin fish for lack of food for too many fish. 2 over 22.

Great place. Don’'t restrict, just manage.

I hope you feel the problem with the fish. Try following
Colorado’s example and promote Blue Ribbon waters.

Over regulated! I have been stoped and checked as many as 3 times
-~in-one weekend. : o Co e e

They should do away with the slot limit and increase the bag limit
back to four, my main interest in fishing is to eat them, not play
around with themn.

Extremely concerned with condition of trout. Undernourished! They
do not have the energy to feed in normal feeding channels and are
laid up in back eddies. They're is a crisis occurring in the
river. I am a catch and release (barbless) fly caster. How can I
help? . Business card attached.

It is quite clear that a major issue is water level fluctuation.
It was great. We plan to visit more often.

I had a great time, however, it became irritating with all the
rafters. They were polite & the guides tried to stay out of my
way. I tried to stay out of their way also. The rafters were
always waving & taking pictures & it became embarassing. Also,
drift fishing you tend to go past the same rafters many times. It
just became uncomfortable.

Keep up the good work.




- More presevation efforts (clean up beaches.)

- Something needs to be done about fluctuating flows from G.C. dam.
- There should be more information on the area available.
Awareness is our only hope!

I feel steps have been implemented to help the fishing- ie: Lures

only, slot and 2 fish bag - possession limit. If there were
adequate enforcement of these existing rules I believe they would
work. I have been to Lee’'s Ferry on at least 10 occassions and

have never been checked for a thing. On a far more serious note,
I do feel water fluctuation is a major concern. This great amount
of raising and lowering of levels carries a tremendous impact for
environmental and fisheries.

My comments are based on 12 years of coming here. During last 9
years have averaged at least one trip a month using my own boat.
I am very familiar with the river, its bars, and channels. At its
most crowded periods it still is a special place but I don’'t feel
access should be restricted. Crowds are only occassional. Major
problem is H20 fluctuation. A minimum level (suggest 8,000 cfs) to
preserve breeding bars and prevent fish kill, should " be
established. ‘

I usually make a fishing trip here at least once per year usually
during the summer. I have noticed a significant reduction in the
amount of "shrimp" available for trout to feed on over the past two
years. The trout I have caught during this visit are smaller and
skinnier than I've ever seen in the 5 or 6 years that I've been
fishing here. Where have the shrimp gone? The area I usually fish
is near the gravel pit by the Paria beach.
We think a higher profile of Fish & Game wardens would prevent some
people from taking excessive # of fish from river - one group in
the area boasted of eating 30 trout the previous evening!

I love the area, but am very upset about the erosion of the beaches
due to the release of water to produce electricity! 1It’'s sad that
the greed of men & disrespect of our beautiful parks is secondary
when it comes to the all mighty dollar. We need to change our
priorities before it’s to late.

Water level 5,000 - 30,000 cfs. Excellent fishing all day. 30 -
40 fish catch and release only.

I visit Glen Canyon to fish and enjoy its natural beauty. A.
Fishing: Do away with slot regulation. Allow 4 fish limit (2 if
experts feel fishery is being depleted) regardless of size.

B. Do whatever is necessary to preserve the granduer & majesty of
the canyon. The commercialization of Glen Canyon is readily seen
in the # of day trip type rafters plying the river on an almost
hourly basis. This type of activity, in my mind, destroys the
serenity, magic, & special ambiance of Glen Canyon. It cheapens
ones experience.



It is a beautiful place. More information should be made available
on water releases & fishing. San Juan has a nice set up.
Different areas are restricted for certain types of fishing, ie.
catch & release, flies, lures, bait.

Surprised there was not more supervision and monitoring of flshlng
along banks.

Beautiful place to visit and to fish. Should be accessible to all
who want to experience the portion of the river that we visited.

I found Glen Canyon NRA to be in good condition. Please do not
restrict people who behave themselves from the waterways and land
that is theirs. You could & should restrict glass containers from
all rivers & public areas in the U.S.A., the beer drinking slobs
ruined many areas.

I enjoy the trout fishing and I practice catch and release. I use
forceps and try not to take the fish out of the water.

Maintaining a more normal flow and minimizing peaks and valleys.

Less talk, more action - we're studying the river to death -
getting past the bureaucracy will be the milestone not the
implementation of regulations to make Lee's Ferry into its
potential. Good luck! :

k2

Great time.

There is no consideration glven to the few of us that are
handicapped and still enjoy the sport of fishing.

I was disappointed in the fishing. My family of four fished for
two days saw lots of fish, but did not get a bite. I have seen
several TV shows on fish taken at Glen Canyon, however, we did not
take any. We used all kinds of flies and lures.

We came up in July so conditions may not have been so crowded as
other times of the year. We enjoyed our fishing trip all though it
was hard to turn back a 21" fish but we did. Yes, you were right
I did lose my questionnaire and I thank you for sending me another.

Spent 4 full days fly fishing NOV 1990. FLow was about 5,000 cfs
and fishing was excellent due to exposed sand & gravel bars &
islands. I go there strictly for quality fly fishing. My last
trip in July was fair because of the water fluctuation & overall
high water. I will return only during winter months when the water
release is stable and low. I have to drive 9 hours and spend too
much money on the trip for me to have high water & fluctuations cut
my quality fishing times in half.



.It was a very pretty area..., but we were limited in the amount of

time we had to spend there & basically went on the "spur of the
moment". Would like to see & do more up there but its pretty far
to go! And way too hot this time of year, plus the water is so
cold! We caught & released 2 trout, one 5", one 12". Trout catch
rule is kind of confusing. '

I go'there often (20 times per year). I have yet to have a bad
experience. Public awareness & education can handle just about all
future problems. It does not bother me to see other people down
there.

