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Executive Summary

Introduction.  The Gulkana River is the largest clearwater river in the Copper River basin and features high quality fishing, camping, whitewater boating, and other river-related recreation opportunities.  Congress recognized these and similar values in 1980 as part of ANILCA, designating 181 miles of the three forks as a National Wild River to be managed by the Bureau of Land Management (BLM).  A management plan was adopted in 1983 and included some attention to visitor impact management or carrying capacity issues.  Recent use increases, however, has renewed interest in these visitor management issues.  In response, BLM has initiated a planning and research effort in cooperation with the State of Alaska and Ahtna (a Native corporation), organizations with additional management interests, particularly on the undesignated Lower River.  This report is part of that effort.  [Pages 1-2]. 

The study is being completed by researchers at Colorado State University and Doug Whittaker (a research consultant with previous study experience on the Gulkana and other Alaskan rivers).  Study objectives were to describe current users, examine the impacts they experience on their trips and their tolerances for those impacts, and assess public acceptability of management actions that might be used to address impact or conflict problems.  [Page 2].

The report provides a brief description of the river, including delineation of six major segments distinguished by geography and use patterns.  The study area includes 1) the Middle Fork, 2) the West Fork (including both North and South Branches), 3) the Upper River (Paxson to the State bait sign), 4) the “Upstream Confluence” segment from the State bait sign to the West Fork confluence, 5) the “Sourdough” segment (from the West Fork to about a half mile downstream of Sourdough), and 6) the Lower River (from a half mile below Sourdough to the Copper River confluence).  BLM is lead managing agency on all the segments except the Lower River, where BLM, Ahtna, and the State share responsibilities.  The majority of use (and the general focus of the study) is on the higher use segments on the Main Stem.  [Pages 3-5]. 

Methods.   The study sample was provided by a research/planning contract to BLM, and was developed from on-site surveys at several locations along the river though the summer of 1999; the sample also included a census of permitted guides.  BLM administered the longer mailed survey, which was sent to over 500 on-river users and guides.  Response rates for those groups varied from 64% (both floaters and powerboaters) to 46% (bank users); the overall response rate was 58%.  The final sample included 128 floaters, 68 motorized boaters, 72 bank users, and 17 guides.  A separate parallel report gives results for 68 trail users who received a different survey.  Both survey instruments reflected “state of the art” research theory and practice and were designed to allow comparisons with other Alaska rivers.  [Pages 6-8]. 

User Characteristics.  1999 Gulkana use was mostly non-commercial (less than 15% of powerboaters and less than 6% of floaters are guided) and was characterized by small parties (median group size is 4.0 people) who spend an average of 3 to 5 days on the river per trip.  King salmon fishing was a key focus among powerboaters and Lower River floaters, while Upper River floaters were focused on fishing for other species and running whitewater.  The majority of all groups were interested in camping.  Differences between user characteristics in 1988 and 1999 were generally small, but over half of current visitors first came to the river in the early or mid-1990s, suggesting that continued recruitment may lead to increased use if veteran users also return.  The majority of Gulkana users were Alaska residents (79% of Upper River floaters and 85% of powerboaters), but about half of the bank anglers and 35% of Lower River anglers were not.  [Pages 9-13]. 

Overall Perceptions of Environmental Conditions and Trip Quality.  Gulkana on-river users generally rated environmental conditions high (averaging 7.9 on a 10 point scale with 10=excellent), suggesting that they do not perceive major ecological impact problems.  Average scores were about a point lower, however, than ratings for three rivers in Togiak National Wildlife Refuge (all of which are more remote and have lower density and development levels).  Gulkana users also rated trip experiences relatively high (7.8 on the ten point scale), but they were also lower than on the Togiak rivers.  Perceived fishing quality ratings ranged from 1.6 to 3.5 on a five point scale (with 5=excellent), depending upon the species and time of year; these ratings were also substantially lower than ratings for the Togiak rivers.  Discussion cautions against utilizing any of these broader measures for evaluating specific management needs and actions.  [Pages 14-16].

Reported and Preferred Types of Experiences.  Users and guides were given five descriptions of experiences on a continuum from “primitive” to “combat fishing” and asked to rate the types available for different segments and seasons, as well as the types they prefer at those places and times.  Users appear to recognize distinct differences between the “primitive” experiences on the forks, the “semi-primitive” experiences on the Upper River, and the “undeveloped recreation” and “social recreation” experiences on the lower reaches.  Comparisons of reported and preferred experiences suggest that a few segments and seasons are less primitive than preferred, particularly the Upstream Confluence and Sourdough segments.  [Pages 17-19].

Impacts and Crowding.  The study documented impact and tolerances for nine impacts ranging from litter and human waste to perceived crowding, river encounters, and fishing competition.  Reflecting 1999’s lower use levels, impacts were generally at or less than users’ defined tolerances.  Perceived crowding scores suggest there are a few “hot spots” (Richardson Bridge, Canyon Rapids, Sourdough launch) that researchers categorize as “over capacity,” but even higher use segments (e.g., Sourdough, Lower River, Upstream Confluence) are probably in the “high normal” category, while other segments (Upper River, Middle Fork and West Fork) are in the “low normal” or “no crowding” categories and may offer important lower density experiences.  [Pages 20-23].

A range of impact/tolerance comparisons suggest similar conclusions, showing slightly higher impact levels and tolerances for those impacts in the powerboat areas and on the Lower River.  Data also suggest that users recognize differences in impacts and tolerances during and after the king season, as well as on different segments.  [Pages 24-31].

Impact comparisons between the Gulkana and other Alaskan rivers suggest that the Gulkana has generally lower impacts than high density segments on the Deshka, Little Susitna, and Kenai (none of which are federally-designated National Wild and Scenic rivers).  Having noted this, over half of Gulkana users (52%) already modify trip plans to avoid crowding (going mid-week, using another segment, etc.) and 17% report having been displaced from crowded segments on the river.  Survey information was designed to offer one tool to help planners/stakeholders develop standards for different opportunities on the river, which may be able to prevent increasing use and impact levels from displacing more users in the future.  [Pages 32-34].

Acceptability of Management Actions.  In general, Gulkana users appear to support current management efforts but are less enthusiastic about significant new management initiatives.  There was general support for Richardson Highway Bridge facility improvements, increasing outhouses on the river, and increasing campsites on the upper river.  There was also strong support for continued minimum impact and safety information programs, with some support for increased law enforcement among some groups.  However, there was also opposition to regulations prohibiting open fires without fire pans, requiring groups to carry out their human waste, or limiting group size.  There was mixed opinion about regulations limiting occupancy at campsites, with powerboats opposed but floater groups and guides supportive.  [Pages 35-40].  

Opinion toward a range of motorized use restrictions showed classic asymmetry between motorized and non-motorized users (floaters and bank anglers support them; motorized users oppose them).  Powerboat opposition was particularly strong against restrictions on segments traditionally used by powerboats, as well toward as alternative restrictions that would zone powerboat use by time or season, or limit horsepower.  However, there was majority support among all users for banning airboats and jets skis on the river, or limiting commercial use.  Users were also generally supportive of regulations that would minimize impacts from ATV use in the river corridor.  [Pages 41-45].  

On use limit issues, Upper River floaters showed split opinion toward a permit system, (only 22% said they would definitely support limits, but 34% qualified their support until they saw how it would work and 39% were flatly opposed).  Powerboats and bank anglers were strongly opposed to permits.  [Pages 46-51].  

Users were asked about potential user fees.  Just under half of all visitors were willing to pay fees to help manage the river, with Upper River floaters (59%) more willing to pay than powerboaters (46%) or bank anglers (37%).  Discussion includes a short review of potential consequences from a dependency on user fees.  [Pages 52-53].    

A majority of Lower River users (80%) use BLM easements on that segment, while smaller percentages of users from other segments report similar use.  Among easement users, however, 92 to 96% are interested in continued BLM management.  Strong majorities of floaters and bank users (67% to 83%, depending upon the group) favor addition of the headwaters segment of the South Branch on the West Fork to the National Wild and Scenic River System.  In contrast, only about half of the powerboaters felt similarly.  [Pages 53-55].

Conclusions and recommendations.  A final section in the report integrates key findings from the survey data and makes recommendations for managers to consider in future planning.  The recommendations are based on researcher knowledge and experience; they do not necessarily represent the views of BLM, the State of Alaska, or Ahtna.  Key general recommendations focus on 1) applying a directed visitor impacts planning framework that explicitly defines the type of opportunities being managed for, articulates standards that define high quality versions of those opportunities, and links proposed management actions and the standards one is trying to maintain; 2) managing for high quality regardless of the type of opportunity (e.g. managing for a high quality “social fishing” opportunity is possible just as managing for a “primitive” opportunity is possible, although each will have a different set of indicators and standards of quality); 3) planning for a diversity of opportunities on different segments and during different seasons, and 4) monitoring impacts.  [Pages 56-57].

More specific recommendations are made for specific segments and issues (not detailed here).  This section of the report also recommends continuing monitoring and collaborative planning efforts among BLM, the State, and Ahtna (a 1985 MOU committed these agencies to such efforts).  [Pages 57-58]. 

Finally, this section cautions that 1999 data were from a relatively low use year (appendices provide further information about use in 1999 and other years) where impacts may have also been relatively lower.  Continued monitoring and collaborative planning will be required for management to respond appropriately if future use and impacts increase.  [Page 59].

Appendices.  An appendix includes overflight use data that helped establish context for the 1999 survey results, as well as a copy of the survey instrument. Overflight data suggest that 1999 use during the king salmon season was lower than historical peaks in 1997 and 1998 (probably due to several reasons, including a lower 1999 king salmon run, high water conditions, and wildfire smoke problems).  Use during the 1999 post-king salmon season, however, appears slightly higher than in previous peak years.  Data suggest that peak king season use in the late 1990s may have doubled from use in the late 1970s, but Main Stem use is still probably less than 400 people at one time (does not include campground use).  This is considerably lower than use densities on the Kenai and on some Susitna Basin rivers.  During off peak times, total river use on the river appears to rarely exceed 100 people at one time.        

A second appendix includes verbatim comments from survey respondents about management on the river.  The comments have been organized to some extent by topic area, although comments typically cover a range of issues.  Other appendices provide additional information about sample sizes and item non-response rates, as well as the survey instrument.
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I.  Introduction

The Gulkana River (including Middle Fork and West Fork) is the largest clear water river system in the Copper River Basin, and features a strong run of king (Chinook) salmon.  As one of a few road-accessible rivers in the state less than a four-hour drive from both Fairbanks and Anchorage, the Gulkana has become a popular and important recreation resource in south central Alaska.  In 1980 through the Alaska National Interest Lands Conservation Act (ANILCA), Congress recognized this importance by designating the two forks and the Main Stem as part of the National Wild and Scenic River System for its “outstandingly remarkable scenic, fish, wildlife, and recreation values.”  This designation required the Bureau of Land Management (the lead federal agency) to complete a management plan to protect the river’s values, a task completed in 1983.

The 1983 management plan addresses visitor impact issues, but indicates that future planning and research would be necessary.  Under the heading of “visitor management,” the plan states that BLM will “determine the amount and type of use that the Gulkana…can perpetually sustain without impairing the scenic and primitive character or causing unacceptable change to the experience of the user” (BLM, 1983, p. 29).  

BLM has been sensitive to “carrying capacity” or visitor impact management issues on the Gulkana since the early 1980s, initiating monitoring and other management efforts focused on visitor impact issues.  Documented increases in use and impacts through the mid-1990s led to more formal efforts to address the issues.  In cooperation with the State of Alaska (which manages the water column and river bed to ordinary high water) and Ahtna (a Native corporation that manages considerable private lands along the lower river), the BLM has initiated a series of planning and research work to address the river’s visitor impact issues.  This report is one component of that work, describing a survey of 1999 boaters and bank anglers.  A companion report describes a parallel survey of Gulkana trail users.  

Study Background

The current planning and research effort began in 1998 and focused on campsite and resource inventories, a series of public scoping meetings, and the on-site component of a user survey.  Staffing, budget, and contracting changes in 1999 shifted inventory and survey administration responsibilities to BLM, while Three Rivers Research and Colorado State University assumed remaining work on the survey.  At that time, a sample of names and addresses was available, but the survey instrument was in draft form.  The new research team revised the survey instrument, directed the mail-out effort and coding, analyzed the data, and completed this report.  BLM printed the survey, conducted the mailing effort, and coded the data.  Study methods (below) provide other details of this effort.

Study Purpose and Objectives

The purpose of this study was to describe Gulkana River users, their trips, and their opinions about the river and management options.  Specific objectives for the boater survey were to: 

· Describe boaters by river segment and type of trip;

· Assess preferred and existing types of experiences by segment and season;

· Assess impact levels and tolerances for those levels;

· Assess opinions toward various management strategies that might be used to address impacts or other problems; and

· Compare results with the previous 1989 survey or other relevant survey results from other Alaskan rivers when possible.

Report Organization

This report begins with a discussion of survey methods, and then focuses on survey findings and conclusions.  The results begin with sections on visitor characteristics, perceptions of overall resource health and experience quality, reported and preferred experiences, crowding, impacts and standards, and responses to impact problems.  These are followed by sections addressing opinions toward alternative management strategies, including development, education, regulation, use limits, and user fees.  Finally, the report provides some overall conclusions and recommendations for future planning, research, and monitoring.  Appendices to this report include an analysis of overflight use data and the survey instrument.  

Study Area

The study area for this report includes all three forks of the Gulkana (Middle Fork, both branches and the main part of the West Fork, and the Main Stem).  As shown in Map 1, the river has been divided into segments based on use patterns and recreation trip features.   The segments and key characteristics are summarized in Table 1.

The three forks of the Gulkana flow through an upland spruce-dominated forest.  Lakes are abundant in the surrounding hills. The river creates a gorge-like setting in a few parts of the river, most notably at Canyon Rapids.  Soils are poorly drained and often tussocky.  Vegetation includes spruce forests and thick willow, alder, and berry underbrush.  Vegetation usually grows along the river’s edge, although there are numerous gravel bars providing more open river vistas and the upper reaches of the Middle and West Fork have open tundra areas as well.

For most of their length, the three forks of the Gulkana are not whitewater rivers, although each has stretches that would fit that description.  Inexperienced canoeists or rafters can wrap their boats on sweepers or rocks at high flows and in the canyon at any flow.  

There are eleven species of fish in the Gulkana, four of which are prized by Alaskan anglers. King salmon run from June until August and go primarily up the Main Stem and Middle Fork.  Red salmon run throughout the king season and into late August.  Rainbow trout are abundant on the Main Stem and Middle Fork. Grayling are abundant on all three forks.

Table 1.  Gulkana River Segments.  

	Segment
	Miles
	Types/Levels of Users
	Comments

	Upper River
	29
	Considerable float use and occasional trail use.
	Includes Paxson-Middle Fork reach.

	Upstream Confluence
	8
	Considerable float and powerboat use, but less of the latter than in Sourdough segment.
	From one mile upstream of West Fork confluence to the State Bait sign.

	Sourdough
	10
	Considerable float and powerboat use; probably the most heavily used boating segment.
	Begins one mile upstream of West Fork and continues half-mile below Sourdough, traditional area for the majority of upstream powerboat use.

	Lower River
	33
	Relatively high use by floaters and powerboaters; some trail users at easements and considerable use at Bridge.
	Ahtna manages most adjacent uplands; includes 3 BLM-managed easements and public use area at Richardson Highway Bridge.

	Middle Fork
	25
	Low numbers of both floaters and trail users.  Highest trail use during hunting season.
	Float access via Dickey Lake or from Upper Tangle lakes.

	Upper West Fork
	109
	Rare use except by occasional floaters.
	Includes both North and South branches.

	Lower West Fork
	17
	Use by powerboaters (from the downstream end).  Occasional float use.
	Begins at Fish Creek


Map 1.  The Gulkana River with delineated segments for this report.  

There is an abundance of wildlife in the Gulkana area.  Hunted animals include moose, caribou, black bear and brown bear.  Trapped animals include wolves, marten, wolverines, otters, minks, foxes, lynx, and beaver.  The most commonly seen mammals are moose, bears, caribou, and beaver.  There is an equally large variety and abundance of bird life on the Gulkana.  The most prominent of these species is the bald eagle; boaters may see in excess of 50 eagles in the reach between Canyon Rapids and Sourdough.  Other birds include swans, ducks, geese, terns, gulls, and a variety of songbirds.  In all, over 59 species have been sighted. 

The Gulkana is a largely wilderness river with few developments.  Aside from the launch areas and attached campgrounds at Tangle Lakes, Paxson Lake, and Sourdough, the BLM maintains only four pit toilets on the system (all on the Main Stem).  There are no maintained facilities on the Middle or West Forks.  Several hiking/all-terrain-vehicle trails from state highways travel into the river corridor.  There are also a number of excellent undeveloped camping sites along the river (see the recent BLM inventory, 1999).

Recreationists use the Gulkana in a variety of ways.  The majority of users float or boat the river with smaller numbers entering the corridor by plane, all-terrain-vehicle, or on foot.  Trail access to the Gulkana is limited in the summer, with only three major trails available to hikers or ATV’s.  In winter, the river and several other trails are accessible by snow machine. 

Total use on the Gulkana is estimated at about 5,980 visitors per year.  BLM estimates that 3,416 people took float trips on all three forks, while another 2,064 took powerboat trips.  It is unlikely that more than 100 people took float trips on the Middle Fork or West Fork, with the majority taking trips from Paxson to Sourdough or Sourdough to Richardson Bridge.  Powerboat use is concentrated in the segments accessible from Sourdough and the Richardson Highway Bridge area.  Winter use is estimated at 500 people per year.

Annual use statistics are less useful than “people at one time” (PAOT) estimates.  Appendix A contains analysis of overflight information that helps characterize these AOT use levels through the year.  These data suggest that use on the Upper River is higher during the salmon runs in late June and early July, with the highest use typically occurring in the two weeks leading into the Fourth of July holiday weekend.  Powerboat use out of Sourdough and floating use on the Lower River appears to be even more sensitive to fishing conditions, declining dramatically after the king salmon season is closed (July 19 in 1999).  Floaters continue to use the Upper River through the summer if river levels permit, although at levels that are roughly a third to half as high as peak king salmon levels.  There is also a noticeable increase in use during the hunting season if river levels permit, but this is far below the peaks during the king salmon season. 

II. Methods

This chapter briefly reviews the methods employed to conduct the survey.  It begins with a brief review of key theoretical issues that helped guide survey development, and then details the sampling frame, administration, and final sample sizes.

Theoretical Background and Survey Development

Survey format and content were developed from a number of sources and generally based on accepted recreation research traditions.  The core concepts that guided survey development evolved from common themes in several well-established research and planning frameworks (e.g., CCAP [Shelby & Heberlein, 1986], VIM [Graefe, Kuss, & Vaske, 1990], VERP [National Park Service, 1997], LAC [Stankey, Cole, Lucas, Petersen, & Frissell, 1985]).  All of these frameworks require understanding how recreationists affect each other and the environment, and the factors related to these effects (Kuss, Graefe, & Vaske, 1990).  They also recognize this estimation process requires two separate components (Shelby & Heberlein, 1986).  

The first, or descriptive, component describes relationships between the amount of use and the impacts associated with this use.  The second component, often labeled the evaluative component, involves assessing the acceptability of various impacts. The evaluative component requires value judgments both about the different impacts that arise from recreational use and the management strategies that should be employed to address these impacts.

A major problem with atheoretical carrying capacity or visitor impact literature is that impact and evaluation are often confused (Shelby & Heberlein, 1986).  The confusion can be illustrated by the term “resource damage.”  Damage refers to both a change (an objective impact) and a value judgment that the impact is not acceptable.  While most people would agree that use should be limited when unacceptable resource damage occurs, there is less consensus about what constitutes unacceptable damage.  All human use has some impact.  Whether the impact is damage depends on management objectives, standards, expert judgments and broader public values.  The same logic applies to social impact issues.  For example, the number of people in an area is often less important than how individuals evaluate visitor densities.

Most recreation carrying capacity conflicts revolve not around resource questions, but rather around questions of values (Vaske, Donnelly, Wittmann, & Laidlaw, 1995; Vaske & Donnelly, 1999a).  In many situations, we spend time and energy collecting information about the physical environment when the conflict is essentially human and unlikely to be resolved by biological or physical impact data.  It is not necessary to abandon terms like resource damage, but it is important to break the concept into two parts – the impact component (environmental or experiential change) and the evaluative component (the acceptability of the change).

Current visitor impact or carrying capacity frameworks have addressed this challenge by focusing on the concepts of indicators and standards.  Indicators define the type of impact that is to be evaluated, and standards specify the level of impact that is tolerable (the maximum) or most desirable (the optimum).  Evaluative standards are yardsticks for determining how much is too much impact.  To be effective, the standards must go beyond such generalities as “protect the resource” or “provide a high quality recreation experience.”  Management objectives need to define the type of experience to be provided in terms of measurable statements of appropriate ecological and social impacts.  

Many survey items directly relate to potential impacts and standards that could be adopted during planning for the Gulkana.  Examples include measures of perceived crowding, river and camp encounters, litter and human waste impact frequency, and competition for fishing areas.  In most cases, these items have been developed from previous research on rivers in Alaska and the Lower 48, and thus have been tested for reliability and validity and allow comparisons across resources.

Additional survey items focused on the acceptability of potential management actions that might be used to address any impact problems or other resource conflicts.  Many of these items have also been tested in previous research using a standard attitudinal format.  

In all cases, specific items for the Gulkana needed to be modified to fit the resource setting (e.g., specific access and use attributes make some questions relevant for some segments but not others).  A number of changes emerged from thoughtful reviews of the survey by resource managers or planners for the BLM, the State of Alaska, and the US Fish and Wildlife Service.

Sample Goals, Administration, and Response Rates

Sampling goals focused on adequate numbers of users for each of the major user groups on the river: powerboaters, floaters on the Upper and Lower rivers, and bank anglers on the lower river.  In general, sample sizes of at least 100 per group are desirable for more complex statistical analyses.  BLM was also interested in a census of river guides, as well as any Middle and West Fork users that could be found.

Previous contractors were responsible for amassing the sample through the 1999 summer (May 29 through September 11).  They developed a sample by scheduling staff to be at major access points between Paxson and the Richardson Highway Bridge, collecting as many names as possible during the hours they were working.  In some cases, this resulted in collecting multiple people from a single group.  In all, this on-site effort collected nearly 900 names and addresses; and included people from both weekends and weekdays, and from multiple locations.

The mail out survey was sent to a proportion of the on-site sample.  In order to maintain robust samples of powerboaters (because we only had a list of 106), surveys were sent to all of them.  For other groups where larger lists of names were available, we eliminated some users who were obviously from the same party to mitigate potential problems from collecting multiple names from the same party (e.g., if Joe and Jane Doe were separate names, we would randomly eliminate one; if two people shared the same address, we would also eliminate one).  We also eliminated foreign addresses because of return mail problems (we couldn’t provide stamps for each country).

In all, we mailed surveys to 469 users (see Table 2) as well as to all 29 guides and outfitters.  This included 106 powerboaters, 158 bank anglers, and 199 floaters.  An additional 102 surveys were sent to trail users, which is covered in a parallel report.  A summary of the sampling frame and response rates for various groups is given in Table 2; a summary of sample sizes for major users groups is given in Figure 1.  The overall response rate approached 60% but was limited by returns from bank anglers (46%).  The response rate for powerboaters and floaters (64%) is typical for surveys of this type, and the group sample sizes are sufficient to conduct a variety of analyses.  Appendix D contains additional information about group sample sizes by question type.

The mailed surveys were sent from the BLM state office.  The initial mailing was on November 10 and 12.  Reminder postcards were sent to people who had not returned the surveys at the end of November, and a reminder letter was sent in mid-December.  A final reminder letter with a replacement survey was sent in the first week of January and the sample was closed at the end of January.  All surveys were sent to the BLM Alaska State Office and forwarded to the Glennallen office.  The coding database was developed at Three Rivers Research; data were coded by BLM staff in Glennallen.  The river data were coded by early February and analysis and report writing began shortly afterward.

Table 2.  Sample frame and response rates by major user groups.

	User Group
	# in Sample Frame1
	# Returned
	Response Rate

	Powerboaters
	106
	68
	63%

	Floaters
	199
	127
	64%

	Bank Users
	158
	71
	45%

	Unclassified from on-site survey2
	6
	23
	33%

	Unclassified from mailed survey4
	--
	20
	--

	Subtotal: All River Users
	469
	288
	61%

	Guides
	29
	17
	59%


1 Number after wrong addresses removed.

2 Item non-response from on-site survey did not allow classification until mailed survey was returned.

3 One respondent was identified as an upper river floater, the other as a Lower River bank angler.

4 Respondents indicated use of multiple types of boats or areas and were not included in sub-group analyses.
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Figure 1. Number of respondents for different groups.

III. Visitor Characteristics

This chapter reviews visitor characteristics for the various groups.  It focuses on percent of guided use, trip length, group sizes, season of use, year of first visit, number of days on the river per year, important activities, and residency.  The data are generally useful for understanding the group sub-samples and making comparisons with users from other Alaskan rivers.  They may also help explain past use data or indicate future use levels.

Guided Use

Users were asked if they took commercial trips.  Figure 2 shows results for various groups, which suggest that the majority of Gulkana use is private.  There are, however, slightly higher levels of guided use among Lower River floaters and among powerboaters (who primarily use the Sourdough/Upstream Confluence segments and to a lesser extent the Lower River).  These proportions are lower than those on the Kenai River, where 23% of all users take commercial trips, and as many as 52% of the driftboat anglers and 33% of the powerboat anglers are guided.
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Figure 2.  Percent of respondents taking a guided trip on most recent trip

Trip Length

Users were asked to specify the length of their trips; results are given in Table 3 for different groups.  Results suggest that the average trip length is highest for upper river floaters and bank anglers, although the ranges for all groups were similar and trip lengths of 3 to 5 days covers the vast majority of users.  Interestingly, at least some bank anglers spend up to a month in the area, while no boating users reported staying longer than two weeks on a single visit. 

Table 3.  Trip length characteristics of user groups1

	
	Mean
	Median
	Range

	Upper River Floaters
	4.5
	4
	2-10

	Lower River Floaters
	3.7
	3
	1-15

	Powerboaters
	3.8
	3
	1-15

	Bank Users
	4.6
	3
	1-30


1. Cell entries are reported number of days spent on the river during the most recent trip.

Group Size

Users were asked to specify the number in their party; results are given in Table 4 for different groups.  The average group size for bank users is somewhat smaller than for the other groups, but average and median group sizes generally tend to be small.  Less than 6% of floating groups, less than 3% of bank angling groups, and no powerboat groups were larger than 12, a common cut-off for group size regulations on Lower 48 rivers.  Such a regulation would apparently achieve very little on the Gulkana, although it would not affect many groups either. 

Table 4. Group size characteristics of user groups1

	
	Mean
	Median
	Range

	Upper River Floaters
	5.1
	4
	1-35

	Lower River Floaters
	5.3
	4
	1-30

	Powerboaters
	4.2
	4
	1-12

	Bank Users
	3.3
	2
	1-22


1. Cell entries are based on reported group size during most recent trip.

Season of Use

Users were asked to specify the start date of their trips to help characterize boaters who take trips during and after the king salmon season.  Figure 3 shows percentages of king salmon season users in different groups, and suggests that the majority of use occurs during the salmon season.  However, data also shows that higher percentages of Upper River floaters and bank anglers may use the river after king season is closed.  These data are probably a reflection of the sampling scheme rather than actual proportions of users during the two seasons, but there is some evidence that Upper River floaters as a group are less dependent on king salmon and are more willing to come in the “off-season.”  More information about use levels during the 1999 season is provided in Appendix A. 

[image: image3.wmf]69

87

87

65

Upper River Floaters

Lower River Floaters

Powerboaters

Bank Users

0

20

40

60

80

100


Figure 3.  Percent of groups taking trips during king salmon season (June 15 – July 19).

Year of First Use

Users were asked to report the year of their first use; results are given in Table 5 for different users groups.  Results suggest that although some Gulkana users have been coming to the river for considerable lengths of time, others are more recently-arrived users.  In general, powerboaters are more likely to be “veteran” users, a result that is consistent with the more recent rise in rafting/whitewater recreation.  A large proportion of bank anglers are also new Gulkana users.  As will be discussed below, nearly half of the bank anglers were non-residents and may have been on the Gulkana as part of a longer tour of Alaska; one would not expect them to have been to that area or to be veteran users of the Gulkana.  These data have potential implications for future use levels, as they suggest strong continuing recruitment of new users.  If veterans and new users continue to come to the river at similar rates, use levels on the river are likely to rise.

Table 5.  Year of first use of Gulkana1

	
	Mean
	Median
	Range

	Upper River Floaters
	1990
	1993
	1957-1999

	Lower River Floaters
	1990
	1994
	1960-1999

	Powerboaters
	1987
	1991
	1951-1999

	Bank Users
	1993
	1997
	1965-1999


1. Cell entries are based on reported year of first visit to Gulkana.

Average Days per Year

Information about the number of days users spend on the river per year can further help indicate potential use trends (or explain past use data).  Results for different users groups are given in Figure 4.  Results suggest many users take more than one trip to the Gulkana each year (compare to individual trip length results in Table 3), particularly among Lower River floaters and powerboaters.  Results imply a certain loyalty among Gulkana users, and suggest that easy access by road is a key reason for choosing the Gulkana.  The Lower River floater results may also support this conclusion, as Lower River trips are shorter and easier to arrange than an Upper River trip, encouraging boaters to come more often. 
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Figure 4.  Mean number of days spent on the Gulkana each year.

Important Activities

Users were asked to identify the two most important activities they engaged in while on their trips; results are given in Table 6.  Fishing was of importance to most users across all user groups, but king salmon fishing was a higher focus for Lower River floaters, powerboaters, and bank anglers while Upper River floaters were interested in other species.  Camping was also important to all groups, but appears relatively more important to Upper River floaters.  Whitewater was the third most important attribute of Upper River floater trips, but still only named by about a quarter of the sample.  Few Lower River floaters, in contrast, named whitewater as an important activity and rated viewing scenery higher.  

Table 6. Important activities by user group. 

	User Group
	Activity
	Percent reporting1

	Upper River Floaters
	Fishing – trout and other species
	58

	
	Camping
	40

	
	Running whitewater
	27

	Lower River Floaters
	Fishing – king salmon
	77

	
	Viewing scenery
	33

	
	Camping
	25

	Powerboaters
	Fishing – king salmon
	87

	
	Camping
	31

	
	Fishing – trout and other species
	27

	Bank Users
	Fishing – trout other species
	64

	
	Fishing – king salmon
	63

	
	Camping
	32


1. Column percentages do not total 100% because respondents were asked to check up to two important activities applying to their trip.

Residency

Figure 5 shows the percent of respondents who are Alaska residents.  Most respondents were Alaskans with the notable exception of bank anglers.  The shorter trip times and lack of whitewater may also account for higher non-resident samples among Lower River floaters, which requires less specialized equipment, skills, or boats.
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Figure 5. Percent of respondents who are Alaska residents

IV. General Measures of 

Environmental Conditions and Experience Quality
This chapter reports on overall measures of perceived environmental conditions and overall trip quality.  These overall measures are usually less useful for establishing specific standards or making management decisions, but they can help characterize user perceptions of the river and its management.  The chapter also contains information about perceived fishing quality and a comparison of reported and preferred types of experiences available on different segments of the rivers at different times of the year.

Overall Perceived Environmental Conditions

Users were asked to rate the overall environmental condition of the river on a 1 to 10 scale (with 1=poor and 10 = excellent).  Average responses are shown in Figure 6 for different groups, and show uniformly high ratings.  Results suggest that users generally believe the river is ecologically healthy.  A similar question asked of visitors to three Togiak National Wildlife Refuge in western Alaska (The Kanektok, Goodnews, and Togiak Rivers) elicited slightly higher ratings (8.7 to 9.1), but those rivers are not on the road system, feature multi-day trips usually a week in length or more, and generally have lower use and impact levels.    
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Figure 6.  Mean environmental ratings by user group (1 = poor; 10 = excellent)

Overall Trip Quality   
Visitor satisfaction is one of the most commonly used indicators of recreation quality (Kuss, et al., 1990).  Many recreation satisfaction studies have been based on a 6-point single-item scale ranging from from “poor” to “perfect” (Heberlein & Vaske, 1977; Shelby, 1976).  In a meta-analysis of 12 studies, Vaske and associates (Vaske, et al., 1982) compared participants in consumptive (hunting and fishing) and non-consumptive (e.g., white water rafting) activities.  Results indicated that, on average, non-consumptive recreationists rated their experiences as “excellent” or “perfect” while consumptive users were statistically more likely to rate their trips as “average” or “good.”   More recent research by the authors in both frontcountry (Vaske, Wittmann, Laidlaw, & Donnelly, 1994) and backcountry (Vaske, Donnelly, & Puttkammer, 1995) settings shows a similar pattern of findings, suggesting that satisfaction is useful for understanding perceived quality among consumptive and non-consumptive users.

When applied to developing management standards associated with crowding or conflict, however, satisfaction has been shown to be a less useful measure (Shelby & Heberlein, 1986).  It has rarely been correlated with use density or crowding measures, and appears to suffer from a consistent finding in social psychology studies: general measures are usually poor predictors of more specific conditions.  

Having noted these limitations, a general measure of satisfaction is usually requested by managing agencies and was included in the study for completeness.  Figure 7 shows overall quality ratings (essentially a satisfaction measure) for various groups on the Gulkana using a 10 point scale.  The results show quality ratings are generally high among all groups, with powerboaters rating trips slightly higher and bank users rating them slightly lower.

Comparing results for a similar questions in the Togiak Refuge study shows that Gulkana users rated trips slightly lower.  On the Togiak rivers, overall trip quality scores ranged from 8.6 to 8.8.  These differences are probably statistically significant and practically important, but are probably explained by the lower use, development, and impact levels on the more remote rivers.
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Figure 7.  Mean trip quality ratings by user group (1=poor; 10= excellent).

Perceived Fishing Quality
A series of questions also asked users to rate the quality of fishing for various species on a scale of 1 to 5 (1= poor and 5=excellent), which are useful for characterizing perceived fishing quality through the season.  Results for king salmon and trout are shown in Figure 8 below, collapsing results from all user groups.  Results suggest that king salmon fishing quality appeared to decline slightly in late June but rebounded in July.  Rainbow fishing appeared to improve through the end of July, then dropped dramatically in August, but improved again in September.  The low scores in August may reflect low water levels that affect both boatability and fishing success, but this is speculative. 

Readers should also note that these results reflect 1999 conditions, and may have been affected by water turbidity, fish escapement levels, water levels, crowding and competition for fishing areas, and the timing of salmon runs.  There is some variability in all these factors each year.  

It is not surprising to find overall fishing ratings in the 2 to 4 point range; a comparison with data from the Togiak Refuge rivers shows similar results even though the latter are generally known to have better fishing and lower fishing pressure.  Having said that, the Togiak Refuge rivers showed higher fishing ratings for both king salmon (ranging between 3.4 to 3.9 on the different rivers) and trout (3.2 to 3.7).  
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Figure 8.  Mean fishing quality ratings for king salmon (light shaded bar) and 

rainbow trout (dark shaded bar) by time of use.

Note: king salmon ratings end after season closes on July 19. 

Reported and Preferred Types of Experiences

Users were asked to compare the type of experience available on different segments of the river with the type of experience that they think should be provided on those segments.  The specific survey question appeared as below:

People seek out many different kinds of recreation experiences in different settings.  The following definitions outline five general “experience settings” which are or could be provided on the different segments of the Gulkana River.

Please read these and choose the letter of the category that best describes 

· the setting available on different segments during your most recent trip 
· the setting that should be provided on those segments during king salmon season
· the setting that should be provided on those segments after king salmon season
If you don’t know about a segment or season, just leave those lines blank.

The map on the inside cover shows the location of the segments.


A.
Primitive Recreation:  Where one can expect to find solitude and very few traces of previous use.  There is  no evidence of  motorized use, including absence of ATV trails.  There is little or no development. 