I was very impressed with it. I was somewhat upset by the way the
river fluctuated. This made it difficult to fish in some areas due
to the wet grounds... it also atracted bugs!! I am also concerned
about the water temp. This seemed to make the fish less active -
I am an avid supporter of catch and release but the fish I caught
were not active. I also believe that there should be increased
dock area and to make it manditory for all rafting expeditions to
dock for loading of equipment & passengers. I was impressed with
the cleanliness of the area. ’

I utilize GCNRA 8-12 times/year to fish on 1-2 day trips and enjoy
the scenic beauty, water clarity, general cleanliness, and fishing
quality. I feel, however, that over the last 2 years, it has been
researched to death, and more harm has been done to the fishery
than perhaps it can recover from. I realize that the creation of
the fishery was a bonus after the building of the dam, but it is
now part of the recreation area, a very important part of the
fishing community, and should be protected, and managed as such.

I would like to see the minimum flows raised to 5,000 cfs, the -

maximum dropped to 24-26,000 cfs, and the ramping rate controlled,
so that what was once a great fishery can rebound to become a
better and safer fishery.

Overall a good experience, had a great time - the right amount of
rafts, they did not bother me except for their wakes - would ike to
see the river flow constant, or posted at Lee's Ferry - it seems
easy enough to build a sign so you coud post expected future flows,
so boaters would not be stranded! A 15.00 fee may seem too high,
but a 2.00 or 3.00 camping fee would be fine. I think there should
be a few more campsites made available. We were not hampered by
lack of sites, but on a busy weekend or holiday, I think it would
be very crowded. Thanks.

Visited Lee’'s Ferry, fished w/ waders. No fish. Usually hire a
guide w/boat. Had an enjoyable day trip.

Yeah. I think you folks are doing a pretty good job and you just
can’'t beat the scenery! Here's your pencil back.

The quality of the fish is decreasing. High water levels make it
difficult to fly fish. There appears to be a need to find
additional forage for the fish.



The serenity of the river has been downgraded by the introduction
of the rafts. Would like to see river from Lee's Ferry to dam for
angling only. Keep rafts below Lee's Ferry. Trout fishing is best
enjoyed 1in a more solitude setting as before the rafts were
introduced.

Disheartened by the dramatic reduction of moss (ie. shrimp) habitat
on the river bottom - beach erosion - camp fire pits on beaches and

the litter burjed in them, I love Glen Canyon NRA.

I want a quality trophy trout fishery here. Catch and release - no
keeping of fish. Moderate flows, less flex. Less studying, more
action.

I very much enjoy visiting there and would like to see facilities
upgraded & use restricted by requiring reservations & use fees.

1. Quality of fishing has greatly been impacted because. of the
water fluxuation (poor management). No more fireside talks, poor
sanitation of restrooms at Lee’'s Ferry campground.

Should be able to use bait so you can have more of a chance to
catch fish off shore day & night. Also should have outside
shower heads by the restrooms to cool off during the blistering
heat in the summer.

Wonderful trip - we look forward to coming back. We were on the
water at all times and did not use the "bathroom" or impact the
surface area at all.

Showers in campground. Increase limit (If sIot limit is kept).
Change slot limit: 18-24" or 18-22" *under 15 *over 22 (1 fish
trophy) .

Campground was nice, however, showers would be nice.

Beautiful area - fishing is average to poor, probably due to
extreme water fluctuations. What could be done to enhance natural
spawning and survival of hatch? Also - barbless hooks should be
mandatory.

1. Keep public areas as open to the general public as possible.

2. Enhance access to river for non-boaters - add trails , not
limits.

3. Do not make this an exclusive club location for "trophy"
anglers.

4. Maintain prudent wildlife management. Don’'t go overboard!

5. Add trash recepticles and/or toilets to help reduce amount of
litter/waste in area.

6. It’'’s a big river, find ways to use it all.

7. Stock with other fish than trout for variety.
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Extreme water fluctuations for extended periods is poor management
(even for studys). The campground should be closer to the boat
ramp & not on the windy ridge.

I am really disappointed that the large trophy fish that used to be
there are gone. Also many of the fish we catch appear unhealthy
and skinny. What is going on to destroy what was once such a
beautiful fishing area?

We had a great guide.

Would like to see some restriction on number of downriver raft
trips. Gives indication that the more §$, the more rafts and
people. Crowded condition around boat landing, is it possible to
start rafts from below cable?

This is one of my favorite places. It is so beautiful.

The gulde we had on our first trip to Glen Canyon was excellent.
However, we were very disappointed with the size and quality of the
fish. We released all of the fish we caught, everyone should catch
and release! From everything we heard the size & no's are going
downhill. A priority has to be habitat for the trout and a catch
and release rule for the public.



RAFTER COMMENTS

Q 26: Is there anything else that you would like to tell us about
your visit to Glen Canyon NRA?

Low W t

The Colorado River should be allowed to run in its natural red form
- the river should be seen in the form in which it actually carved
the canyon. The Colorado running cold and green changes the entire
ecosystem of the canyon. Also the pollution from the Navaho Power
Plant must be controlled.

We had an excellent guide named Darby. We had a wonderful time.

Stupendous! I spent 5 days on Lake Powell (Wahweap to Bullfrog) &
was thoroughly dazzled & 1mpressed by God’'s natural show. I was
less impressed with the "loud" music & noise from houseboats & loud
zooming from jet skis (Also wondered about the safety issue on jet
skis). Also do people "know" how to drive motorboats when they
rent them? What about having notices posted in French, German, and
Japanese for our visitors?? Is it necessary for one concessionaire
(ARA) to have all monetary rights to Glen Canyon & environs?
Prices were high; service provided on the whole were OK to very
good. e
I truly enjoyed our day trip. The guide was knowledgeable,
friendly, and fun. He answered questions completely and encouraged
more. Next time I'm gonna FIS¥!!