B.
Semi-Primitive Recreation:  Where one expects to meet a few other groups of users, but solitude is still possible, particularly at camps.  There is little or no evidence of motorized use, including ATV trails.  You may see traces of previous use at some sites.  


C.
Undeveloped Recreation:  Where one expects to meet many other groups of users, and solitude is sometimes difficult to find.  There are some motorized uses allowed and ATV trail crossings may be present.  Traces of previous use are visible at many sites.


D. 
Social Recreation: Where one expects to see other people most of the time.  Motorize use is expected and previous use is readily apparent.


E.
High Density or “Combat fishing:” Where you expect to be in close proximity to people at all times, and there may be considerable traces of previous use and impact.

Results from these questions are given in tables 7 and 8, which compare reported and preferred median responses for users who took trips during and after the king salmon seasons.  Results are also shown for the two guide samples (powerboat guides and floating guides).  Bolded entries indicate segments where reported experiences are higher use/development than preferred experiences (and thus indicate a potential overuse situation).

Results generally suggest the types of opportunities that visitors perceive and prefer on the various segments at different times of the year, and are useful for understanding areas where there may be problems with overuse (when a more primitive or lower use experience is desired than the one people are getting).

Table 7.  Available and preferred types of “experience settings” for different river segments during king salmon season.

	User Group
	Available setting
(Median Response)
	Preferred Setting

(Median Response)

	All visitors (n=321)
	
	

	   Upper Main Stem
	Semi-Primitive
	Semi-Primitive

	   Canyon Rapids
	Semi-Primitive
	Semi-Primitive

	   Upstream Confluence
	Semi-Primitive / Undeveloped
	Semi-Primitive

	   Sourdough Segment
	Undeveloped  / Social Recreation
	Undeveloped  

	   Sourdough Campground
	Social Recreation
	Social Recreation

	   Lower Main Stem
	Undeveloped  
	Undeveloped

	   Richardson Highway Bridge
	Social Recreation
	Social Recreation

	   Middle Fork
	Semi-Primitive
	Primitive / Semi-Primitive

	   Upper West Fork
	Semi-Primitive
	Primitive / Semi-Primitive

	   Lower West Fork
	Semi-Primitive
	Primitive / Semi-Primitive

	Float Guides (n=10)
	
	

	   Upper Main Stem
	Semi-Primitive / Undeveloped  
	Semi-Primitive

	   Canyon Rapids
	Semi-Primitive / Undeveloped  
	Semi-Primitive

	   Upstream Confluence
	Semi-Primitive
	Semi-Primitive

	   Sourdough Segment
	Semi-Primitive
	Semi-Primitive / Undeveloped

	   Sourdough Campground
	Undeveloped  
	Undeveloped  

	   Lower Main Stem
	Semi-Primitive/ Undeveloped  
	Undeveloped  

	   Richardson Highway Bridge
	Social Recreation 
	Social Recreation

	   Middle Fork
	Semi-Primitive
	Semi-Primitive / Undeveloped

	   Upper West Fork
	Semi-Primitive
	Semi-Primitive

	   Lower West Fork
	Semi-Primitive
	Semi-Primitive

	Power Guides (n=6)
	
	

	   Upper Main Stem
	Undeveloped  
	Undeveloped  

	   Canyon Rapids
	Undeveloped  
	Undeveloped  

	   Upstream Confluence
	Undeveloped  
	Undeveloped  

	   Sourdough Segment
	Undeveloped  
	Undeveloped  

	   Sourdough Campground
	Undeveloped  
	Undeveloped  

	   Lower Main Stem
	Semi-Primitive / Undeveloped  
	Undeveloped  

	   Richardson Highway Bridge
	Social Recreation
	Undeveloped  / Social Recreation

	   Middle Fork
	Primitive
	Primitive

	   Upper West Fork
	Primitive
	Primitive

	   Lower West Fork
	Primitive
	Primitive


Major findings from these data include:

· Users and guides generally recognize there are different opportunities provided on different segments through the seasons, and that these differences are desirable.

· In general, there appears to be a continuum of opportunities from the primitive to the social recreation settings described, with the two forks anchoring the primitive end, and Sourdough Campground and the Richardson Highway Bridge anchoring the more developed, higher use end.

· No group, on average, identified high density or combat fishing opportunities as a preferred experience.

· The Upper River generally provides and should provide more primitive opportunities than the Upstream Confluence, Sourdough and Lower River segments.

· In general, differences between reported and preferred experiences are more likely to be reported for the Upstream Confluence, Sourdough, Lower River, Sourdough Campground, and Richardson Highway Bridge segments.  

· Float guides are more likely to show differences between reported and preferred levels than floating users, who in turn are more likely to show differences than powerboat guides. 

· Differences between reported and preferred experiences for the Middle and West Fork segments are based on very small sample sizes, and probably do not reflect actual impact/development problems given the very low use each receives. 

Table 8.  Available and preferred types of “experience settings” for different river segments after king salmon season.

	User Group
	Available Setting
(Median Response)
	Preferred Setting

(Median Response)

	All Visitors
	
	

	   Upper Main Stem
	Semi-Primitive
	Semi-Primitive

	   Canyon Rapids
	Semi-Primitive
	Semi-Primitive

	   Upstream Confluence
	Semi-Primitive/Undeveloped
	Semi-Primitive

	   Sourdough Segment
	Undeveloped/Social Recreation 
	Semi-Primitive/Undeveloped

	   Sourdough Campground
	Social Recreation 
	Undeveloped/Social Recreation 

	   Lower Main Stem
	Undeveloped
	Undeveloped 

	   Richardson Highway Bridge
	Social Recreation 
	Social Recreation 

	   Middle Fork
	Semi-Primitive
	Primitive

	   Upper West Fork
	Semi-Primitive
	Primitive

	   Lower West Fork
	Semi-Primitive
	Primitive

	Float Guides
	
	

	   Upper Main Stem
	Semi-Primitive/Undeveloped  
	Semi-Primitive

	   Canyon Rapids
	Semi-Primitive/ Undeveloped  
	Semi-Primitive

	   Upstream Confluence
	Semi-Primitive
	Semi-Primitive

	   Sourdough Segment
	Semi-Primitive
	Semi-Primitive/ Undeveloped  

	   Sourdough Campground
	Undeveloped  
	Undeveloped  

	   Lower Main Stem
	Semi-Primitive/ Undeveloped  
	Semi-Primitive

	   Richardson Highway Bridge
	Social Recreation 
	Semi-Primitive/ Undeveloped  

	   Middle Fork
	Semi-Primitive
	Semi-Primitive

	   Upper West Fork
	Semi-Primitive
	Semi-Primitive

	   Lower West Fork
	Semi-Primitive
	Semi-Primitive

	Power Guides
	
	

	   Upper Main Stem
	Undeveloped  
	Semi-Primitive

	   Canyon Rapids
	Undeveloped  
	Semi-Primitive

	   Upstream Confluence
	Undeveloped  
	Semi-Primitive

	   Sourdough Segment
	Undeveloped  
	Undeveloped  

	   Sourdough Campground
	Undeveloped  
	Undeveloped  

	   Lower Main Stem
	Semi-Primitive/Undeveloped
	Semi-Primitive

	   Richardson Highway Bridge
	Social Recreation 
	Social Recreation 

	   Middle Fork
	Primitive
	Primitive

	   Upper West Fork
	Primitive
	Primitive

	   Lower West Fork
	Primitive
	Primitive


V.  Perceived Crowding, Impacts, and Impact Tolerances

This chapter focuses on more specific measures of experience quality and impacts.  It includes data about perceived crowding, a measure that used in over 50 recreation studies, and about reported and tolerated levels for several impacts.  Results from this chapter are the central inputs into the Limits of Acceptable Change or Visitor Impact Management planning framework.

Perceived Crowding

Most theorists recognize a difference between density (or reported contacts) and crowding, but even scientists sometimes use the word “crowding” inappropriately when referring to high-density.  Density is a descriptive term that refers to the number of people per unit area.  It is measured by counting the number of people and measuring the space they occupy, and it can be determined objectively.  Crowding, on the other hand, is a negative evaluation of density; it involves a value judgment that the specified number is too many.  The term perceived crowding is often used to emphasize the subjective or evaluative nature of the concept.

To illustrate these terms, suppose there are ten people in a room one day and a hundred the next.  Clearly density is higher the second day, but is the room more crowded?  If the room is a convention hall, even a hundred people may not be a crowd, so it would be uncrowded both days.  If it were a small office it might be crowded both times.  Density is objective, but crowding involves a value judgment requiring information about the setting, the desired activity, and the individual making the evaluation.  For purposes of clarity, the term crowd should not be substituted for high-density or large numbers.  Doing so confuses the objective impacts of larger numbers of people with the subjective evaluation of those impacts.

Perceived crowding combines descriptive information (the density or encounter level experienced by the individual) with evaluative information (the individual's negative evaluation of that density or encounter level).  When people evaluate an area as crowded, they have at least implicitly compared the condition they experienced (impacts) with their perception of what is acceptable (standards).  If they conclude that the area is crowded, it would appear that the existing conditions exceeded their definition of a standard (one criterion for an area being over capacity).

Researchers have developed a relatively simple measure of perceived crowding (Heberlein & Vaske, 1977).  The question asks people to indicate how crowded the area was at the time of their visit.  Responses are given on the scale below:

1
2
3
4
5
6
7
8
9

Not at all
Slightly
Moderately
Extremely

Crowded
Crowded
Crowded
Crowded

The advantage of this approach is that it is simple and easy to apply.  Two of the nine scale points on the crowding scale label the situation as uncrowded, while the remaining seven points label it as crowded to some degree.

The scale can be analyzed from various perspectives.  When describing a wilderness experience where the goal is to provide an opportunity for low-density recreation, the scale has traditionally been collapsed into a dichotomous variable (not crowded versus any degree of crowding; the formula that was used here).  This provides a conceptually meaningful break point between those who labeled the situation as not at all crowded (scale points 1 and 2, a positive evaluation), and those who labeled the situation as slightly, moderately, or extremely crowded (scale points 3 through 9, a negative evaluation).  

Since 1975, this single item indicator has been used in over 50 studies conducted across the United States (e.g., Alaska, Arizona, California, Colorado, Delaware, Maryland, Michigan, Minnesota, Nevada, New Hampshire, Oregon, Pennsylvania, West Virginia, Wisconsin), Canada (British Columbia, Alberta), New Zealand, Australia, and Korea resulting in crowding ratings for 156 different settings/activities.  The activities included hiking, backpacking, wildlife viewing, wildlife photography, hunting of many types, fishing of many types, rafting, canoeing, tubing, motor boating, rock climbing, sailing, and driving for pleasure. The areas studied represented considerable diversity, with some showing extremely high-density and use impact problems, others illustrating low densities and no problems, and still others actively utilizing management strategies to control densities and use impacts.  In total, over 20,000 individuals have been asked the crowding question to date. 

A meta-analysis of 35 studies (Shelby, et al., 1989) identified five distinct categories of crowding when the scale was collapsed in the manner described in Table 9.  Settings where fewer than 35% of the visitors perceived the area as crowded appear to provide relatively unique low-density experiences, and managers should be concerned about preserving the conditions that maintain these relatively rare opportunities.  Areas where perceived crowding is between 50-65% should be carefully scrutinized because they are probably approaching capacity.  When over 65% of the visitors feel crowded, there is a definite problem.  When more than 80% of the visitors feel crowded, about all that can be done is to manage for high-density experiences.  

Table 9.  Carrying capacity judgments based on levels of perceived crowding.

	% Feeling Crowded
	
Capacity Judgment
	
Comment

	0-35%
	No Crowding
	Crowding usually limited by management or situational factors.

	35-50%
	Low Normal
	Problem situation does not exist at this time.

	50-65%
	High Normal
	Should be studied if increased use is expected, allowing management to anticipate problems.

	65-80%
	Over Capacity
	Studies & management necessary to preserve experiences.

	80-100%
	Greatly Over Capacity
	Manage for high-density recreation.


Source: Shelby, Vaske, & Heberlein (1989).

Perceived crowding for a sample of rivers and Alaska resources are given in Table 10, along with perceived crowding scores from segments on the Gulkana (shown in bold).  Results suggest a number of conclusions, as discussed at the end of the table on page 22.

Table 10.  Perceived crowding on various resources (non-Gulkana entries collected from Vaske, Whittaker, Shelby).

	% Feeling Crowded
	Resource
	Population/Comments

	Greatly over capacity:  Should be managed for high densities; might be described as sacrifice area

	100
	Deschutes River, Or
	Boaters on weekends

	100
	Kenai River, Ak
	Upper river bank anglers on high use days

	97
	Deschutes River, Or
	Lower river boaters on weekends

	94
	Colorado River, Az
	Anglers at Thanksgiving

	92
	Kenai River, Ak
	Lower river powerboaters on high use days

	90
	Berlin Lake, Pa
	Boaters on the lake

	89
	Little Susitna River, Ak
	All users

	88
	Deschutes River, Or
	Boaters on weekdays

	86
	Kenai River, Ak
	Upper river driftboaters on high use days

	85
	Kenai River, Ak
	Upper river bank anglers on medium use days

	84
	Gulkana River, Ak
	All users - Richardson Highway Bridge

	Over capacity:  Studies and management likely needed to preserve quality

	80
	Kanektok River, Ak
	Guides

	78
	Kenai River, Ak
	Middle River powerboaters on high use days

	78
	Kenai River, Ak
	Lower river driftboaters on high use days

	78
	Lake Creek, Ak
	All users

	76
	Gun Powder River, Md
	Anglers on opening day

	75
	Waimakariri River, NZ
	Salmon  anglers

	74
	Rakaia Tiver, NZ
	Salmon  anglers

	73
	Boundary Waters, Mn
	Canoers/boaters

	72
	Grand Canyon, Az
	Rafters

	70
	Klamath River, Ca
	Anglers

	70
	Mount McKinley, Ak
	Climbers

	69
	Kanektok River, Ak
	Unguided floaters

	65
	Gulkana River, Ak
	All users – Canyon Rapids Area

	65
	Gulkana River, Ak
	All users – Sourdough Launch Area

	High Normal:  Should be studied if use increases expected; managers might anticipate problems

	65
	Kenai River, Ak
	Lower river bank anglers on low use days

	64
	Talachulitna River, Ak
	All users

	63
	Gulkana River, Ak
	All users – Lower Main Stem

	62
	Kenai River, Ak
	Middle river bank anglers

	61
	Wolf River, Wi
	Floaters

	60
	Gulkana River, Ak
	All users – Sourdough Segment

	60
	Kanektok River, Ak
	Guide camp users

	59
	Kanektok River, Ak
	All users

	55
	Kenai River, Ak
	Middle River driftboaters on low use days

	54
	Gulkana River, Ak
	All users – Upstream Confluence Segment

	53
	Brule River, Wi
	Anglers

	53
	Grand Canyon, Az
	Rafters in winter

	53
	Snake River in Hells Canyon, Or/Id
	Rafters

	53
	Goodnews River, Ak
	Guided users

	53
	Kanektok River, Ak 
	Guided users

	52
	Brule River, Wi
	Canoers

	
	
	

	% Feeling Crowded
	Resource
	Population/Comments

	52
	Goodnews River, Ak
	Non-floaters

	51
	Gulkana River, Ak
	All users – Upper Main Stem

	51
	Kroto Creek (Deshka), Ak
	All users

	51
	Upper Youghiogheny, Pa
	Kayakers

	Low Normal: Unlikely to be a problem; may offer unique low density experiences

	49
	Goodnews River, Ak
	North Fork users

	49
	Eagle Cap Wild., Or
	Backpackers

	48
	Kenai River, Ak
	Lower river driftboaters on low use days

	46
	Kenai River, Ak
	Middle river powerboaters on low use days

	45
	Gulkana River, Ak
	All users – Paxson Lake Launch Area

	45
	Rakaia River, NZ
	Anglers upstream

	43
	Goodnews River, Ak
	All users

	43
	Brule River, Wi
	Tubers

	42
	Togiak River, Ak
	King salmon season

	42
	Apostle Islands, Wi
	Sailboaters 1985

	41
	Gulkana River, Ak
	All users – Lower West Fork

	41
	Kenai River, Ak
	Lower river powerboaters during catch/release 

	40
	Poudre River, Co
	Anglers

	38
	Klamath River, Ca
	Floaters

	38
	Poudre River, Co
	Kayakers

	37
	Brule River, Wi
	Canoers during low use

	36
	Goodnews River, Ak
	Middle Fork users

	No Crowding: no problem; may offer unique low-density experiences

	35
	Upper Youghigheny, Pa
	Rafters

	33
	Gulkana River, Ak
	All users – Middle Fork

	33
	Togiak River, Ak
	All users

	28
	Togiak River, Ak
	Silver salmon season

	26
	Illinois River, Or
	Rafters

	25
	Savage River, Md
	Anglers

	22
	Gulkana River, Ak
	All users – Upper West Fork

	14-19
	Gwaii Haanas, BC
	Kayakers at various areas

	1-9
	Athabasca-Sunwapta Rivers, Al
	White water rafters at various areas


· Perceived crowding scores suggest there are a few “hot spots” on the Gulkana, including Richardson Bridge, Canyon Rapids, Sourdough launch.  Only Richardson Bridge, however, is considered greatly over capacity by researcher standards.  Crowding levels at these areas are similar to those reported on high use days on the Kenai. 

· Some concern should be reserved for the other segments on the Main Stem, particularly the Lower River, the Sourdough Segment, the Upstream Confluence segment, and the Upper River.  Crowding levels are probably approaching capacity levels during peak times in higher use years, and could worsen if even small increases in use occur in the future.

· The Paxson boat launch and the Middle Fork and West Fork segments do not appear to be experiencing many crowding problems and appear to offer recognized low density opportunities.  Note: sample sizes for these segments were small.

Impacts and Impact Tolerances

Encounters

“Encounters” – the number of other contacts with other groups per day – has been a traditional focus of backcountry recreation researchers for 20 years.  The persistent finding is that backcountry users prefer contact with less than about 4 to 5 other parties per day in order to have a high quality “wilderness,” “primitive,” or “backcountry” experience.  As one moves into less primitive settings or frontcountry settings, however, findings show more variation.