Had a great time.
Outstanding fun.
Survey is too long.

I really enjoyed it and would like to return to see Lake Powell &
do a 3 day rafting trip into the Grand Canyon.

My wife and I enjoyed the entire Tauck Tour, since we have never
vacationed this part of the country of USA and were overwhelmed at
the sites we encountered.

Enjoyed it very much.

Although comparable to other touristic events we found the price
somewhat hlgh in relation to the activities offered. For Europeans
the dollar is still twice as much as the Dutch guilder? but spent
in the same way.

Should continue to allow these areas open to public under your
normal present restrictions. We enjoyed our visit immensely.



I am from the east coast. I enjoyed my visit to the area. I don't
know how valid are my opinions since I doubt if I will be back in
the area within the next few years.

Visit to Glen Canyon was an experience of a lifetime! Keep up the
rafting tour. For those who don't or can't afford a boat, and for

all visitors from around the globe. Because the Glen Canyon

experience will leave a lifelong impression, which I hope many of
my generations will be able to experience. Thank you.

It was a very pleasant, educational, & wonderful experience.

It is most important that people are using Glen Canyon on its terms
not the opposite.

No, but I think questions # Q-23 & Q-25 are irrelevant to survey.

It was beautiful and clean and uncluttered. Keep it that way. Was .

very refreshing not to see litter everywhere. Makes a much more
pleasant holiday.

Thank you!

I think a more balanced view should be given re: the status of the
region to visitors. Specifically, the adverse effects of tourism
& dams on the Colorado River. Eco-tourism should be the theme of
the region and the visitor’'s role and responsibility in thig. The
average visitor to the Glen Canyon NRA does not know that the
Colorado River is disappearing and that the dams themselves
contribute to this problem (as much good as they do)... this

balance perspective should be given. --It-will -create-a -greater- -

responsibility in the visitor to protect the environment.

It was very nice. I am from the Atlanta area and we always see more
people every time we raft or canoe down river. This trip seemed
very private and secluded compared to home. ’

Would like to see real toilets.

We all loved it. People were delightfully helpful. The area is
truly beautiful. We rented a boat - more helpful in instruction on
what to see on our own would have been appreciated.

We loved it!

Very enjoyable.

It was a wonderful trip. We enjoyed every minute of it. I would
recommend it to everyone. The guide explained all the things to
all and answered any questions we had. We had a safe and good
time.

Great!



Great job.

"My husband & I thoroughly enjoyed the Park and raft trip.

I had a great day.

Atmosphere was very hot the day we went, but it was expected.

- We thoroughly enjoy the trip - and our guide Joni was a delight.

Also, bus driver Tom.

Roads are too narrow!!! 4 lane roads are needed- enforce nmin.
speed limit!!!

My husband and I were pleased to see the dam from below as we began
the float. We did not realize that was where the tour began. Also
we found the tunnel and learning how and why it was made very
interesting, an extra bonus to what was a very inspiring and
beautiful tour.

The raft operators should be knowledgeable about history and
geology of the area. They know quite little. You should have more
education & less bull. Also an adult only program would be nice.

The screaming children are a bit much all day. Trip is much too

slow and not varied. Lunch is awful. No one in their right mind
would do it twice. Our equipment & the rafts leaving on the same
trip broke down 3 times! We were 1 1/2 hours late as a result.
The ads lead one to believe it is closer or -in the Grand Canyon.
Quite a disappointment to learn where it is located.

Make sure river pilots are well-versed on canyon.
We enjoyed ourselves very much.

More roads to access Lake Powell ... less dependence on gas at
marinas.

A beautiful experience - Hopefully, the Canyon and its environs
remain pristine and practical.

Great!

Beautiful. Seems well maintained.

The only thing I found annoying was the gnats.

What a great area. We visit each year for 3 to 4 weeks.

The guides on rafts could be better trained in correct English
grammatical expressions - but they are young and summer employees.
However, they said they were college students. Their English

expressions needed improvement. Very beautiful trips - enjoyed it
very much.



Excellent in every parameter.

It was a memorable experience, however, I would be saddened to see
an overexposure of this beautiful canyon.

It was a great trip down the river. The area seems well taken care
of and not crowded. I (we) would recommend it to anyone. Also,
the guide was very professional and knowledgeable.

It was one of the highlights of our vacation - just needed better
bathroom facilities at lunch site.

Had diarrhea & vomiting for 2 days after raft trip lunch...? Ate
ham, rye bread, mayonnaise, cheese, mustard, and chips & dip..?

We were disappointed about the lack of information provided during
the raft tour.

Our visit was part of a tour, it was handled very well, but I wouia
have enjoyed seeing the lake recreational are also.

It was an extremely pleasurable experience.
It was a lot of fun. |

NPS has adopted a too visible law enforcement - restriction -
control - prohibition attitude in»Glen Canyon - more analysis of
passive measures needed - they need to remember this is a
recreation area - not a national park. Litter control and Lake
cleanup needs to be addressed.

e e e e e o

Thumbs up.

It is a very nice place to visit.

The lunch was great, howéver, not enough séating. There were many
older people in our group who had trouble balancing food on lap
while sitting on log or climbing back in raft. Maybe chairs or
some seating could be provided & maybe the young host/hostesses
could cserve the lemonade rather than have each person doing a
balancing act to get lunch. Great spot. Had a wonderful time.
It was a wonderful vacation experience.

Matt was a great guide, cared a lot and was funny.

Provide more knowledgeable guides.

A nice area to visit.

It was marvelous. The raft trip was the highlight of our vacation.

Please let me know where I can purchase a T-shirt saying "I rafted
the Colorado". Thank you.



Very good guide. Was interesting.
What a beautiful place.

The commentary by our guide during the raft trip was often too
"cutesy" and almost condescending.

Enjoyable day. Thank you.
We saw 2 cows grazing!!

I am on a Tauck Tour - a senior citizen & therefore cons1der thls
to be a one-time visit - I enjoyed it very much.

Limit auto access, provide busses to shuttle people in & out to cut
down on burgeoning pollution problems.

The raft trip was very enjoyable, but I think Lake Powell and the
dam are interfering with the natural changes of the canyons of the
Colorado River. Lake Powell 1is ugly compared to natural
surroundings. A different energy source should be cultivated for
the area; then allow safe and restricted use of the river and its
bounds. )

It was great.

First time in this area of the country. Day trips out of Grand ..

Canyon. Overall experience was great, would come again.
.... 6 week tour of S.W. America..(foreigner)
It was a wonderful experience. Thank you.

I had intended to return this survey as soon as we returned home,
but had misplaced it. Thank you for sending another. Since
arriving home, we have read about the flow. of water hav1ng a
negative affect on the Grand Canyon (erosion etc.). We support any
measures which lessen manmade environmental changes. However, we
do have to expect natural forces to constantly change our land.
Without these natural forces we would have no Glen Canyon or Grand
Canyon to enjoy today.

Very enjoyable.
Enjoyed.

It was a memorable experience (smooth-water raft trip). We were
amazed at the clarity of the water and all the rainbow trout we
could see! And what a way to see the canyon! We thought the
rafting crew did a good job except for beaching the rafts and then
muddying up the bottom to unbeach them. Only objectionable part of
the trip was the condition of the porta-johns at the rest areas.

Beautiful area.



The raft trip was managed very well by the tour people. The water
was low but it did not take away from the beauty. We had a
wonderful, fun-filled day. We would do it again.

We are at a time in our life when we feel that the stupidity of
mankind is certainly taking a toll on nature. Your facility and
many others are doing there best at making recreational sites
available to the public, but the public is oblivious to the part it
must play. We try & have our children pick up after themselves,
which is not always easy. I can well imagine the immensity of that
task, in regards to the public, for you. Your people were very
courteous, helpful, & patient. If only all people would realize
that it takes all of us working together to achieve even small
goals. Our family would like to thank you for the opportunities
you have provided.

a. A nice trip.
b. The bus trip back very boring. .
c. Price + 20% is too high.

Medium Flow Rafters

Thoroughly enjoyable - great pilot - young man helpful, personable,
very informative about the area.

I would recemmend it to our family and friends.

Our son, who is a law student majoring in Environmental Law,
answered this questionnaire. He is a whitewater river raft guide
& has spent 21 days on the Colorado River from Lee’s Ferry to Lake
Mead. We are retired Forest Service. If possible, I'd like an
area for sailing & canoes - away from speed boats & speed skis.

I would support any sensible measures used toward preserving this
environment. The use of fuel-driven vehicles to any great degree
should be limited to what the environment can absorb safely - some
places should be closed to fuel use. It was a marvelous experience
and I encountered nothing but courtesy from all the staff.

We’'ll be back in a few years with our future children.

Nice experience, both spouse and I.

Too much time used for lunch and restroom stops.

Toured with organized tour group (Tauck).

Brilliant - don’'t mess with the environment.

Enjoyed the wonderful engineering of the tunnel.



Oour trip was very enjoyable. We hope that the Glen Canyon will not
become a huge recreational area. We had to see the beauty spoiled
by tourism and human ignorance. Our trip consisted of two rafts
and two rafts that were empty passed us. The were several
fisherman but I didn't feel it was a lot, but I would hate to see
anymore. I also hate to see some of the graffiti some ignorant

‘tourist left.

It is most important to keep areas like Glen Canyon for future
generations. The graffiti on the petroglyph panels was a travesty.
If you must put these off-limits, or limit the amount of visitors,
or have full-time "guards" then that should be done. Maybe then we
will all take a more active role in protecting our environment and
national treasures. We did not encounter crowds - we left before
weekend.

In relation with the negative answers given on pages 4 & 5 I would
like to state the following; - neither the Tauck tour guide nor the
raft guide did advise the participants of the danger they were
running by sitting on the external float of the raft. They even
encouraged them to do so. My wife did so. The waves created by a
too near passing high speed motorboat provoked her fall into the
water. A good thing she's young and a good swimmer. I prefer not
to think at what would have happened if some elderly non-swimming
person would have been ejected. The material consequences of the

"event", not to mention the great fright and the inconveniences

caused by the fact that you are hurled into ice,cold water, are the

following:

- the loss of a Dunhill? lady’'s watch damaged beyond repair

- the loss of a sweater, hung out to dry on the raft and blown away
by the wind.

I do regret I did not lodge a complaint.

As our party was about to board the raft rain commence. The guide
on the raft made no effort to pull the cover on the raft thus we
sat on rain soaked seats. The guide was not too well oriented on
group dynamics and thus gave little explanation of the trip.

I have pleasure in returning herewith your questionnaire relating
to the 1991 Rafter Study. I had no particular difficulty in
completing the return but I think one or two additional comments
might be useful. I have travelled fairly extensively in Europe but
I have never been so impressed by the works of nature as during my
recent visit to the Canyonlands area of Arizona and Utah. Clearly
this is an area which must be preserved for the benefit of future
generations and the NPS is to be congratulated on its continuing
efforts to balance the conflicting needs of the ecology and of
Tourism.

I had the privilege of visiting Glen Canyon in May when the
number of visitors was quite small and my answers are, i suspect,
influenced by this fact. My answers to questions 8, 10, 12, and 13
would almost certainly have been different had my visit been in
August. For instance, I saw only the 3 rafts of our party, only 3
or 4 boats and only about 5 anglers. I have indicated in each case

—




|

.that these numbers are acceptable although I appreciate that they

are impossibly low for the high summer months and that some
increase in river usage has to be accepted before the restrictions
indicated in question 18 are implemented.