Users on the Gulkana were asked to report encounter levels with non-motorized and motorized parties on various segments, as well as their tolerances for those encounter levels both during and after the king season.  Median responses for various groups and segments are given in Table 11; these represent the number that 50% of the sample reported and is a better measure of central tendency than means because of the potential influence of outliers.  When median encounter levels are higher than median tolerance levels (indicating an “impact problem”), they are highlighted in bold.  The question from the survey is given below.  

Notes: 

1.  Bank angler encounter results have been eliminated because they reflect developed campground conditions and are not comparable to river encounters.  

2.  Upper River floaters used for Upper River and Upstream Confluence results; All floaters used for the Sourdough Segment; and Lower River floaters used for Lower River results.

We are interested in the number of encounters you had with other groups on your most recent trip, as well as your tolerance for those encounters.  For the following questions, please…

 estimate the number of other groups you saw per day on your most recent trip

 estimate the number of other groups you will tolerate per day before your trip is compromised 

Because we recognize that you may have different tolerances for different times of  the year, please tell us your tolerances during the king salmon season (June 15 - July 19) or after the king salmon season. 

If encounters do not matter to you, place an X in the “tolerance” columns.  If you did not use a segment, just leave those lines blank.

	
	Average number 

you saw 

on your recent trip
	Average number 

you will tolerate 

in king salmon season
	Average number 

you will tolerate 

after king salmon season

	Average number of 

non-motorized groups per day on…
	
	
	

	Upper Main Stem 
	_____
	_____
	_____

	Upstream Confluence Segment
	_____
	_____
	_____

	etc.
	_____
	_____
	_____

	Average number of                                 motorized groups per day on…

(assume one motorboat = one group)
	
	
	

	Upper Main Stem 
	_____
	_____
	_____

	Upstream Confluence Segment
	_____
	_____
	_____

	etc.
	_____
	_____
	_____


Table 11.   Median reported encounters and encounter tolerances on different segments; results are organized by groups and seasons.  (Results for boating users only; bold entries indicate impacts > tolerances).

	Encounter Type
	During King Season
	After King Season

	
	Impact
	Tolerance
	Impact
	Tolerance

	Floaters with non-motorized
	
	
	
	

	     Upper River
	4.0
	5.0
	2.0
	5.0

	     Upstream Confluence
	4.0
	5.0
	1.5
	5.0

	     Sourdough Segment
	5.0
	8.0
	2.0
	4.5

	     Lower River
	6.5
	10.0
	2.0
	5.0

	
	
	
	
	

	Floaters with motorized
	
	
	
	

	     Upper River
	0.0
	0.0
	0.0
	0.0

	     Upstream Confluence
	2.0
	0.0
	0.0
	0.0

	     Sourdough Segment
	5.0
	5.0
	0.5
	2.5

	     Lower River
	3.0
	1.0
	0.0
	2.0

	
	
	
	
	

	Powerboaters with non-motorized
	
	
	
	

	     Upstream Confluence
	8.0
	10.0
	--
	12.0

	     Sourdough Segment
	10.0
	15.0
	--
	9.0

	     Lower River
	10.0
	12.0
	--
	12.5

	
	
	
	
	

	Powerboaters with motorized
	
	
	
	

	     Upstream Confluence
	8.0
	7.0
	--
	9.0

	     Sourdough Segment
	9.5
	12.0
	--
	10.0

	     Lower River
	4.0
	9.0
	--
	5.5


Note: Blank cells indicate insufficient sample size for reliable analysis.

Encounter results suggest several conclusions:

· Consistent with lower 1999 use levels, reported encounters were generally lower than tolerances for both floaters and powerboaters on nearly all segments and during both peak and off peak seasons.  

· Only two segments had higher reported encounter levels in 1999 than users reported impact tolerances: on the Upstream Confluence and on the Lower River for floater encounters with motorized users.  In both cases, differences were also relatively small, but these data appear to reflect the start of a conflict situation between those two users groups (opinions toward management alternatives presented in Chapter VII address this issue more directly).

· Upper River floaters show encounter norms that are consistent with findings from many other rivers in Alaska and the West: the majority of users are interested in seeing less than about  5 other groups per day on the backcountry segments of the river (5.0 non-motorized encounters and no motorized encounters).  As those floaters reach the higher use/frontcountry segments closer to Sourdough, however, their norms are less stringent (tolerance for 8 to 10 non-motorized encounters and an additional 5 motorized encounters).  These norms are also consistent with impact tolerances reported in the 1988 study for the Gulkana (when 75% of the low use sample reported norms less than 5).  

· Lower River boaters are less sensitive to encounters with other non-motorized groups (tolerating up to 10), but they have relatively stringent norms toward motorized use (tolerating less than 1).  This is consistent with a classic conflict situation, which is further addressed in Chapter VII.  

· Floater norms for the post-king salmon season are similar for Upper River floaters, but slightly more stringent for Lower River floaters.  The Lower River apparently has higher use levels during king season, and users recognize and account for those higher levels.

· Powerboaters are less sensitive to encounters with either motorized or non-motorized groups, and they report both seeing and tolerating more.  They saw about 8 to 10 non-motorized groups and a similar number of motorized groups per day on the two most heavily used powerboat segments, and report a willingness to tolerate about 10 to 15 non-motorized encounters and 7 to 12 motorized encounters on each segment.  (Note: The higher encounter rates may reflect actual differences with floaters because powerboaters can move in two directions and may legitimately see more groups on the same day that floaters see less.)

· There appears to be some recognition among powerboaters that the Lower River does and should have lower powerboat use levels than the Sourdough segment.  The rock garden about a half mile below Sourdough clearly limits use by some powerboat users, forming a natural barrier to higher use.  Rapids above the Upstream Confluence reach act in a similar fashion.

· Compared to 1988 results, tolerances for encounters among powerboaters appear to be lower.  Among peak use powerboaters in 1988, over 50 percent reported tolerances of 41 or more combined motorized and non-motorized encounters per day in the “upstream use area” (from Sourdough to the end of the Upstream Confluence segment as defined in this study).  Although data are not directly comparable, median encounter norms for 1999 powerboaters during the king season were 17.0 (Upstream Confluence) or 27.0 (Sourdough) per day.  It seems unlikely that powerboaters have become more sensitive to encounters in the ensuing decade; more likely explanations relate to 1999 being a lower use year or that a substantial number of powerboaters did not answer the tolerance series of questions, resulting in a relatively small sample size for this group.     

Other Impacts

Users were also asked to report impact and tolerance levels for a variety of other potential impact problems.  The question from the survey is given below; results are given in Table 12.  The results are average responses for different groups and seasons; bank angler results are not given because they tend to reflect developed campground conditions and are less relevant and comparable.  When average impact levels are greater than average tolerance levels (indicating an “impact problem”), they are highlighted in bold. 

We are also interested in other impacts you experienced on your most recent trip, as well as your tolerance for those impacts.  For the following questions, please…

 estimate the amount you experienced on your most recent trip

 estimate the amount you will tolerate before your trip is compromised.

Because we recognize that you may have different tolerances for different times of  the year, please tell us your tolerances for trips during the king salmon fishing season (June 15 – July 19) or after the king salmon season. 

If an impact does not matter to you, place an X in the “tolerance” columns.  

NOTE: These questions ask about percentages.  Please round your estimates to the nearest tenth (for example: 0%, 10%, 20%…..80%, 90%, 100%).  

	
	Percent 

you experienced         on your most recent trip
	Percent 

you will tolerate       in king season
	Percent             you will tolerate after king season

	Percent of sites with significant litter
	_____
	_____
	_____

	Percent of sites with unburied human waste
	_____
	_____
	_____

	Percent of times you passed up fishing areas that you would have used except they were occupied
	_____
	_____
	_____

	Percent of nights you camped within sight or sound of others (do not include nights at developed campgrounds like Sourdough)
	_____
	_____
	_____

	Percent of times you passed up campsites that you would have used except they were occupied
	_____
	_____
	_____

	Percent of time you were in sight or sound of other groups of people
	_____
	_____
	_____

	Percent of times you were within sight or sound of ATVs
	_____
	_____
	_____

	Percent of sites that were “beat out” (had fire ring scars, a lot of bare ground, and many cut tree branches) 
	_____
	_____
	_____


Table 12.  Average reported impacts and tolerances for other key impacts; results are organized by groups and seasons.  (Results for boaters only; bold entries indicate impacts > tolerances).

	Impact
	During King Season
	After King Season

	
	Impact
	Tolerance
	Impact
	Tolerance

	Litter (% of sites)
	
	
	
	

	     Upper River floaters
	16
	4
	18
	5

	     Lower River floaters
	12
	6
	20
	0

	     Powerboaters
	11
	7
	10
	5

	Human Waste (% of sites)
	
	
	
	

	     Upper River floaters
	24
	5
	20
	4

	     Lower River floaters
	14
	6
	21
	0

	     Powerboaters
	6
	3
	14
	6

	Fishing competition (% of sites passed up)
	
	
	
	

	     Upper River floaters
	20
	25
	6
	13

	     Lower River floaters
	29
	30
	18
	30

	     Powerboaters
	23
	36
	16
	13

	Camp encounters (% of nights in sight or sound)
	
	
	
	

	     Upper River floaters
	18
	18
	8
	9

	     Lower River floaters
	30
	38
	0
	17

	     Powerboaters
	15
	33
	13
	13

	Camp competition (% of sites passed up)
	
	
	
	

	     Upper River floaters
	21
	25
	11
	17

	     Lower River floaters
	17
	27
	0
	36

	     Powerboaters
	13
	29
	10
	10

	Time in sight of others (%)
	
	
	
	

	     Upper River floaters
	19
	24
	10
	14

	     Lower River floaters
	32
	30
	13
	32

	     Powerboaters
	44
	54
	23
	23

	ATV encounters (% of time in sight)
	
	
	
	

	     Upper River floaters
	4
	5
	8
	4

	     Lower River floaters
	11
	12
	9
	32

	     Powerboaters
	4
	21
	1
	5

	“Beat out” camps (% of camps used)
	
	
	
	

	     Upper River floaters
	34
	31
	45
	36

	     Lower River floaters
	27
	28
	31
	42

	     Powerboaters
	22
	38
	9
	7


“Other impact” results indicate several conclusions as discussed below:

· In contrast to encounter results (which generally show few encounter “impact problems”), these data suggest there may be some impact problems associated with litter and human waste, but that other impact indicators show river may be approaching but not exceeding experiential capacities.

· The litter and human waste results reflect “no tolerance” standards for those types of impacts, a persistent result in several previous studies.  A clean environment is a starting point for high quality recreation (Whittaker & Shelby, 1988).  Users will apparently accept some litter and waste impacts at a small percentage of sites (about 5% on average), but they expect those problems to be addressed by other users or management if they become more pervasive.  On the Gulkana, litter and waste appears to be noticeable at higher than tolerated rates, particularly by floaters and particularly by floaters who take off season trips (after anglers from the king season have been on the river).  Human waste impacts on the Upper River during King Season were also reported to be noticeably higher than tolerances.

· The three other potential “impact problems” (where average impacts exceeded average tolerances) were time in sight of others on the Lower River among floaters, time in sight of ATVs among Upper River floaters, and % of “beat out camps” after the king season among Upper River floaters.  

· The time in sight difference was relatively small, (30 vs. 32 % of the time), but appears to reflect higher densities of floaters on the Lower River.  If use continues to increase on this easily accessible reach, one would expect perceived crowding to increase.

· The off-peak ATV difference was also small and appears to reflect a relatively stringent ATV encounter standard by off-peak Upper River floaters.  The Gulkana has historically provided lower density trips after king season and has had virtually no motorized boat use above the Upstream Confluence segment.  In recent years however, there appears to be increasing ATV use from the Denali Highway area into the Main Stem/Middle Fork confluence area, particularly during hunting season.  This is probably reflected in the encounter level reports.  This result probably anticipates a potential floater-ATV conflict, which is also shown in management strategy results (see Chapter VII).

· The “beat out” camp “impact problem” among off-peak Upper River floaters appears related to very high impact reports.  Even as boaters are willing to tolerate campsite impacts at over 1 in 3 camps, they report that 45% of camps are relatively “beat-out.”  This may reflect damage incurred during the king season, or greater sensitivity to these impacts by off-peak floaters.  The “beat-out” camp results are interesting for other floating groups as well.  Almost all groups were willing to tolerate relatively high percentages of impacted camps (from 28% to 42%), suggesting that these types of impacts are perhaps not as important as managers and researchers assume.  A study of fire ring and bare ground impacts in Oregon wildernesses suggested a similar finding (Shelby and Harris, 1987).

· Several other impact-tolerance comparisons suggest variation in perceived impact levels on different segments in different seasons, but because tolerances also show this variation impacts are often close but not beyond acceptable levels.  For example, fishing competition data suggest that king season anglers from all three groups are willing to tolerate some competition (having to pass up from 25 to 35% of the holes they would like to fish because they are occupied), but actually experience this competition about only 20 to 30% of the time.   

Impact Importance

Users were asked to assess the importance of various impacts relative to the quality of their trips; Table 13 provides mean responses on a scale from the impact “adds to my trips” to the impact “strongly detracts from my trips.”  The table also shows how various impacts were ranked in importance, and statistically compares mean scores across groups (larger F values suggest there were differences between groups and superscripts identify the different groups)..

Table 13.  Impact importance ranked by user group1

	Type of Impact
	Upper River Floaters1
	Rank3
	Lower River Floaters1
	Rank3
	Power-boaters1
	Rank3
	Bank Users1
	Rank3
	F-value2

	Beat out campsites
	3.1a
	8
	3.1a
	10
	3.1a
	5
	3.6b
	5
	4.25

	ATV trails along river
	3.8a
	6
	3.7ac
	7
	3.1bc
	5
	3.7a
	4
	4.69

	Camping near others
	3.8a
	6
	3.6ac
	8
	3.2bc
	4
	2.9b
	7
	14.25

	Competition for campsites
	4.1a
	4
	3.9ac
	5
	3.5bc
	3
	3.7ac
	4
	5.21

	Launch congestion
	3.0ac
	9
	3.4a
	9
	3.2ac
	4
	2.9bc
	7
	3.49

	Motorboat encounters
	3.9a
	5
	4.0a
	4
	2.5b
	3
	3.5a
	6
	26.13

	Large group encounters
	3.8a
	6
	3.8a
	6
	3.2bc
	4
	3.6ac
	5
	4.33

	Noisy group encounters
	4.4a
	3
	4.2a
	3
	3.7b
	2
	4.3a
	1
	8.22

	Airboat encounters
	4.7a
	1
	4.3ac
	2
	3.8bc
	1
	4.0bc
	3
	8.92

	Jet ski encounters
	4.5a
	2
	4.4a
	1
	3.8bc
	1
	4.2ac
	2
	5.42

	Aircraft encounters
	3.2a
	7
	3.0ac
	11
	2.6bcd
	7
	2.9ad
	7
	3.00

	ATV encounters
	3.9a
	5
	3.7a
	7
	3.0bc
	6
	3.5ac
	6
	6.67


1. Cell entries are mean ratings based on the following scale:

1 = Adds to my trips

2 = Does not affect my trips

3 = Slightly detracts from my trips

4 = Moderately detracts from my trips

5 = Highly detracts from my trips

Means with different superscripts differ at p<.05.

2. All are significant at p<.05.

3. Rank refers to the importance of the impacts (1 = most important or most likely to detract from the trip, 12 = least important or least likely to detract from the trip) for the user group in the preceding column.

Impact importance results suggest a number of conclusions useful for future planning and management.  

· Across all user groups, encounters with jet skis, airboats, and noisy groups are among the top three impacts with the potential to detract from trips.  

· Floaters were also sensitive to ATV and powerboat encounters (mean importance score was 3.9 or “moderately detracts”), although not to the same extent as jet skis and airboats.  Powerboat users were less concerned with this impact (mean importance score was 2.5, or somewhere between “slightly detracts” and “does not affect my trips”).

· Competition for campsites also rated relatively high across all groups (ranked between 3rd and 5th, depending upon the group), while camping near others was important to boater groups but less so for bank users (who are essentially camping in developed campgrounds).   

· Mirroring the impact results above, “beat-out” campsites were relatively less important to floating groups (ranked 8th and 10th), and even though this was the fifth most important impact among powerboaters, the mean scores for all three boater groups were only 3.1 (equivalent to “slightly detracts”).

· In general, powerboaters were less likely to report that impacts moderately or highly detract from trips, except for jet skis, air boats, or noisy groups.  

VI.  Coping with Impacts and Crowding

This chapter addresses how users respond to impacts and crowding, including questions about whether they currently plan trips to avoid high use segments or times, or whether they have been displaced from segments or seasons because of crowding.  

Avoiding High Use

Users were asked whether they planned trips to avoid high use and related impacts, and if so, how did they modify their plans.  Results are given in Figure 9 (Page 33) for the entire sample and for various group sub-samples.

Results suggest that almost half of all users adjust their plans to address potential crowding, with nearly two thirds of the Upper River floaters (64%) and well over half of the Lower River floaters (59%) reporting this behavior.  In contrast, only about a third of the powerboaters and bank users said the same.  A possible explanation is that most powerboaters and bank anglers are focused on king salmon fishing, which offers fewer alternatives for planning trips to avoid crowds (the kings are only in the river and available for fishing for about a month).

Among users who plan to avoid high use, the most common choice is to visit the river at a different time of the week (over a third of users among all groups).  Among Upper River floaters, however, 42% said they went at a different time of the year, and 21% would go to a different river.  This is consistent with the hypothesis that Upper River floaters are not as king salmon-dependent, and enjoy the river for multiple attributes that are available outside the king season.  This also helps explain increased Upper River use levels evident after mid-July in recent years.

Over a quarter of Lower River floaters reported willingness to go to another segment (probably the Upper River), while 30% reported willingness to go to another river.  Powerboaters were less likely to choose each of the alternative choices, indicating a certain loyalty to the river in spite of potential crowding.  This is consistent with their lower reported impact levels and lower impact sensitivity (higher tolerances) as shown in other results.

Displacement

Users were also asked if they have stopped using any segment of the Gulkana because of a decline in trip quality; results are shown in Figure 10 (page 34).  This figure also provides information about the most important reasons for being “displaced” among different user groups.  Note: these data do not reflect estimates of users who have been displaced by impacts and have not returned to any segment of the river; estimates of resource-displaced users is notoriously difficult to research without a longitudinal study (tracking users over the years).