This raises the question as to the point at which increased
use becomes a problem and as to who makes the subjective decision
that a problem has arisen, Personally, I would not like to have
the company of a motor boat throughout my raft trip but anglers
might well object to a proliferation of rafts and so on!

Question 17 gave me a problem. As a foreigner it is unlikely
that I shall make many visits to Glen Canyon and so it is perhaps
reasonable that I should not want to buy an annual pass. However,
I could equally well have circled point 4 because I firmly believe,
and I have argued this way in England, that one should not be
expected to pay to enter a public place. To charge a fee could be
to deny entry to those who genuinely cannot afford to pay and this
cannot be right. I wonder whether discrete voluntary contribution
boxes might be a partial solution?

My visit to Canyon lands and to Glen Canyon in particular was
a memorable experience which I hope to repeat (thus adding to the
overcrowding?). During the rest stop I walked as far away from the
rafts as I could and for a brief moment enjoyed the silence and
sense of awe that must have been experienced by the early explorers
of 200 years ago. How to give everyone that experience?: the NPS
has a very difficult balancing act to perform.

This was truly a unique experience. I would like to return several
years from now to enjoy again and see what may have changed.

The young girl that operated our raft was not sufficiently trained
in motor/raft hardling. She did not accept the fact that she would
have to raise her voice for all to hear (In this case all the
passengers were senior citizens and most probably had hearing
capability).

I felt the experience of a day raft trip for someone from back east
was an educational and awesome experience. My experience was a
peaceful magnificent work of nature.

Interesting - really shows the depth & size of the canyon.

Would like more information available on fishing. Would like a
little whitewater experience, not into the really rough stuff, but
maybe another mile or two past Lee’'s Ferry.

I enjoyed it immensely. We were very fortunate in that we visited
on a weekday and there was very little activity on the water. This
is the way I believe it should be maintained if it means limiting
its use. The only problem I encountered with the float was the
smell of gasoline from the motors which I know is difficult to
eliminate. I was on a Tauck Tour. Everything was handled well, on
the part of our tour guide as well as your staff. The young man
who escorted us on the float, his name was Hans, was delightful.



This trip was before main tourist season so opinion might be
different if conditions more crowded. This is probably one time
visit from 2 thousand miles away so I was reluctant to express
opinion (or had none) about many questions.

Loved it.

My wife and I were very impressed by the scenery & river the
different colorations the panoramic feeling of rafting & seeing all
the forms of the rock formations. It was all a total heart warming
experience & we thank you.

As visitors to the U.S. from England, we were very impressed with
our raft trip down the river and found it most enjoyable.

We all had a very nice time. This was my first time, but our honor
roll kids have gone the last two years. The fee goes up and the
trip goes shorter was about our only dislike. Our guide was Russ
was very nice, considerate, handled the raft very well, and most of
all very good looking. The girls and I enjoyed him. Overall we
loved it. It just wasn’'t long enough. Thank you. -
|
My son Josh - Oak Creek 8th grader - and myself were on the "Honor
Trip". We had a wonderful time: we had two fun, excellent guides -
they always talked about the canyon - stopped at things to see -
gave us excellent trip wit lots of fun. Thanks.
- I

We were appalled to see vandalized petroglyphs on the river. These
areas should be closed to the general public unless a park service
guide accompanies. Houseboats, etc. shouldn’'t be allowed to dump

waste in the water. WE live near a lake in the-Southeast that has -

coliform bacteria counts because they allow it. Please stop this
problem before it gets bad. We loved the Glen Canyon NRA & hope to
return. We will give our friends rave reviews.

It wa beautiful - we enjoyed it thoroughly. The only two problems
I noticed was the human waste & a need to protect the petroglyphs.

It’'s awesone!

I enjoyed the raft trip. There wasn’'t any crowding on the river the
day I was there. I enjoyed being able to see the petroglyphs up
close. I believe they should be protected by a fence to preserve
them for future generations.

It was beautiful and we all had a lasting and memorable experience.
Thank you.

1. Increase non-motorized raft trips. We thought we were going to
float down.

2. A training program for float pilots for natural history &
geology of area.
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I enjoyed it tremendously & felt everything was handled in an
environmentally responsible manner.

We don’'t need more rules and regs. Perhaps a greater awareness for
the environment.

I am an English visitor & unable to equate my situation in Q’'s 21
& 25. My wife and I thoroughly enjoyed our raft trip which was
very well organized & a great experience.

Pleasant. Part of our visit to the Grand Canyon. Would not have
(Probably) visited if it was not encouraged by people at Grand
Canyon.

Really enjoyed the stark beauty of the area. Would like to come
back again someday to see more of the area & when we were there the
climate was much more pleasant than i had expected.

Great experience.

Thoroughlywenjoyable and controlled by tauck tour guide.

I wish that more people would really realize how low the water
supply is in western regions and quit the excessive building, etc.

Would have enjoyed raft ride better if there had been a back on the

seat. -

Clean up the porta-pots. They smell awful & this is as you know
unnecessary. NO toilet paper. )
It was a lovely trip and our guide, Michelle, was knowledgeable and
very nice. I would have loved a few mild rapids (perhaps a 2) but
realize that the others on the tour may not have appreciated that!

The raft trip is too slow and could have been done in less time.
Think 1 day raft trip provided by Grand Canyon is well handled.

- My boatsman, Bart, did a great job.

- Wish there was a one-day whitewater rafting trip available.

- Felt that the storage of gasoline on top of raft was smelly and
dangerous. It should not be left in the hot sun.

Seemed very pristine and clean. Not crowded. Enjoyed the dam tour
very much- excellent presentation.

It was a wonderful experience. The trip was very well run!
Suggest you limit 10 ople to raft.