In contrast to the “avoiding crowds” results, few current Gulkana users appear displaced to other segments (17% overall).  Lower River Floaters (22%) and bank anglers (22%) were more likely to be displaced, followed by Upper River floaters (16%) and powerboaters (9%).

The reasons for displacement varied considerably by group and segment.  Among Upper River floaters however, crowding and motorized use were common reasons; among the other three groups, crowding and motorized use, and a decline in fishing quality were common reasons.
Figure 9. Users who plan trips to avoid high use times
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If you choose to avoid high use times, how do you modify your plans?1
	
	Upper River Floaters
	Lower River Floaters
	Powerboaters
	Bank Users

	Visit at different time of week
	36%
	43%
	35%
	31%

	Visit at different time of season
	42
	20
	7
	10

	Take shorter trip
	5
	12
	2
	7

	Take longer trip
	5
	3
	0
	0

	Visit different segment
	12
	28
	10
	17

	Visit different river
	21
	30
	6
	22


1. Cell entries are percent of respondents who would modify their plans with the given alternative. Column and row percentages do not total 100% due to the fact that respondents were allowed to select any alternatives that applied.

Figure 10. Users who reported discontinuing use of any segment of the Gulkana because trip quality has declined
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Reported reasons for declining quality of certain river segments

	
Segment
	Upper River Floaters
	Lower River Floaters
	Powerboaters
	Bank Users

	
	Reason
	n
	Reason
	n
	Reason
	n
	Reason
	n

	Upper Main Stem
	Too crowded
Too much motorized use
Loss of natural character
	2
1
1
	Change in fishing regulations
	1
	
	
	Too crowded
Decline in fishing quality
Too much motorized use
	1
1
1

	Upstream Confluence
	Too crowded
Too much motorized use
	1
1
	
	
	
	
	Too crowded
Decline in fishing qualtiy
Too much motorized use
	2
1
2

	Sourdough Segment
	Too crowded
Too much motorized use
	2
3
	Too crowded
Decline in fishing quality
	1
2
	Decline in fishing quality
	1
	Too crowded
Too much motorized use
Decline in fishing quality
Loss of natural character
	4
4
1
1

	Lower Main
	Too crowded
Too much motorized use
	3
3
	Too crowded
Decline in fishing quality
	2
3
	Too crowded
Loss of natural character
Too much motorized use
	1
1
1
	Too crowded
Too much motorized use
	3
2

	Richardson Bridge
	Too crowded
Too much motorized use
	4
1
	Too crowded
Too  much motorized use
	5
3
	Too crowded
	1
	Too crowded
Too much motorized use
Decline in fishing quality
	3
2
2

	Middle Fork
	
	
	
	
	
	
	Too crowded
	1

	Upper West Fork
	
	
	
	
	
	
	Too crowded
	1


VII.  Opinion Toward Management Strategies

This chapter describes support and opposition to a series of possible management strategies that could be used to address crowding, conflicts, or other issues on the Gulkana.  The chapter is organized by types of alternatives, covering development, education, regulatory, and use limit options.  The actions in the survey were developed by managers and researchers based on information from scoping meetings for the Gulkana, as well as from common management regimes used on other rivers in Alaska and the West.   

Results are presented in a series of graphs showing percent support and opposition by different user groups as well as by float and powerboat guides.  The survey asked users to respond to each alternative on a five-point scale from strong support to strongly oppose with a neutral mid-point; for simplicity we have collapsed the “strongly” and “slightly” categories on each side.  The percent who chose “neutral” can be calculated as 100 – support  + opposition.

The preamble and format of the question follows:

Addressing or minimizing impacts may involve trade-offs.  The following questions ask for your opinion toward management strategies that might be used to help reduce impacts. (Please circle one number for each item).

Note:  These strategies have been mentioned by the public or have been used on other rivers in Alaska or the Lower 48. No decisions have been made to implement any strategy; we are interested in what you think of them.

	
	Strongly

Oppose
	Oppose
	Neutral
	Support
	Strongly

Support

	Alternative 1…
	1
	2
	3
	4
	5

	Alternative 2…
	1
	2
	3
	4
	5


Development Alternatives

Development actions employ a “technical fix” approach and usually refer to human-built structures or other capital improvements that modify the environment.  Development actions are important for creating new opportunities and often have decisive roles when maintaining or enhancing existing opportunities.  Applied to river settings, development actions tend to be employed to 1) minimize human impacts to biophysical resources or 2) to accommodate the sheer volume of use (provide expected facilities).

Users on the Gulkana were asked to respond to four development alternatives:

· Develop more campsites along the river to handle peak use

· Provide more outhouses on the river

· Improve boat launch at Richardson Highway Bridge

· Develop a campground at Richardson Highway Bridge

Opinion toward these alternatives is given in Figure 11.
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Figure 11. Opinion toward development alternatives among groups

Results suggest there was generally more support than opposition for these development options, and there was often substantial majority support for some alternatives and some groups.  Key findings include:

· Bank users and Upper River floaters were more supportive of increased campsites; the Richardson Bridge and certain bottleneck areas on the Upper River (near the Middle Fork Confluence and Canyon Rapids) have some campsite scarcity issues at high use times. 

· Outhouse development was more strongly supported by bank users and powerboat guides, although majorities of nearly all groups supported this action.

· Powerboat users and powerboat guides were most supportive of Richardson Bridge boat ramp improvements, an unsurprising finding given that these would improve facilities in obvious ways for those users; interestingly, bank users were far less supportive (and 40% were neutral) of this alternative, although there was more support than opposition.

· There was general recognition by all groups that the Richardson Bridge requires some campground facilities and organization, with guides and powerboaters showing particularly strong support.

Education Alternatives

Education actions refer to measures that employ a “cognitive fix” approach and represent systematic persuasion efforts by managers to modify human behavior that is causing unacceptable biophysical or social impacts.  As a way to address human-caused impact problems, managers sometimes view education actions as a panacea (Roggenbuck, 1992).  “If people only understood what impacts they cause,” proponents declare, “we can get them to behave differently.”  Compared to regulatory approaches, education is also preferred by many managers because it is less obtrusive.  

In river settings, education actions focus on minimum impact practices (e.g., no trace camping, human waste disposal), resource competition ethics (e.g., codes of behavior in “combat fishing” situations), and angling ethics (e.g., catch and release of non-anadramous species, which regulations require for some species on the Gulkana).  Attempts to establish norms for these behaviors are evident in agency literature, information boards, etc., as well as in the popular media (e.g., Outside, Backpacker, Field and Stream).  Although most recreationists are probably aware of these ethical codes, their effect on behavior is less clear.  Persuasion research also suggests that designing messages that attract users’ attention and change both attitudes and behavior over the long term can be complex and challenging (Manfredo, 1992).

Gulkana users were asked about two education alternatives:

· Provide more river safety information

· Increase information about minimum impact practices
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Figure 12.  Opinion toward education alternatives among relevant groups

Results suggest there was support for both education alternatives, with greater support evident for minimum impact information among all groups.  Very few users opposed these types of actions, although powerboat guides appeared slightly more skeptical of either action.  More users were neutral for the safety information action, suggesting generally that safety was not considered as significant an issue as minimizing impacts.  This may also reflect success from BLM’s efforts to increase safety awareness on the river over the past three years.

Regulatory Alternatives

Regulatory alternatives refer to actions that employ a “structural fix” approach; the focus here is on changing human behavior to minimize biophysical or social experience impacts even if one cannot change peoples’ attitudes and norms toward those behaviors first.  Regulations are essentially formal norms enforced through specific external sanctions, and they become necessary when educational alternatives fall short. 

In reality, educational and regulatory approaches are complementary rather than competitive (Lucas, 1982).  Many regulations are used as reinforcement for educational efforts, while all regulations need to be widely known through education to be effective.  In some cases, regulations are as much about raising the level of awareness about problem behaviors (and the impacts they cause) as they are about enforcement. 

For the Gulkana, regulatory options included the following.  

· Limit the length of stay at heavily used campsites to 36 hours during king salmon season

· Limit the length of stay at heavily used campsites to 72 hours after king salmon season 

· Require portable toilets (users would have to carry out their solid waste)

· Prohibit open fires on the ground.  Require fire pans or stoves.

· Increase law / regulation enforcement

· Limit group sizes to 12 per party

· Prohibit two or more float boats from tying up together

Figures 13 and 14 provide opinions toward these regulation alternatives among different groups. Additional regulatory actions addressing motorized/non-motorized conflicts are discussed in separate sections in this chapter.
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Figure 13. Opinion toward regulation alternatives.

These results suggest mixed opinion toward regulatory actions.  For both of the camp limit alternatives, there was strong majority support among guides and floaters, but more opposition than support among powerboaters and bank users.  A partial explanation focuses on the way those latter two groups are likely to camp in the same area and “commute” to their fishing locations each day.  This regulation could significantly affect the way they currently use the river.  Floaters, in contrast, typically change camp each day and so camp limits would not affect them.

Although a majority of guides (and a strong majority of powerboat guides) support a portable toilet regulation, boaters showed more opposition than support while bank users showed more support than opposition.  This regulation, in place on many rivers in the Lower 48, requires a significant change in equipment and norms, but has become well accepted in many areas.  These data, however, suggest that some Gulkana users are not prepared to support this type of change at this time, even if they do notice human waste impacts slightly more often than they would like.   

There was strong opposition by virtually all groups toward a regulation requiring fire pans.  This type of regulation (which is also in place on many Lower 48 rivers where ash waste is an aesthetic issue and fire danger is a concern), also requires an equipment and behavior norm change.  Gulkana users do not appear ready for such measures, although floater guides show majority support.  For several years, BLM has encouraged float guides to use fire pans and they appear to have largely accepted this advice. 
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Figure 14. Opinion toward other regulation alternatives.

Results suggest that users are cautiously supportive of increased law enforcement (showing more support than opposition), but that guides showed strong majority support.  By contrast (not reported in this figure), all users and guides (84%) were strongly supportive of continuing existing river clean-up programs (“4/5 patrol trips per year on the BLM-managed segments”).  Users apparently distinguish clean-up/education patrols from law enforcement patrols, and prefer the former.

There is strong support for group size limits, which is unsurprising given the impact importance of “noisy groups” and data that show few current users travel in groups of 12 or more (so the regulation would not affect them).  

The floater tie-up regulation, an idea designed to increase safety and minimize a motorized/non-motorized conflict, received mixed reviews.  While there was slightly more support than opposition from Lower River floaters, the opposite was true for Upper River floaters.  Powerboaters showed more support than opposition while float guides showed near majority support and near majority support and powerboat guides unanimously supported it.  This regulation should probably be viewed as a minor concession by floaters in traditional motorized use areas which might help alleviate some safety problems and lower antipathy between the two groups.

ATV Regulation Alternatives

BLM was interested in opinion toward several regulations that might be used to address impacts from increased ATV use, an issue along trails that cross or approach the river corridor on the Middle Fork, at the confluence of the Middle Fork and the Main Stem, and at the easements along the Lower River.  Figure 15 shows results for the following:

· Require ATVs to travel on designated trails only

· Designate specific campsites for ATV use and close all other campsites to ATV access

· Require ATVs to be parked out of sight of the river

· Allow commercial operators to use ATVs to access the river for fishing or other activities
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Figure 15. Opinion toward ATV regulation alternatives.

Results suggest there is widespread support for regulations that control ATV use and minimize their effects on river corridor users (as well as opposition to allowing increased use by permitted commercial ATV use).  Among the alternatives, there was more support for designated trails and camps than for a requirement to keep ATVs out of sight of the river; this suggests users recognize that major impacts from ATV use are trail condition-related, not visual.   In virtually all cases, powerboaters were the least supportive of these regulations, while Upper River floaters tend to be more supportive.  Guides followed users regarding these regulations, but were generally less opposed to commercial ATV permits (showing a kinship with other potential operators)..   

Powerboat Regulation Alternatives 

Motorized/non-motorized conflicts are among the most common problems recreation managers must face; they can also be among the most contentious.  Motorized and non-motorized users mix on several segments of the Gulkana (most notably on the Sourdough and Upstream Confluence segments), and BLM planners were interested in understanding 1) if a conflict exists on those or other segments, and 2) what users thought about various regulations that might be used to address them.  Potential regulatory alternatives in the survey were developed based on the most commonly used actions to address these conflicts: actions that separate users by time or space.  A few alternatives also explored regulations aimed at reducing potential environmental or safety concerns. 

The survey began with a general questions about users’ “philosophy” toward motorized use restrictions as given below.  Results are shown in Table 14 for various groups.

Some people have expressed concern about motorboat use on the Gulkana River, and planners are interested in addressing any conflicts or problems.  The following questions ask for your opinion on motorized boat issues.  

Note: The Bureau of Land Management and the State of Alaska may not have the authority to implement some of the following actions, but they have been suggested by the public and we are interested learning about them.  


In general, do you support restricting motorized boating use on the Gulkana? (Circle one number).


1.  No, I’ll always support unlimited motorized access on the Gulkana 


2.  Maybe, it depends on the areas or times that would be restricted 


3.  Yes, some areas and times should be non-motorized 

Table 14.  Percentage of groups with various “philosophies” toward restricting motorized use.

	
	No, support unlimited motorized use
	Maybe, depends on restrictions
	Yes, some areas should be non-motorized

	Upper River floaters
	2
	11
	87

	Lower River floaters
	10
	33
	57

	Powerboaters
	54
	34
	12

	Bank users
	7
	36
	58

	Float guides
	9
	9
	82

	Powerboat guides
	50
	25
	25


Results are consistent with classic conflict situations: floating groups tend to support the idea of at least some non-motorized areas or times, while motorized users are strongly opposed.  Lower River floaters and bank users are less likely to believe that non-motorized areas are necessary than Upper River floaters and float guides.  

Segment Prohibitions

The current Gulkana River Management Plan (USDI, 1983) “allows” motorized boating use on the Sourdough Segment upstream to 1 mile above the confluence with the West Fork until August 15 each year; after that motorized boat use is allowed on the entire river.  BLM has not enforced a motorized prohibition and currently recommends non-motorized use on the Upper River above the Sourdough Segment (BLM posts a sign one mile up river from the West Fork confluence that recommends no powerboat travel beyond that point).  Users were asked if more formal non-motorized areas should be developed through segment motorized use prohibitions.  Results are given in Figure 16 for the various groups.   
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Figure 16. Opinion toward segment powerboat prohibitions.

Results show classic differences between floating and powerboat groups, with floaters generally supporting prohibitions and powerboaters generally opposing them.  However, there was slightly more floater support and less powerboat opposition to prohibitions on the Upper Main Stem, a segment where most powerboaters currently do not go (probably because of navigation/boat passage issues; there are boulder gardens just upstream from the State Bait Sign).

Results also show that Lower River floaters and bank users are less supportive of non-motorized zones than Upper River floaters or float guides.  This fits with other data that show these groups are less interested in primitive trips and have less stringent tolerances for a variety of impacts.

Although the sample size was small (n=4), half of the powerboat guides supported powerboat restrictions on the Upper Main Stem and both Middle and West forks, a somewhat surprising result.  These guides may simply recognize that parts of each of those segments are generally not accessible to jetboats they currently use on the river.  These prohibitions thus would not really take away their current access. 

Alternatives to Segment Prohibitions

Users were also asked about alternative regulations that might be used to create non-motorized use opportunities as given below.  Results are shown in Figure 17, and follow classic conflict patterns:  Most floaters and bank users support prohibiting motorized use on certain days of the week, for 2 weeks during king salmon season, and above the West Fork during king salmon season, while most powerboaters and powerboat guides oppose such restrictions.  Of the various options, a prohibition on certain days of the week receives the strongest floater support.  However, none of these options were supported by any sizable number of powerboat users.  Compromise regulations that followed from these models would be difficult to craft.
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Figure 17. Opinion toward alternative powerboat restrictions.

Alternative Craft and Horsepower Restrictions

Users were also asked about prohibitions of certain types of motorized craft and horsepower limits.  These alternatives have been suggested by users to address potential environmental issues (e.g. erosion, fish spawning disturbance) or safety and aesthetic issues (e.g., wakes created by powerboats, noise levels).  Figure 18 shows results for these alternatives among different groups.
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Figure 18. Opinion toward alternative craft and horsepower restrictions.

Results suggest there is widespread support for airboat and jet ski bans among all groups, even powerboaters (although their support is less strong).  Although the impacts of these two types of craft are different, there is clear antipathy toward them by other river users.  The Gulkana currently sees regular air boat use and jet ski use is rare but increasing.

Results show the familiar floater/powerboater split toward horsepower limits, particularly at the two lower levels.  A horsepower limit at 200 hp, however, is opposed less strongly by powerboaters, and a majority of powerboat guides actually support both 115 and 200 hp limits.  Current guides on the river generally use boats less than 115 hp.

Use Limits

A final class of actions adopt a use limit or “carrying capacity” approach.  The fundamental idea that higher use levels equates with higher impact levels persists in both the recreation management field and among the public, even though data suggests links between use and impacts can be relatively complicated (Shelby & Heberlein, 1986; Kuss et al., 1990).  Advancements in research as well as the development of several similar visitor impact planning frameworks (e.g., C-CAP, LAC, VIM, and VERP) are essentially efforts to cope with this complexity instead of focusing on use limits as a single “magic” solution (Washburne, 1982; Shelby and Heberlein, 1986; Graefe et al., 1990).   Nonetheless, use limits remain a powerful management strategy for dealing with some impacts, especially in geographically concentrated areas such as river corridors.

In general, use limit alternatives appear to have greater efficacy when addressing social impacts such as encounter levels or competition for sites and facilities.  In contrast, many biophysical impacts appear less directly related to use levels because initial or relatively low levels of use may create proportionately larger impacts (Hammitt & Cole 1987; Kuss et al., 1990).  For example, the first few groups to pioneer a campsite appear to have the greatest impacts on vegetation loss; subsequent groups then camp in the same areas and typically cause marginal additional impact (Cole, 1987).  Some wildlife disturbance impacts may similarly fall into this pattern, as wildlife learning theory suggests that many animals have the capacity to adjust or habituate to human uses over time, while initial encounters may cause flight (Knight & Cole, 1995; Whittaker & Knight, 1998).  However, others suggest that some wildlife disturbance impacts may be cumulative: for example, more people over a longer time period may increase disturbance problems for bald eagles (Anthony et al., 1995), a key species on the Gulkana. 