Our group really enjoyed the trip! Loved it. Do think that more
info by the guide would be helpful. Maybe a speaker system so he
could talk & be heard, over the motor (We were on such in Moab on
the Colorado River). Some of our group even liked it better than



the trip to Rainbow Bridge! Would have appreciated a way to be
somewhat out of the sun, but I have a sun allergy- so I'm sure all
others loved it.

It is obvious the dam is having an affect on downstream habitat.
Certainly the lake is an amenity worth keeping - it should be made
available to campers, swimmers, non-boaters.

NPS restrooms not maintained very well.
Very enjoyable.

So beautiful. I told all my friends and relatives & we all plan to
come again.

The guide could have been more informative & act more likeé a park
ranger as opposed to just a raft driver. The place is beautiful,
sell it!! .

All I can say is everything was organized and comfortable. I can't
think of one thing to say that would be negative. The boat driver
was a doll. | Thank you very much for a great raft ride.

our guide was pleasant, but "bubbleheaded". Pristine beauty needs
to be preserved!

I thought the personnel on our raft trip were all very congenital.
I felt that the speed of the small boats was excessive and noisy.
On our raft the motor didn’'t seem noisy, maybe because you didn’t
power it up as much. Anglers are fine and kind of fun to see, but
they could slow down on their boats a little, I feel.

I really enjoyed the trip & felt our guide, Tammy, did a terrific
job - very knowledgeable, etc..

GREAT!!

Pretty ride.

This was 2nd visit in 3 years and will probably visit again in the
future. We are satisfied w/the sites, cleanliness, and beauty of
this area. The raft operators are professional and friendly.
Sorry for this mess, we are driving on 1I-40 heading for
Albuquerque.

We had a wonderful time. Our guide Hans was delightful. A lovely
area, keep up the good work.

We enjoyed the trip very much.

Very enjoyable. Petroglyphs must be protected. Would like to see
archeological hike following petroglyph signs.



I do not know how the raft companies bid for or are assigned
concessions, but I would like to see a reduced rate for students
Using the raft trip for educational purposes.

We were told we wouldn't get wet. We brought a video camera and a
camera on the raft. I didn’'t mind gettin wet - but if we were told

ahead we could have brought something along to protect our

equipment.

Trip was well planned & well run. Our guide, Dave, was friendly,
informative, & helped make our trip more enjoyable. Keep up the
good work. Thanks for a great day.

Our bus driver down to the rafts and back from Lee’'s Ferry is a
GEM! He told so many interesting things and was so friendly. I
felt as though I learned a lot about indians and the reservation,
the canyon, etc. Also, our raft driver was excellent in her
rafting skills and information. It was an experience i’'ll never
forget and a highlight of our visit here! Your park service does
an excellent job in all ways!!

Nature's gift to us - Don’'t hesitate to protect it from US!

My husband and I enjoyed our time here. We only wish we had more
time! '

It's always wonderful here. I hope it is presetrved. It seems to
be handling the brunt of people ok to this point, but I worry about
it. Biggest problem is overcrowding & private boats. A motor size

limit must be placed as well as limiting numbers. Grand Canyon

requires backcountry permits - this should be no different.

We truly enjoyed our visit, including the raft trip on the river &
boat ride to Rainbow Bridge, the visitor center at the dam, and the
John Wesley Powell Museum in Page. We- arrived in Page on 5-25-91
& left Wahweap on 5-28-91. It is a lovely and different area to
visit, but we would not want to live here! Darby our raft pilot
was super. Our bus driver, Tom, was great too. He told us a lot
about the Navajo way of life on the reservation, and made our trip
most interesting. Our young lady pilot on the Rainbow trip was
excellent also.

I believe the dam is doing a good job as provided by current

federal law. People should provide the true facts. In fact I plan
on writing my Congressman in support of the current management.

High Fluctuating Flow Rafters

Brad was great.

We enjoyed the area but are concerned about environmental impact of
the dam on Grand Canyon Nat’'l. Park and the surrounding environs.



.The packaging of this survey was excessjve - no plastic bag or
pencil was needed.

Management and workers attitudes very poor, not helpful. Very
expensive to visit, costs unreasonable.

We're sitting next to the raft driver and he was constantly
smoking. Also, 1like to see the tour conductor someone
knowledgeable (preferably local people). Our driver was very young
didn’'t know much about the canyon. He was out of state and only
about less than a month on the job. Thanks.

I was shocked at how low the water was! I think it would be
wonderful if more education about the area could have been provided
during the trip. The guides were very nice but not informed enough
about the area. Every one of us expressed a major concern over how
low the water is.

It was just a pleasure to be able to take a "breath of fresh air"
and open my eyes to the beauty of Glen Canyon and surrounding area
of Lake Powell. I never could have imagined that such formations
existed. Our guides were very informative and knowledgeable - thus
lending to an exciting trip. Glad that some people truly care
about the environment and the preservation of wildlife, truly
inspirational!!! I hope to come back for another visit and maybe
really "raft" the Colorado! v

Very pretty, very relaxing, pleasant place.

A spectacular day.

R

The bus ride to and from there from Grand Caﬁ;;hrwas too long.
Prices in the shop were too high.

Sorry you had to follow up with additional mailings; we (my 3 sons

and I) completed the original questionnaire on the bus trip back to

Grand Canyon and mailed at Maswick Lodge same day... don’'t know
what happened! We enjoyed the trip thoroughly. Brad is an
exceptional guide! Selfishly, I would have loved to have about
half as many people on the raft and more lazy time to lay back,
drift, and enjoy what I was seeing and what I was not hearing.
Just peaceful, quiet, and beautiful. Thank you.

Loved it!
" Had a wonderful time!!

It was beautiful, awesome, and even serene. All three - what more
could one ask?

Our guide K.C. was wonderful and did well even though his motor was
not reacting well and the other raft guide was rather rude about
passing our raft too quick and too close.