In river settings like the Gulkana, use limits are a potentially effective tool because impacts are likely to be related to use levels.  A variety of social impacts as well as bald eagle disturbance impacts appear to have some relationship with numbers of users, and limits on use might well prevent some “impact problems” from becoming too severe.  

The trade-off with use limits, of course, is loss of access and a heavier managerial footprint.  A series of questions in the survey therefore asked users to assess this trade-off and respond to the philosophy and practical aspects of use limits for the Gulkana.  The idea was to assess if the “cure” (use limits) is more acceptable than the “disease” (high impact levels).

Use Limit Philosophy

Users were asked to respond to a pair of general questions about use limits both during and after the king season.  The first question is given below:


Would you be willing to compete for a limited number of permits to use the Gulkana if it meant that there would be fewer other users on the river during the king salmon season?  (Circle one number).

1.  Yes, some limits on use are needed now.


2.  Maybe, but it depends upon how many permits would be allowed at one time.


3.  Maybe, but it depends upon how permits are allocated.


4.  Maybe, but it depends on how many permits are allowed and how they are allocated.


5.  No, I’ll always want unlimited access to the river.


6.  It doesn’t matter to me.
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Figure 19. Willingness to compete for permits during king salmon season (June 15 – July 19)
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Figure 20. Willingness to compete for permits after king salmon season

Results suggest that although nearly half of the Upper River floaters might support use limits during the king season (reporting “yes” or one of the three “maybe” responses), majorities of powerboaters and bank users are clearly opposed, and Lower River floaters are divided (with higher numbers reporting “maybe” than “yes” than for Upper River floaters).  Based on these results, it seems unlikely that permits will find general acceptance among users for any segment except the Upper River, and support for that would depend on the details of the system.  Post king salmon season results show even less support for use limits, possibly because users recognize this season already has fewer impact and crowding problems that limits are designed to address.  

Use Limit Support

Users were also asked to react to use limit alternatives in the context of other management actions.  The specific items are given below; Figure 21 shows results for various groups.  

· Limit the number of private or non-guided trips

· Limit the number of guided trips

· Limit the number of all trips

· Set up a reservation system for heavily used campsites
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Figure 21. Opinion toward use limit alternatives

Results suggest that a majority of the three user groups opposed limiting private trips, even among Upper River floaters.  However, guides (and particularly power guides) supported private use limits.  In contrast, a strong majority of all groups except powerboaters (who still showed more support than opposition) support limits on commercial trips.  This result anticipates a potential guide/private conflict that has been evident on many Lower 48 rivers, as well as on the Kenai (Whittaker and Shelby, 1993).  Interestingly, current guides support commercial use limits however, perhaps assuming that they will receive “grandfather” access or permit rights (an assumption that has historically held true on many western rivers that have adopted limits).  Note: Commercial uses on the Gulkana are permitted and limited.  Under a temporary moratorium during the current planning process, both the number of guides and the number of trips they take are limited to their highest historical levels.

Results show little support for limits on both private and commercial trips, except by guides themselves.  Again, the presumption of “grandfather rights” makes this result understandable.  If use is limited and current guides retain permits, their access rights become more valuable.

The one use limit option that seems to hold some promise from an administrative point of view is a reservation system for a select number of high use campsites on the Upper River.  There are obvious bottlenecks at the Middle Fork confluence, around “Potty Island” and at Canyon Rapids; a reservation system would eliminate shared camps and overcrowding at these sites (albeit with some increase in regimentation).  However, few users showed much enthusiasm for this alternative, with slightly more opposition than support among Upper River floaters, the converse among Lower River floaters and bank users, and majority opposition by powerboaters.  Guides, in contrast, showed majority support for this alternative.

Permit System Preferences

Users were asked additional questions about how a permit system should work if it were to be implemented on the river.  Questions from the survey and responses by group are given in figures 22 through 24.

Should a permit system reduce use a little or a lot?

If a permit system were to be implemented, which of the following options do you prefer?


A permit system…     (Circle one number).

1.  …that allows use to increase slightly over current levels. 


2.  …that freezes use at about current levels.


3.  …that reduces current use levels a small amount.


4.  …that reduces current use levels by a large amount.


5.  …without fees or limits, but which would allow increased education/regulation enforcement 


6.  I don’t support having a permit system for the Gulkana.
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Figure 22. Preferred level of use limitation if a permit system were adopted.

Results again show that there is considerable reluctance to support any use limit system, particularly among powerboaters, bank users, and Lower River floaters.  Between 43 and 64% of those groups flatly oppose any limits, with an additional 8 to 19% only willing to have a registration-type system that has no use limit and is used primarily for education and use level monitoring.  

Among Upper River floaters, only about a third flatly oppose limits, but an additional 5% prefer a registration system only.  Among the rest, there is divided support for a permit system that freezes use (24%) or reduces it a little (24%).  Relatively fewer Upper River floaters supported dramatic cuts in use (3%), while about 10% would allow use to increase a little before implementing a use limit.  If a use limit were installed, it is likely to gain more support if it did not dramatically reduce current use levels or patterns. Float guides showed similar responses to Upper River floaters, but had even fewer respondents flatly opposing a permit system.  Powerboat guides were surprisingly supportive of a permit system, with the highest percentage interested in a system that freezes current use.

When should a permit system apply?

If a permit system were necessary, should it apply to the whole season or just parts of the season? 

1.  The entire season should have a single use limit

2.  There should be different limits during and after king season (or no limits for part of the season)

3.  I don’t support having a permit system for the Gulkana.
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Figure 23. Preferred timing for a permit system

Results suggest that while many users still flatly oppose a permit system (as discussed above), support would be more likely if any permit system had variable limits (different levels for different seasons).  Users and guides clearly recognize that there are different opportunities at different times of the year and that a single use level could diminish that diversity.

Where should a permit system apply?

If a permit system were necessary, should it apply to the whole river or the Upper Main Stem only? 
1.  A permit system should apply to the entire river

2.  The permit system needs to apply to the Upper Main Stem (from Paxson Lake outlet to 

     the West Fork)

3.  The permit system needs to apply to the Upper Main Stem from the West Fork to Sourdough.

4.  The permit system needs to apply to the West Fork and Middle Fork.

3.  I don’t support having a permit system for the Gulkana.
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Figure 24. Preferred segments for a permit system

Results reiterate flat opposition to a permit system by substantial numbers of users, particularly among powerboaters, bank users, and Lower River floaters.   Among those that support a permit system, about one quarter to a third prefer limits on the entire river, while there is less interest in permits for just the Upper River or just the Sourdough segment.  Relatively few users appear to support a permit system for either of the two forks of the Gulkana, perhaps recognizing there are already low use levels on those parts of the river. 

Taken together, data from this survey suggests a majority of Gulkana users do not think use limits are necessary to address impacts on the river at this time.  However, there appears to be potential support for limits on the Upper River among floaters who use that segment if impacts increase.    

If use limits are contemplated, managers are cautioned to recognize that limits have trade-offs and unintentional consequences for certain experiences.  They undeniably involve greater regimentation as well as administrative costs and energy (Brunson et al., 1992).  Even when recreationists recognize the utility of use limits, few users gain benefits from having to obtain permits.  There are also several considerations in how use limits should be implemented, including how to allocate use among different groups (e.g., commercial vs. non-commercial users) and which rationing method to use (e.g., reservations, lotteries, first-come/first-served, merit systems, or pricing).  Existing information in the research literature about users’ attitudes toward these choices and the trade-offs they present could prove useful if planners want to further explore use limit options (Shelby & Danley, 1980; Shelby et al., 1982; Shelby, Whittaker & Danley, 1989; EDAW, 1995). 
User Fees

User fees are increasingly being implemented to help offset the costs of managing recreation areas in an era of fiscal austerity.  Alaska has not escaped this management trend, with Alaska State Parks recently installing day use fees at a number of sites across the state.  Various federal agencies also have day use, camping, and boat launching fees at various facilities across the state.  

On the Gulkana, fees are currently only assessed for camping at developed campgrounds, but BLM was interested in learning if users would be willing to pay general use fees to help manage the river.  The question from the survey follows; results are given in Figure 25 on the next page.


Management of the Gulkana River (facility maintenance, river patrols, etc.) is currently paid by state and federal agencies from general tax revenues and commercial use fees paid by guides.  Do you support having all users pay a fee to use the river if it were spent on Gulkana River management?  


1.  No  ( SKIP TO NEXT PAGE


2.  Yes  

If you are willing to pay a fee, how much should it be?  (Write a dollar amount for each; if you don’t think a type of fee is appropriate, place an X in the blank).


_____ dollar(s) per person per season


_____ dollar(s) per person per day


_____ dollar(s) per each boat launch 

Results suggest that users were essentially divided over whether they would be willing to pay a fee.  Overall, 52% were opposed to fees while 48% would pay them.  However, group differences show that Upper River floaters were far more willing to pay fees (59%) than other groups (37 to 49%).  Among those willing to pay, mean amounts were between 18 to 35 dollars per season, 3 to 20 per day, and 10 to 25 dollars per boat launch; the high ends of these ranges were due to higher estimates provided by bank anglers who were heavily populated by out of state anglers.

If fees are contemplated, planners should recognize that they can affect the managerial footprint of experiences, and may affect the type of user that comes to an area as well.  Depending upon their magnitude and method of collection, fees may be well received and appropriate for some opportunities (particularly those that feature developed facilities that people are accustomed to paying for at privately-managed recreation areas).  With other types of opportunities, however, fees may be less appropriate and less acceptable to users (e.g., remote, wilderness-oriented experiences that feature an absence of managerial presence and few facilities).  

In addition to direct effects on users, fee programs may also impact future management choices in other more subtle ways.  If user fees lead to lower legislative appropriations for management, for example, agency revenue streams could become dependent upon high use levels and might cause managers to favor developing higher density opportunities.  This could also make agencies more interested in developed opportunities that typically feature higher fees and revenues.  Taken together, fee programs run the risk of “commercializing” recreation experiences, with both direct and indirect (and perhaps unintended) consequences.  User fee programs can be an important source of management revenue, but fees may be more appropriate for some experiences than others, and deserve consideration beyond the issue of whether people are willing to pay them.     

Figure 25. Support for user fees to be used for management
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Amounts willing to pay for each type of fee

	Type of Fee
	Upper River  Floaters1
	Lower River Floaters1
	
Powerboaters1
	
Bank Users1
	
Total1
	Fee inappropriate2

	Per person per season
	$18.67
	$17.95
	$20.71
	$35.27
	$24.15
	42%

	Per person per day
	8.61
	3.80
	4.40
	19.63
	9.30
	45

	Per boat launch
	15.10
	15.95
	11.59
	23.83
	16.34
	36


1. Cell entries in these columns are mean willingness to pay figures

2. Cell entries in this column are percentages of all respondents indicating that this type of fee is inappropriate

Other Issues

This final section of the chapter reviews results for a few specific questions concerning easement use and designation of an additional segment of the river as part of the Wild and Scenic River System.  The survey questions and response follow.

Easement Use

Have you accessed the Lower Gulkana River via one or more of the following easements: Mile 141, Poplar Grove, or Sailor’s Pit?


1.  No  ( SKIP TO QUESTION 9 ON NEXT PAGE


2.  Yes


Do you want to continue to have access to the Lower Gulkana River via easements?


1.  No


2.  Yes
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Figure 26. Percent of groups that accessed Gulkana via easements
Results suggest that while a majority of Lower River floaters use the easements, only about half the bank users accessed the river via easements and relatively few powerboaters (36%) and Upper River floaters (22%) use them.  Among those who used the easements, between 92 and 100% were interested in continued access to those easements (92% for Upper River and Lower River floaters, 100% among powerboaters, and 96% among bank users).

West Fork Study Area Designation


When the Gulkana National Wild River Management Plan was developed in 1982-1983, the public recommended to BLM that the headwaters of the South Branch of the West Fork be added to the Gulkana National Wild River (see map on page 2 for the location of this study area).   Congressional approval would be required to designate this section.  In general, do you support adding this section to the National Wild and Scenic River System?   


1.  No  


2.  Yes
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Figure 27. Percent who support designating the headwaters of the South Branch 

of the West Fork as part of the Gulkana National Wild and Scenic River system
Results suggest that majorities of floaters and bank users favor the West Fork study area designation, but only 49% of powerboaters feel the same.  The highest support was among float guides and Upper River floaters.

VIII.  Conclusions and Recommendations

Taken together, data from the 1999 Gulkana River User Survey suggest several general conclusions about available and preferred recreation opportunities on the river.  These, in turn, have implications for future planning and management.  Major conclusions and recommendations are given below.  All recommendations are based on researcher knowledge and experience; they do not necessarily represent the views of BLM, the State of Alaska, or Ahtna and are simply provided for their consideration during future planning

Managing for a Diversity of Recreation Opportunities

Data from this survey suggests there are diverse recreation opportunities available on the Gulkana.  Different segments provide different types of trips at different times of the year, and users appear to both recognize and take advantage of those.  There are different use densities, types of users, and levels of impacts associated with each of these opportunities, and users generally seem to have developed tolerance levels in sync with those impact levels.  Managing agencies should generally recognize this diversity through proactive management, articulating standards for different opportunities and choosing appropriate management actions to maintain impacts at or below those standards.  

A directed visitor impacts planning effort utilizing Limits of Acceptable Change or similar framework may be the most effective way to achieve this, but less formal collaborative planning efforts that step-down from the existing 1983 river management plan may also suffice.  The important goal is to be explicit about the type of opportunities being considered, articulate standards for those opportunities, and link proposed management actions and the standards one is trying to maintain.  

Managing for High Quality

Regardless of the opportunity, or whether one is referring to the Designated or undesignated portions of the river, the clear management goals are resource protection and high quality recreation experiences.  The Richardson Bridge area during king season may need to be managed for “social recreation” or even “combat fishing” experiences, but the goal is still to manage for a high quality version of that experience.  The focus here may be on organizing campsites and parking areas, providing facilities to handle the sheer volume of use, or perhaps increasing management presences to deal with the inevitable conflict and competition created by high use densities.  With the Alaska Department of Transportation and Ahtna planning to redevelop and improve this area in the near future, there are good opportunities to define high quality recreation for this kind of opportunity and design facilities accordingly.  

In contrast, the lower use densities on the Upper Main Stem or the Middle or West Forks require attention as well, with a focus on key social and biophysical conditions that define those more primitive opportunities.  Data in this report help define differences in impacts and users tolerances for different segments and types of users.  Managers need to take that information and collaborate with stakeholder groups to define high quality Middle Fork, West Fork or Upper River trips during the different seasons.  Then, assuming agencies monitor those conditions, both the public and managers will know when things are changing and when actions need to be implemented to prevent unacceptable change.

Key Issues and Potential Management Initiatives

Without presuming to direct any future planning effort, we think it makes sense to define key issues on the river and suggest management initiatives that are likely to be effective and publicly acceptable for each.  While collaboration with stakeholders is urged to revise and finalize these choices, they might be considered starting points for future planning discussions.  Similarly, while the national guidelines for National Wild Rivers may offer some initial, general direction for management of the designated portions of the river, we think managers will have to focus on and address the specific issues given below in order to reconcile management with directives of the Act.

· High density opportunities in the vicinity of the Richardson Highway Bridge and possibly at the three BLM easements on the Lower River appear to have some overuse problems, including competition for camping and fishing sites.  This is likely to require significant facility development and improvements at Richardson Bridge, and possibly increased patrols or maintenance at the easements.  Public acceptability of these actions is likely to be high.  

· The Lower River appears to offer medium-high density float opportunities during king season that contrast with more primitive float opportunities on the Upper River.  Overuse on peak weekends is a concern, although current users appear to have higher tolerances that roughly match current impact levels.  Monitoring and clean-up efforts are recommended, along with increased education efforts.  The Lower River is passively managed except for the three easements, and users are likely to appreciate and support increased management attention.

· In the traditional powerboat use areas (Sourdough and Upstream Confluence segments), management should recognize that users have relatively higher tolerances for impacts and use levels during the peak king season.  However, it is also clear that if use were to continue to increase, some impacts would reach unacceptable levels.  Fishing and camp competition are likely to be the most critical impact issues, along with “signs of use” impacts such as litter and human waste.  A continued focus on clean-up patrols and education seems warranted, along with enforcement of existing fishing and commercial use regulations.  Powerboaters are generally opposed to other new regulations, including 36 hour limits on camp length of stay during king season (even as this is the most obvious way to address camp competition during the peak use period).  Working with stakeholders, planners might consider more liberal campsite length of stay regulations or reservation systems for a few prime campsites, but these are likely to remain controversial initiatives.  If use and impacts continue to increase, use might be limited in less overt ways by eliminating overflow parking at Sourdough to essentially cap use to the number of available parking spaces.  If this choice is made, we recommend explicit discussion of the action, linking it to articulated standards for Sourdough powerboat opportunities and correlations between use levels and impact levels (an analysis that may be possible with the data set developed for this survey).  

· On the Upper River, users are generally more sensitive to several impacts and more willing to accept intensive management (including regulations and use limits).  There are probably areas where current impact levels are at unacceptable levels for the majority of floaters (e.g., at Canyon Rapids, the Middle Fork confluence), although it appears that 1999 impact levels overall were close but not beyond most users’ tolerances.  A management focus on continued patrols and monitoring of key impacts (camp competition, fishing competition, perceived crowding, litter, human waste, and “beat out” camps are good choices) seems warranted.  Discussions with stakeholders about the conditions under which a permit system should be considered also make sense.  Current Upper River floaters are divided over use limits (permits or campsite reservation systems), but if use and impacts continue to increase, support for these types of actions is likely to grow.  These actions are also likely to be effective at limiting certain impacts.  Implementing permits or reservations, however, are likely to be controversial and administratively challenging.  The sooner planers and stakeholders begin discussions about these initiatives, the more likely they are to be effective and publicly acceptable if they are needed.  

· Small sample sizes means that these data have less utility for helping define opportunities on the Middle and West Forks, which have very low river use levels and are also subject to increasing trail use and impacts.  We assume that people are interested in primitive conditions and low use levels on these trips, but we lack the data to be sure.  It is clear that the two forks offer relatively rare low density opportunities close to the road system, but additional work is necessary to define standards for these opportunities.      

· These data suggest some motorized/non-motorized boat conflicts exist on the river, but these are relatively limited because current powerboat use is focused in the Upstream Confluence and Sourdough segments, and on limited sections on the Lower River.  While some floaters would like to see less or no motorized use on the Upstream Confluence segment or Lower River, others appear to recognize these as motorized use areas (particularly the Sourdough segment).  There is more support among floaters for formalizing non-motorized use on the Upper River, which would currently affect few powerboat users (who don’t usually travel that far upstream).  A majority of powerboat users, however, are opposed to any segment prohibitions, even if a segment sees little powerboat use.  If planners pursue a formal non-motorized use regulation for the Upper River, they should expect some controversy and considerable work with the relevant stakeholders (e.g., floaters, “quiet rights” advocates, powerboaters, and boating groups).  Other powerboat regulation proposals appear to reflect classic conflict opinions, and do not seem to offer compromise solutions that floaters and powerboaters would readily accept.    

· There appear to be some conflicts between floaters and ATV users.  Even though most boaters do not have encounters with ATV users; this conflict is reflected in majority support for a variety of ATV regulations.  The focus of this conflict may be related to perceived environmental and trail impacts, so a focus on maintaining designated ATV trails to a higher standard makes sense.  The 1983 management plan recommends that ATVs remain on existing trails and opposes expanding trails in the river corridor; it also requires ATVs to be parked out of sight of the river.  Enforcement programs rather than new regulations are probably the best approach to addressing this potential conflict.  ATV user groups are unlikely to oppose efforts to enforce current regulations if trail improvements on existing designated trails receive similar management attention.  Additional discussion of ATV issues will be presented in a parallel report on the Trail User survey results.

· There may be a developing conflict between commercial (guided) and private use.  When given the opportunity, users generally supported additional limits on guided use and were opposed to allowing guided ATV use into the river corridor.  Guided use is a relatively small proportion of total Gulkana use (probably less than 10%, even on the Sourdough and Lower River segments), so while it may be an obvious target it is unlikely to be responsible for a disproportionate share of impacts.  Even large reductions in guided use are unlikely to significantly lower impact levels on the river; antipathy toward guides is thus likely to reflect some degree of scapegoating (Whittaker & Shelby, 1993).  Guides and managers should probably view this as a “public relations” issue, and consider ways for guides to improve their standing with other users. 
Planning and Monitoring Needs

All of the recommendations above assume that BLM and other managing entities remain committed to a collaborative planning effort as outlined in the 1985 Memorandum of Understanding.  They also assume that BLM continues to lead in applying a visitor impact planning framework to this collaborative effort; while a formalized version of the framework is not necessary, applying the concepts and methods of those systems is crucial.   

We also recommend continued monitoring efforts on the river, ensuring that planners and stakeholders will have factual information to consider when making management decisions.  The Gulkana has extensive use and social impact data available, including information from this report.  Additional analysis of the data set from this study is also possible as planners and stakeholders focus on key issues.  Over time, however, use levels, user behaviors, and subsequent impacts may well shift; agencies need to track them into the future.  The 1989 review of monitoring practices (Whittaker, 1989) makes a number of recommendations for future monitoring, most of which BLM adopted at least in some years.  In many cases, these monitoring efforts remain relevant and should be continued.      

Summary and a Disclaimer

The current study provides a snapshot of user opinions from 1999, which appears to have had lower use in comparison to immediately preceding years.  If use had been higher, impacts and responses to those impacts might have varied from those reported here.  This possibility supports the need to continually monitor key impacts, and institutionalize periodic discussions with stakeholders and other land managing agencies.  Recreation areas and users change over time, and good management pays attention to those changes.

Visitor management on the Gulkana has been essentially static since Wild River designation in 1980.  While BLM has an active patrol/clean-up program and has developed access points (significantly improving Sourdough in the early 1990s), major initiatives to address social or biophysical impacts have not been taken.  This is a sign that users have generally treated the river and each other’s experiences with respect.  

However, use is considerably higher in recent years than when the river was designated in 1980, and some use patterns have changed.  There is also considerable potential for future use increases; the population of the state is continuing to grow, and visitation appears to be growing even faster.  Increased use is likely to cause additional impacts, often in an incremental way that may be difficult to notice from one year to the next.  Good management requires some attention to these changes, and agreement about how much change is acceptable before actions should be taken. The data in this report can be inserted into planning efforts to help define high quality recreation on the Gulkana, ensuring that impacts do not degrade the river ‘s resources or experiences.      

References

Anthony, R. G., Steidl, R. J., and McGarigal, K.  (1995).  Recreation and bald eagles in the Pacific Northwest. In Knight, R. L. and Gutzwiller, K. J. (Eds.) Wildlife and Recreationists: Coexistence through management and research.  Washington, D.C.: Island Press.

Brunson, M., B. Shelby, and J. Goodwin. (1992). Matching impacts with standards in the design of wilderness permit systems. In Standards for Wilderness Management. Pacific Northwest Research Station Gen. Tech. Report #PNW GTR 305, Portland, Oregon.

Bureau of Land Management.  (1999).  Inventory of campsites on the Gulkana River.  Unpublished report. 

Bureau of Land Management. (1983). Gulkana National Wild River: River management Plan.  

Cole, D. N.  1987.  Research on soil and vegetation in wilderness: A state of knowledge review.  USDA Forest Service Research Paper INT-288, Ogden Utah.  Intermountain Research Station.

Donnelly, M. P., Vaske, J. J., Whittaker, D., & Shelby, B.  (2000).  Toward an understanding of norm prevalence: A comparative-analysis.  Environmental Management, 25(4), 403-414.

EDAW.  (1995).  Reservation systems for boating on the Lower Deschutes River.  Consultant report for Oregon Parks and Recreation Division, Salem, OR.

Graefe, A. R., Kuss, F. R., & Vaske, J. J.  (1990).  Visitor impact management: The planning framework..  Washington, DC:  National Parks and Conservation Association.  105 pp.

Hammitt, W. E., and Cole, D. N.  (1987).  Wildland recreation: Ecology and Management.  New York: Wiley and Sons.

Heberlein, T. A., & Vaske, J. J.  (1977).  Crowding and visitor conflict on the Bois Brule River.  Technical Report WIS WRC 77-04.  Madison, WI:  University of Wisconsin, Water Resources Center.

Knight, R. L., and Cole, D. N.  (1995).  Wildlife responses to humans. In Knight, R. L. and Gutzwiller, K. J. (Eds.) Wildlife and Recreationists: Coexistence through management and research.  Washington, D.C.: Island Press.

Kuss, F. R., Graefe, A. R., & Vaske, J. J.  (1990).  Visitor impact management:  A review of research.  Washington, DC:  National Parks and Conservation Association.

Lucas, R. C.  1982.  Recreation regulations – when are they needed?  Journal of Forestry.  80(3): 148-151.

Manfredo, Manfredo, M. J. (Editor).  (1992).  Influencing human behavior: Theory and applications in recreation tourism, and natural resources management.  Champaign, Illinois: Sagamore Publishing.

National Park Service.  (1997).  VERP: The visitor experience and resource protection (VERP) framework, a handbook for planners and managers.  Denver, CO:  USDI, National Park Service, Denver Service Center.

Roggenbuck, J. W.  (1992).  Use of persuasion to reduce resource impacts and visitor conflicts.  In Manfredo, M. J. (Editor).  Influencing human behavior: Theory and applications in recreation tourism, and natural resources management.  Champaign, Illinois: Sagamore Publishing.

Shelby, B.  (1976).  Social psychological effects of crowding in wilderness:  The case of river trips in the Grand Canyon.  Ph.D. Dissertation.  Boulder, Colorado:  University of Colorado.

Shelby, B.  (1980). Contrasting recreation experiences: Motors and oars in the Grand Canyon. Journal of Soil & Water Conservation 35(3):129‑130Shelby & Danley, 1980

Shelby, B. & M. Danley. (1980). Allocating river use. USDA Forest Service, Region 6, Portland, December.

Shelby, B. B, Vaske, J. J., & Donnelly, M. P. (1996). Norms, standards and natural resources. Leisure Sciences, 18, 103-123.

Shelby, B., & Heberlein, T. A.  (1986).  Social carrying capacity in recreation settings.  Corvallis, OR:  Oregon State University Press.

Shelby, B., D. Whittaker  and M. Danley.  (1989). Idealism versus pragmatism in user evaluations of allocation systems. Leisure Sciences 11(1):61-70.

Shelby, B., M.S. Danley, K.C. Gibbs, and M.E. Petersen. (1982). Preferences of backpackers and river runners for allocation techniques. Jorunal of Forestry 80(7):416‑419.

Shelby, B., Vaske, J. J., & Heberlein, T. A.  (1989).  Comparative analysis of crowding in multiple locations:  Results from fifteen years of research.  Leisure Sciences,  11,  269-291.

Stankey, G. H., Cole, D. N., Lucas, R. C., Petersen, M. E., & Frissell, S. S. (1985).  The limits of acceptable change (LAC) system for wilderness planning (Report INT-176).  Ogden, Utah:  US Department of Agriculture, Forest Service. Intermountain Forest and Range Experiment Station.

Vaske, J. J., & Donnelly, M. P. (1999a). A value-attitude-behavior model predicting wildland preservation voting intentions. Society and Natural Resources, 12, 523-537.
Vaske, J. J., & Donnelly, M. P. (1999b).  Generalizing the encounter, crowding, norm relationship. Paper presented at the Congress on Recreation & Resource Capacity. Aspen, Colorado. 
Vaske, J. J., Decker, D. J., & Manfredo, M. J. (1995).  Human dimensions of wildlife management: An integrated framework for coexistence (pp. 33-49).  In R. Knight & K. Gutzwiller (Eds.), Wildlife and Recreationists:  Coexistence Through Management and Research. Washington, DC: Island Press.

Vaske, J. J., Donnelly, M. P., & Heberlein, T. A. (1980). Perceptions of crowding and resource quality by early and more recent visitors.  Leisure Sciences,  3(4), 367-381.

Vaske, J. J., Donnelly, M. P., & Puttkammer, A. (1995).  Goal specificity, goal attainment and satisfaction.  Colorado State University.  Unpublished manuscript.

Vaske, J. J., Donnelly, M. P., & Shelby, B.  (1993).  Establishing management standards:  Selected examples of the normative approach.  Environmental Management,  17(5),  629-643.

Vaske, J. J., Donnelly, M. P., Doctor, R. M., Petruzzi, J. P. (1994).  Social carrying capacity at the Columbia Icefield:  Applying the Visitor Impact Management framework. (HDNRU Rep. No. 11).  Fort Collins, CO:  Colorado State University.

Vaske, J. J., Donnelly, M. P., Heberlein, T. A., & Shelby, B. B.  (1982).  Differences in reported satisfaction ratings by consumptive and non-consumptive recreationists. Journal of Leisure Research, 14(3), 195-206.

Vaske, J. J., Donnelly, M. P., Wittmann, K., & Laidlaw, S. (1995). Interpersonal versus social-values conflict. Leisure Sciences, 17, 205-222.

Vaske, J. J., Shelby, B., Graefe, A. R., & Heberlein, T. A.  (1986).  Backcountry encounter norms:  Theory, method and empirical evidence.  Journal of Leisure Research,  18, 137-153. 

Vaske, J. J., Shelby, B., Graefe, A. R., & Heberlein, T. A.  (1986).  Backcountry encounter norms:  Theory, method and empirical evidence.  Journal of Leisure Research,  18, 137-153.

Vaske, J.J.  (1977).  The relationship between personal norms, social norms and reported contacts in Brule River visitors perception of crowding.  Masters Thesis.  University of Wisconsin, Madison.

Whittaker, D.  (1990).  Susitna Basin Recreation Rivers: “White papers” on critical planning issues.  Rivers, Trails and Conservation Assistance report for Alaska Department of Natural Resources.  May.   

Whittaker, D.  (1992).  Selecting indicators: Which impacts matter more?  In B. Shelby, G. Stankey, & B. Shindler (Eds.), Defining wilderness quality:  The role of standards in wilderness management - A Workshop Proceedings (pp. 13-22).  (General Technical Report PNW-GTR-305). Portland OR: USDA Forest Service, Pacific Northwest Research Station.

Whittaker, D.  (1997). Capacity norms on bear viewing platforms. Human Dimensions of Wildlife, 2, 37-49.

Whittaker, D.  (1991). Nenana River corridor recreation study.  Anchorage, AK: National Park Service, RTCA project report.  126 pp.

Whittaker, D.  (1996).  Kanektok, Goodnews, and Togiak Rivers: User Survey Findings and Implications.  Dillingham, AK: US Fish and Wildlife Service.  48 pp.

Whittaker, D., & Knight, R. L.  (1998).  Understanding wildlife responses to humans: A need for greater clarity in research and management.  Wildlife Society Bulletin, 26: 312-317.

Whittaker, D., & Shelby, B.  (1988).  Types of norms for recreation impacts: Extending the social norms concept.  Journal of Leisure Research, 20, 261-273.

Whittaker, D., & Shelby, B. (1992). Developing good standards: Criteria, characteristics and sources. In B. Shelby, G. Stankey, & B. Shindler (Eds.), Defining wilderness quality:  The role of standards in wilderness management - A Workshop Proceedings (pp. 6-12).  (General Technical Report PNW-GTR-305). Portland OR: USDA Forest Service, Pacific Northwest Research Station.

Whittaker, D., & Shelby, B. (1993). Kenai River carrying capacity study: Important conclusions and implications.  Report to Alaska State Parks. Anchorage, AK: National Park Service, RTCA project report.

Whittaker, D., & Shelby, B. (1996).  Norms in high-density settings: Results from several Alaskan rivers.  Paper presented at the 6th International Symposium on Society and Resource Management.  The Pennsylvania State University, May.

Appendix A

Selected Use Level Information

This appendix summarizes overflight use information for the Gulkana.  Not intended as a complete analysis of all available use information, the goal is to generally suggest how use has varied over the years, how it tends to vary through a season, and to compare 1999 (when the survey was conducted) with immediately preceding years.  Methods and results are discussed as figures are shown.

Peak Use on Entire River Through the Year, 1999

This figure suggests general use patterns through the year.  Utilizing overflight data available for 1999, it plots the highest daily count for each period.  Each month has been broken down into roughly four equal periods (1st-8th, 9th-15th, 16th-23rd, 24th-31st) and are delineated June I, June II, June III and so on.  The counts do not include people at campgrounds, but they do include bank anglers, ATV users, and boaters.  The total number of people in boats is determined by applying multipliers for different types of boats (canoes 1.9, driftboats 1.9, rafts 2.8, powerboats 3.9).  BLM has been using these multipliers for years and they allow comparisons over the years.  If there were more than one overflight during a period, the day with the higher count was used.
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Figure A-1.  Overflight counts on the entire river on peak days during specified periods, 1999. 

Results suggest that in 1999, even on the highest use days, the total number of users (not including campground users) were less than about 400 persons at one time.  They also suggest that the more typical peak day had closer to 150 to 200 people on the river at one time.  Finally, data show that use in the king season (roughly June II through July II (June 16th-July 15th)) was often two to three times use levels after mid-July.  After king season, total people at one time did not exceed 100.

Comparing Peak Use Patterns Through the Years

This figure used parallel methods described for Figure A-1, showing data for other years besides 1999, including 1977-1979.  Because previous year’s overflights were conducted less frequently than in 1999, considerable data are unavailable (no bars are shown if there was no overflight count for a period in any given year).  However, the available information remains useful for showing how use patterns have evolved over the years.
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Figure A-2.  Overflight counts on the entire river 

on peak use days during specified periods, 1977-79 and 1996-99. 

Data show that use levels in the late 1970s were considerably lower than in the past four years.  The highest daily use in the years from 1977-79 was in early July 1977 (when nearby pipeline construction activity was still relatively high) and it still barely topped 200 people at one time.  Aside from that one time period, all other counts from those years were closer to 100 people at one time.  In recent years, the prime king season weeks appear to feature use levels from about 300 to 400 people at one time.

Comparing 1999 to the three previous years is also interesting.  It appears that 1999 had relatively lower use levels than in 1997 and 1998, at least for bulk of the king season.  While 1999 use levels during the last week in June were comparable to those in 1996-98, they were about half of previous year highs during other weeks in the king season.  Probable explanations focus on a poorer than usual run of king salmon in 1999 and a wildfire that created smoky conditions in the area in early July.

Finally, data from 1999 show that peak use in the post-king salmon season may be increasing in recent years.  Although fewer overflights have been taken during this later time of year, it appears that use levels then are beginning increase.  The 1999 wildfires may help explain this for 1999 (people may have been prevented from floating the river during early July in the king season, so higher than usual numbers may have decided to float the river later), but it appears evident in late July data from 1997 and 1998 as well.     

Upper River Boat Counts, 1999

Figure A-3 shows boat counts on selected dates in 1999 on the Upper River only (above the West Fork), suggesting how use patterns on that segment may be driving the river-wide increase during the off peak season.  This graph focuses on number of boats rather than using the multipliers to convert to numbers of people.  A comparison of the types of craft suggest that early season use has a greater proportion of rafts, but that toward the end of the season, there are roughly similar numbers of rafts and canoes.
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Figure A-3.  Number of boats on Upper River (Paxson to West Fork) on selected dates, 1999.

Results show that while use levels after July 19 were lower than during the king season, the differences here were not as stark as for the entire river (Figure A-1).  On several weekend counts in August (and one in September), Upper River use was about 20 boats at one time or more; in contrast, peak king season use was less than 30 boats at one time on all but one day.  The Upper River has higher use during kings, but not dramatically higher use.

Upper River Boat Counts: Comparing 1997 to 1999

Figure A-4 shows boat counts on the Upper River for 1997 (the year with the highest use levels based on general overflight information) and 1999.  Because 1999 was a study year, there were considerably more overflights; however, there is enough data from 1997 to draw some conclusions.
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Figure A-4.  Number of boats on Upper River (Paxson to West Fork) on selected dates, 1997 and 1999.