It was a beautiful site.
Beautiful!

Very nice visit, not to be missed by every U.S. citizen at some

point in life.

Impressions: 1. Natural beauty, 2. Very clean, 3. Quiet.
Suggestion: Restrict noise level on motors (well muffled or
electric).

Need more signs, ie: site descriptions, mile markers on river,
etc..

I enjoyed it and will suggest it to others.

I have floated the Salmon & Snake rivers, I have tried "whitewater"
at several others. This raft trip was everything one could wish
for. Not crowded; other users were well mannered; spectacular
vistas; amazing kaliedescope of colors and unique formations; heavy
emphasis on maintaining the ecology through clean, non-littering
environment. River seems to be well managed at present. Heavy
usage would call for certain restrictions. Although this is public

land, its usage is a privilege and not a right!

It was great.
¥y

Raft guide was nice and very knowledgeable but endangered rafters
by g;iﬁ;;gg“gggg;_;ng_px;ggg while talking during the first few
minutes of trip (No one in raft had hard hats). All guides should
be cautioned against doing this. Also, this Juestionnaire is very
confusing. Hotel Wahweap - bread served at dinner (July 24) was
moldy - when told, no one seemed to care.

I already have - I loved it - hope everybody has such a positive
experience.

The tunnel to the dam was neat - we enjoyed it a lot! Lunch was

real good. The price was OK; please don't raise it (till the
economy improves a whole lot more!) Thanks.

The area was spectacular.
Wonderful experience, good guide.

My wife and I visited your canyon as part of our Tauck Tour of
canyons - Grand, Bryce, etc.. We had stayed at Wahwee Lodge the
night before. We encountered no problems and thoroughly enjoyed
our tour.

The bus from Grand Canyon by Paul Harveys Tours did not have a
working air conditioner and it was almost unbearable. Of course
we're talking about 2 hours to and from Glen Canyon.




My guide, Vonnie Nations, was superb in identifying points of

interest throughout the canyon.

It was an outstanding experience for me, and I never could have
imagined the beauty of the canyons and the river if I hadn’'t seen
it for myself.

Whatever means needed to establish a harmonious balance between
accessibility and preservation of this truly wonderful area. Man
can live hand in hand with nature, but of course, this does mean
some sacrifices/inconveniences. But these sacrifices should be a
small price for the education and en]oyment of future generatlons
ventures into Glen Canyon. Give Brad a raise.

Larger print on survey.

Fantastic, educational experience with vital historical value in
absolute need of preserving, maintaining & requlating.

Beautiful area.

The guide on our raft, a student, was extremely good & en]oyed his
holiday job.

Would like to see better publicity and . 1nformat10n & access to
purchase of river trip @ Wahweap Lodge.

xx
Our pilot was very knowledgeable about the area. He was personable
& looked out for our safety The canyon was beautiful to see (in
the clear, sunny sky & in the cloudy rain).

It was great!

Keep it as beautiful as it is, but allow people to learn and enjoy
it.

Need better toilet facilities.

This is a beautiful area, and my family and I enjoyed are half-day
trip tremendously. We traveled from Williams - which is quite a
distance - simply to see this area. We were very impressed with
the area’s beauty. However, the poverty of the Navajo Indians was
heartbreaking. What about them? Who helps them break their cycle
of poverty?

It was very enjoyable.

We have certainly enjoyed our visit here. Expected to stay one
night and have stayed 3. Would like to say we expect to return
soon, but we live just too many miles away, in Ontario (Canada).
P.S. I suggest you have an envelope better suited size-wise to your
questionnaire.
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We went smooth water rafting for 4 hrs and thought it was
fabulous!! We encountered no problems at all! We were very
impressed! ‘

It was a wonderful experience for my husband and myself.
Guide needs- to be more knowledgeable.

I thought the raft trip was excellent and handled very well. I
would not increase the number of boats, rafts, fishermen, or
anything else that would impair the hearty of Glen Canyon.

Inspirational experience.

Very impressed by the courtesy, humor, and helpfulness of guides.
The area appeared not to be over used and although the dam has
obviously altered the fauna and flora - if fish not stocked but
allowed to breed and population monitored - a balanced ecosystem
should be established.

Do all to preserve what you have & continue to allow access (and
not restrict access to Park Rangers and dignitaries).

Wonderful - a link to our past - can envision the native Americans
and later settlers as they struggled with the elements. If they
could see us now!!! -
-

Most of the people on the trip commented on the overpowering smell
of gasoline on the raft trlp Some complained of headaches as a
result. I would hope there is some way you could pass regulations
requiring the motors o have better emission control devices.
Stored too much gasoline on the boat during the trip, but it was
when the motor was running that the smell was so strong.

It was a wonderful informative trip. The canyon is well taken care
of and clean and beautiful!!

The motor on our raft went bad. Our guide reported it twice and
was told help was on the way. After an hour of drifting (not
unpleasant, but might have been) another guide in our party found
us and towed us to the lunch site. More honest communication
please.

We really enjoyed it! It wasn't too crowded but if it had been I
would say that our enjoyment of the trip would have been much less.
The river should be shared by anglers and rafters equally. If the
area becomes too over used then both groups should be restricted so
that the ones that do use the river can best appreciate it.

Enjbyed our raft trip. Douglas was a considerate and informative
guide. Would like to come back and go on a longer whitewater raft
trip in the future.
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It was great. Wish I could have stayed longer to boat and fish,
etc..

We enjoyed it thoroughly. It would have been fun to add the first
encounter of #1 rapids to the trip to add a bit of adventure!

My wife & I were 1mpressed by how clean everything is - we hope it
stays this way.

The beauty was absolutely breathtaking. After having visited the
canyon and going on the rafting trip we became aware of Lake Powell
and modified our travel plans to incorporate 3 full days there.
The Lake was the absolute highlight of our trip - better even than
the Grand Canyon itself. We're definitely coming back when we have
children, if not before!!

It was even more enjoyable than we anticipated. We were treated

well and fed better than we expected. It was well worth the money.

we paid. It is an experience we will recommend to anyone visiting
the area. It was one of the highlights of our trip to the Grand
Canyon. But even though we would like to see others enjoy such an
adventure, "WE" would support all efforts to maintain & preserve
the wonderful natural beauty of this area.

Enjoyed it immensely.
Good trip - wish I could have stayed-longer.

All the power river rafts run 2 stroke outboards. They burn a lot
of fuel and dump 2 stroke oil/fuel mix in the water. They smoke
and pollute the air. They are very noisy. The Honda "4 stroke
outboard burns 50% 1less fuel, creates 94% less hydrocarbon
emissions; doesn’'t burn oil; doesn’'t smoke; doesn't pollute the
water like a 2 stroke and is extremely quiet. They ought to be
mandatory. —

We loved it! Keep it clean and pure so it can be used forever.

I think the scenery is beautiful. I think the overall maintenance
is good. I enjoyed the visit.

Had a very enjoyable tine.

Since I was only on a float trip, I was not aware of beaches or
campsites. More floating and not so much use of motor on raft
would have been more enjoyable, especially where river moves
faster. Perhaps on hot or rainy days fast trips would be ok, but
not on nice days. The trip, although too short, was great,
relaxing and beautiful. .

Yes - and I thank you for the opportunity to express our concerns.
Fred Harvey advertises the 4 hr. raft trip as one which is
conducted at the Grand Canyon on the Colorado. We had no idea that
we would be traveling to Lake Powell to begin this trip. Lake
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‘Powell was scheduled by AAA to be our next days stopover. Had we

known we would have spent the day at the Grand Canyon then taken
the raft trip the next day from Lake Powell.

Our guide Vonnie was very nice and courteous. We would recommend
other people to do the one day raft trip.

My family and I enjoyed the raft trip enormously. We were very
impressed with the beauty we saw. Our raft guide Joni was
exceptional.

It was a very nice experience and I hope that with a good
management many people will enjoy it without destroying it.

One of the only problems we encountered were cigarette butts! We
found no other trash.

This was our first visit and would love to come back. We would
like to see Lake Powell. I would like to have had access to
information about fishing in GCNRA and guides. I did not see any
at the sites or at the Grand Canyon. Thank you very much for a
great time.

Very enjoyable.

Would like to have less raft stopping on river and longer run at
river current speeds w/talking and descriptions as we go.

Of all the recreational waterways that I have visited, this was the
cleanest, least populated, and most efficiently monitored for the

"énjoyment of those visiting the area.

It would be better if smooth water rafts used quieter motors.
Also, each raft should include a dry chemical fire extinguisher.

The motors on the rafts seem to be emitting a lot of smoke & oil.
Perhaps maintenance on them could be improved so as to reduce their
noise and pollution problems.

Enjoyed the trip very much, keep the recreational area the same way
it was the day we visited it. Also keep this area open to the
public with the least restrictions possible to anglers, visitors,
and all others.

Wahweap was efficiently run, but certainly not as rustic as I
imagined - not at all the interesting experience I had hoped for -
more like the Hilton with bathing suits. Overcrowded - suggest
smaller resorts in NRA's, people can go to Disneyland too! The
river trip was great but young children must be monitored more
closely by guides & parents or not permitted.

Toco short.




-l HER TN TN I TN BN I BN B AR B T B B O EE B o e

We enjoyed it - but do wish there was mild whitewater & not
necessary to hike out of Canyon but we realize this is apparently
not possible.

Tour: Also told stopped at East Rim Grand Canyon - not so. Tour
guide on boat ; Brad was fantastic.

Our guide Andy was terrific.

The trip on the river was very enjoyable. It was refreshing to see
so much unspoiled natural beauty.

Dear Superintendents, I think the raft trip was great. Maybe you
could think about making each bus go with a raft and a time
schedule so not so many people together at a time ( On a raft trip
,trading post, etc.) Too hot to have 120 people together. If you
put 1 bus with 2 rafts and go and cut the trip down a little in
time (to hot) would be good. My idea - good trip. Beautiful.

The natural beauty and history of the Canyon are its great assets.

Human waste is a large problem with all the rafters on the trip.
Staff should monitor children to ensure they do not trod on
vegetation ( or ask parents to). Archeology sites should be
monitored by park staff.

It is a beautiful area & I hope to be able to afford to come back
some time & spend a week or so.

Andy, our guide/raftman was superb. His ability to interact with
a diverse group was good. e

We enjoyed the opportunity to be on the Colorado River in a smooth
place. We would appreciate seeing more petroglyphs, perhaps more
could be uncovered if sand were excavated.

Great experience.

Should be a weather shelter at Lee’'s Ferry. Our coach was late and
it would have been nice to be in shade - elderly people on trip
suffered. The rock archeology sites should be better protected
from vandals, eg. cage or glaze with protective glass or
polycarbonate as used in telephone kiosks.

Would prefer that all motorized boats kept out of Glen Canyon, as
in Snake River - Grand Teton NP. and rafts oared down if possible.
No need for high speed boats to use the canyon.

I think the raft trip we were taken on through a tour group could
be shortened. it was extremely hot sitting in the boat and not
moving. Information given was good & when we were moving, it was
pleasant. It doesn’'t have to take 4 hours to do that trip.
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A general understanding from start of planning to construction
simply mindboggling. Geological changes are astounding. Provide
exciting stimulus to learn more about vegetation along banks of the
canyon, geology in general, as well as to acknowledge our own
responsibility to future generations.

The guides are gorgeous. Especially Russ. And this place .-is
beautiful!