Upper River use in 1999 probably did not approach 1997’s peak levels: on at least two days in 1997, the number of boats on the Upper River was considerably higher than any date in 1999 (peaking at nearly 65 boats on July 4, 1997).   However, there were also dates in the 1997 king season when use was lower than similar time periods in 1999.  King season use in 1997 appeared to be more variable, possibly reflecting changes in weather, the vagaries of the salmon run, or an interaction between overflights and the calendar (1997 overflights may have occurred on weekdays rather than weekends).

After the king season, these data show that 1999 use levels were generally higher than similar periods in 1997.  This again supports the notion that use may be shifting toward higher use levels after the king salmon season, at least on the Upper River. 

It is interesting to compare Upper River boat counts to the Kenai River for perspective.  The Upper Kenai (Cooper Landing to Jim’s Landing) is about a ten mile segment that features trout and salmon fishing, with a couple of Class II/III rapids.  A study in 1992 recorded about 30 to 50 boats on the Upper Kenai at one time on most summer weekends, with peaks over 100 boats at one time during the last week in June and over the July 4th holiday.   Use levels on the Upper Kenai are probably even higher in recent years.  On the Middle Kenai (Skilak Lake to Soldotna), a reach over 25 miles in length used by both floaters and powerboaters, averages of 100 to 150 boats were recorded at one time during the peak of the 1992 red salmon run in late July and early August.  In contrast, the Upper Gulkana is about 35 miles in length (29 from Paxson to the State Bait Sign and another 8 to the West Fork) and probably never reaches these use densities, even on peak weekends during king season.    

Sourdough to Canyon Rapids Motorized Boat Counts: Comparing 1997 to 1999

Using similar methods as in Figures A-3 and A-4, it is possible to compare motorized use levels in 1997 and 1999 between Sourdough and Canyon Rapids.  This area encompasses the traditional powerboat use area (which ends near the State Bait Sign).  
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Figure A-5.  Number of motorized boats between 

Sourdough and Canyon Rapids on selected dates, 1997 and 1999.

Results here show that while 1999 powerboat use levels were lower than the peaks shown in 1997, the seasonal patterns in both years is similar.  Motorized use still appears to be driven by the king salmon season, with very little use after the middle of July.  Low water levels that make passage difficult above the West Fork may also be a factor.  Unlike the Upper River, motorized use does not appear to be shifting to the off-peak season.

Comparisons with Kenai River use data are also instructive.  On the Lower 15 miles of the Kenai (from Soldotna to the mouth), Alaska State Parks has occasionally counted up to 500 boats at one time, while during a 1992 study, counts were commonly above 200 and occasionally as high as 300 and 400 boats at one time.  On the Gulkana, with a similar sized segment used by powerboats (the heaviest use is concentrated in the ten miles from Sourdough to the West Fork), more than 30 to 40 powerboats on the river at one time are more usual peaks and the total number of boats (powerboats plus floaters coming from the Upper River) rarely exceeds 50.  

Lower River Boat Counts: Comparing 1997 to 1999.

Using similar methods as in Figures A-3 through A-5, it is possible to compare total number of boats at one time between Sourdough and the Confluence with the Copper River (the Lower River segment) for selected dates in 1997 and 1999.  Results are given in Figure A-6 below.
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Figure A-6.  Number of boats between Copper River confluence 

and Sourdough on selected dates, 1997 and 1999.

Results show that Lower River use was more like powerboat use than Upper River use, and generally follows the king season.  There was considerably higher use before mid-July than after in both years, although there was a late July date in 1997 with nearly 20 boats on the river at one time.  The data also reinforce conclusions about 1999 having lower use levels than in 1997.  

Interestingly, the number of boats on the 33 mile Lower River segment appears to be higher than the combined motorized and non-motorized use levels on the Sourdough Segment.  The Lower River may well be the most heavily used area on the river – particularly since use seems to be concentrated in the segment from Sourdough to the Richardson Highway Bridge (a segment that is closer to 28 miles long [BLM to check]).  While use densities are still probably much lower than the peaks seen on the Lower Kenai River, they are beginning to approach densities on the Middle and Upper Kenai.   

Motorized vs. Non-Motorized Use on Various Segments

In addressing motorized/non-motorized use conflicts, it can sometimes help to understand the proportion of use that is motorized for a given segment.  Table A-1 provides those proportions below based on overflight data from 1996 through 1998 (combined) and for 1999.

Table A-1.  Proportions of motorized use on various segments from 1996-1998 and in 1999.

	Segment
	Motorized proportion       of total boat use 

in 1996-1998 counts
	Motorized proportion      of total boat use 

in 1999 counts

	Paxson to Middle Fork Confluence (Paxson Lake)
	21%
	16%

	Middle Fork Confluence to Canyon Rapids
	2
	0

	Canyon Rapids to West Fork
	22
	7

	West Fork to Sourdough
	74
	66

	Sourdough to Richardson Highway Bridge
	19
	21


Results show that motorized use is dominant only in the Sourdough Segment (Sourdough to West Fork), but may account for about 20% of the use on the Lower River or Upstream Confluence segment.  Motorized use also makes up about a fifth of all use on Paxson Lake (few powerboats are thought to go down the outlet of Paxson Lake to the Middle Fork Confluence).  

1999 data show lower proportions of motorized use in the Upstream Confluence segment, which is consistent with the lower use levels associated with king salmon fishing in 1999 (Figure A-5) and the increased off-peak floating use shown for the Upper River (Figure A-4). 

Vehicle and RV Counts at Developed Facilities/High Use Areas, 1999

Overflight information also includes counts of camps and vehicles at “developed” areas on the Lower River.  Figure A-8 shows vehicle/recreational vehicle counts at the three campground areas on the Lower River: Richardson Highway Bridge, the three easements, and Sourdough.
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Figure A-7.  Vehicle and RV counts at campgrounds on the Lower River, 1999.

Data suggest that Richardson Bridge had higher use levels than Sourdough, and both of those had much higher use than the three easements taken together.  RV’s are more prevalent at Richardson Bridge, which has few other facilities, while vehicles are more common at Sourdough and the easements.  All three areas had higher use during the king salmon season, with off season peaks a third to a half of king season levels.  Note:  The Sourdough counts are probably underestimated, as overflights focused on counts at the boat launch area rather than the campground.

Appendix B:

Additional Information about 

Sample Size and Item Non-Response

The following table summarizes sample sizes and percent of item non-response by different types of questions in the survey.  Sample sizes and item non-response percentages are sometimes given as a range when there was some small variation within categories of questions.  When there were important differences by groups, those are shown; otherwise, we report only the overall sample size and percent item non-response.

In general, item non-response was relatively low (usually ranging from 5 to 10%) for questions about user characteristics and opinion toward management strategies, but it was higher for reported impacts and tolerances for impact levels.  Item-non-response calculations for some types of questions were difficult to make because respondents may have not used a segment or season and so questions were not relevant for them; these are denoted by “n/a.” in the item non-response column. 

	Type of question
	Sample size
	Percent item non-response
	Comments

	User characteristics
	291 to 301
	2 to 5% 
	Almost all respondents answered these questions.

	Fishing quality ratings

     Rainbow trout

     King salmon

     Grayling
	104

204

98
	n/a
	Respondents who did not fish for a species did not respond; some users also did not fish.

	Perceived crowding

   Paxson

   Upper Main

   Canyon rapids

   Upstream confluence

   Sourdough segment

   Sourdough CG

   Lower Main

   Richardson Bridge

   Middle Fork

   Upper West Fork

   Lower West Fork
	98

91

78

82

168

161

119

117

18

9

17
	n/a
	Respondents did not always use each segment.  Note: some respondents reported crowding ratings for segments that they may not have used on their “most recent trip.”

	Non-motor. encounters

   Upper Main

   Upstream confluence

   Sourdough segment

   Lower Main

   Middle Fork

   Upper West Fork

   Lower West Fork
	impact/tolerance

97/92

76/70

161/142

127/126

13/16

4/3

13/11
	n/a
	Respondents did not always use each segment or each time period.  Only “during kings” samples reported.  These questions always had more item non-response due to response burden (more difficult to recall/answer).  Tolerances were answered less often than impacts.


	Type of question
	Sample size
	Percent item non-response
	Comments

	Motorized encounters

   Upper Main

   Upstream confluence

   Sourdough segment

   Lower Main

   Middle Fork

   Upper West Fork

   Lower West Fork
	impact/tolerance

97/92

76/70

161/142

127/126

13/16

4/3

13/11
	n/a
	Respondents did not always use each segment or each time period.  Only “during kings” samples reported.  These questions always had more item non-response due to response burden (more difficult to recall/answer).  Tolerances were answered less often than impacts.

	Other impacts

   Litter

   Human waste

   Fishing competition

   Camping sight/sound

   Camping competition

   Time in sight

   ATV encounters

   Beat out camps
	impact/tolerance

268/238

263/231

268/233

242/211

241/207

262/228

263/227

254/221
	n/a
	Respondents did not always fish or camp so some did not answer corresponding impact questions.  Only “during kings” samples reported.  These questions always had more item non-response due to response burden (more difficult to recall/answer).  Tolerances were answered less often than impacts.

	Impact importance 
	276 to 286 
	7 to 9%
	

	Overall ratings

     Environment

     Trip quality
	277

274
	9%

10%
	

	Available and preferred experiential settings

   Upper Main

   Upstream confluence

   Sourdough

   Lower Main

   Richardson Bridge

   Middle Fork

   Upper West Fork

   Lower West Fork 
	Avail./Preferred

116/114

94/94

150/144

119/119

125/118

27/37

23/33

24/34
	n/a
	Respondents did not always use every segment so some did not respond for those reasons.  Only “during kings” sample sizes shown.  More people responded for some low use segments than said they used them on “most recent trip.”

	Management strategies

   Upper river floaters

   Lower river floaters

   Powerboaters

   Bank users

   Float guides

   Powerboat guides
	60 to 65

56 to 61

63 to 66

63 to 67

10 to 11

5 to 6
	3 to 7%

0 to 8%

3 to 7%

7 to 12%

0 to 9%

0 to 17%
	Most respondents answered these questions.  Small sample sizes for guides meant that even one missing response affected results.



	Powerboat restrictions       

   Upper river floaters

   Lower river floaters

   Powerboaters

   Bank users

   Float guides

   Powerboat guides
	58 to 64

50 to 60

58 to 62

54 to 60

9 to 10

6
	4 to 14%

2 to 18%

8 to 15%

17 to 25%

0 to 18%

0%
	Most respondents answered these questions.  Bank anglers had larger non-response, consistent with likely smaller effects on bank experiences.  Small sample sizes for guides meant that even one missing response affected results.




	Type of question
	Sample size
	Percent item non-response
	Comments

	Use limits and permits
	285 to 295
	4 to 7% 
	

	Wild and Scenic study area designation
	258
	15%
	

	Fee questions 
	
	
	Shown in results.

	Socio-demographics
	295 to 301
	2 to 3%
	


Appendix C:

Users’ Verbatim Survey Comments

Overall Management Goals

· I saw many rafts on the move, river boats along the banks. Will my family & myself get squeezed out so raft tour company’s/fishing tour company’s can have it all to themselves? Will the state regulate in the interests of tourist dollars over the interest of family’s like my own? Or will the state regulate in the interest of green peace types and lock it up so no one can use it? 

· Too much law enforcement from rangers and Fish & Game even Alaska State Patrol (overkill) allow the people to enjoy their vacation. When I first came to Alaska fishing for kings, Sourdough was only a little dirt road to the river there were only two or three other boats to be found but thanks to the BLM in all their wisdom they develop the area so more people could use it now they want to take it away.  I do not enjoy the amount of people I now see but I am afraid to let the government have control, there has never been any good come of it.  I can remember Sourdough lodge where I met people from all over the world it was great, now its getting just like Idaho, to much government control, you will screw it up, you have that history.

· In general I/we go on one trip per year on the 4th of July. We average 3 boats of 3 per boat or 9 per trip. It is a trip that we look forward to greatly every year, we have noticed more pressure on the river over the years and is at a point where limitations should be installed for the better of anyone who uses the river and the river itself!! I was disappointed in the AHTNA “No Trespass” signs up & down the river this year. It greatly took away from the float trip. I suggest taking them down for they really serve no purpose since 99% of the people are floating the river and only camping one night. Also we use bait (eggs) for king salmon. This year we hooked the most rainbow I have seen ever. In fact we let go of 3-4 16-22".

· I respectfully request that the amount of regulations and changes made to the use of the Gulkana River be kept to a bare minimum. As a user I can see the changes that have occurred throughout the years and the effect it has had on the river. I prefer the undisturbed wilderness to do my fishing, however I am only a user of the resource and do not own the river, fish or land surrounding the Gulkana. I respect the fact that there will be more users in the area in the future and that these people may have different values for the river. I don’t mind sharing the resources with others. I prefer it to more regulations from the State or BLM. I am mature enough to clean up after myself, respect other users, and leave behind only what nature provided. I don’t need a regulation to tell me what is right. I am willing to work with other users of the river to share in the resource for everyone’s enjoyment. Alaska intrigues me because of the freedom and beauty of the land. Please don’t force regulations on us.  We will take care of what we hold precious.

Restricting Use / Crowding

· Before use is restricted, add more campsites above the state bait sign. Limited campsites are the things that create a sense of crowding.

· In 1972 it was a wild and scenic river! Now it is a zoo.  There must be a way to bring it back to the say it used to be.  If you can’t do that then is it really a wild & scenic river?  It is not a wild & scenic river any more, good luck, you will need it.

· Staggered launches with reserved campsites will return “quality” to upper river floats during king season.  During the rest of the year, it is not a problem so Don’t Fix It!!!!

· If my favorite spots were taken, I went to another. Lots of good areas available.  Common courtesy works well today! Can’t have the river to yourself! One shouldn’t expect that on this “road river”.  One will always see or hear people or boats or rafts going by.  Your definition of “beat out” campsite is my definition that “people have camped here before”! Walk 200' from that site and enjoy the wilderness.

· Quality trips are always available, if one is able to avoid congested areas during high use times. I don’t float the upper (out of Paxson) river during king season any more. The fish (kings) are poor quality, anyway. Instead, if I want to float that section, I go after or before king season and have peace and quality throughout. 

· These are completely different types of issues, i.e., they are not road accessible. If someone wants true “remoteness” on the Gulkana system - these are the segments where they should go.

Motorized Use and Commercial Use

· I’m not into limiting someone else’s ability to use the river. However, airboats especially are a concern.  Especially in the ‘s’ turns above the west fork where the river is tight and narrow and a tendency for floaters to bunch up occurs. Coming down in an airboat can be difficult.  As for motor size: Bank erosion from boats (Kenai) isn’t a documented problem. Break-up accounts for far more erosion. 

· The guides get the holes first thing in the morning, back troll until they limit out & return until the holes are empty.

· Horse power limits needed; NO AIR BOATS! Fewer Guides, they camp on the holes and clean them out.

· Open season on air boats (not boater), bag limit 10 a day/10 in possession, - This is to say that the only people whose trips aren’t soiled by airboats are the airboaters.  Ban two-stroke engines, larger than 10 hp, to reduce noise and pollution (probably a few weekend warriors too). 
Pros & cons of two stroke engine ban:

Pros - 4 stroke engines are much quieter, produce less pollution, newer, prohibitive to weekend warriors. Still allows motorized access.

Cons: Prohibitive “weekend warriors” are not going to like it.  Some guides still use two strokes.

· I am not a selfish person. I know there are going to be crowds on a road system fishery like the Gulkana. I just don’t like what the motor boats do with their wake and what they do to fish in a shallow river. They also are dangerous and that a fact. I have been close to being hit many times in my life of sport fishing and as a professional guide. And last but not least they are obnoxious. There just to much for these small rivers, lets get them off before it’s too late. I put my trust in Fish & Game to close the river if escapement of salmon is low, no one argues about that type of closure it’s just so right. As far as crowds go we all need to tolerate this there is more and more people in the world now. Lets tolerate this, go fishing and close it quick when the fish show any sign of trouble.
Visitor Impacts and Management Strategies

· Don’t care if established fire rings or used campsites are abundant - as long as there is no significant litter.

· Garbage & unburied human waste are the most obvious indicators of river use. The same campsites have been used for 50 years. Get the public to clean up its act and we will all be better off.

· General- This entire planning process needs to concentrate on the upper Gulkana. The ‘lower river’ was not included in 1983 and it should not be included in 1999. Concentrate your efforts on making user experiences on the upper river = more pleasant.



Staggered launches



Assigned campsites (lottery)



More outhouses (island??)



Required gear, i.e., fire pit, toilet, etc



Education



Enforcement

(Use examples like Hell’s Canyon, Rogue, Middle Fork of Salmon, etc. to create a noninvasive, user driven plan that benefits all users).

· Too many beer cans and fishing line.  When fishing reds in lower main stream only a few motor boats were seen per day

· Leave the ‘lower river’ alone. As a property owner along the lower river, I know this section is a completely separate issue. Use along it is certainly not the responsibility of BLM to manage - stick with the easements. If Ahtna has a problem with trespass - that’s their problem. Maybe instead of just posting a bunch of obnoxious signs below Sourdough - they ought get out and develop a personal, working relationship with users. That would be a start. 

· I believe one should not expect to find setting A or B (primitive or semi-primitive experiences) on this river.  I have rafted this river many times and always had a good time so I’m not just a ‘motorized’ user of the river!

· Biggest areas of concern -

1. Human waste visible at, near and in campsites. On my last trip I saw human waste in obvious tent sites within a few feet of the river. On a previous trip I saw ‘latrines’ literally in the river. Users must be educated on how to ‘behave’ in the woods!!

2. Airboats and other boats above confluence with West Fork on Main Stem. This section of the river is too small and winds too much in places to provide adequate time for a boat operator to avoid a raft.  Motors should not be allowed on Main Stem above West Fork.

Fishing Regulations /Quality of Fishing

· The king salmon are being mis-managed, they should not be allowed to dip net there, or take so many by commercial fishing at the mouth of the Copper.  If this does not change you won’t have to worry about king salmon. I’ve floated this river for 30 years, there is no comparison on how it used to be, king season is very crowded, and a lot less fish. There sure aren’t as many grayling as there used to be on upper stretch.

· Let more fish past the nets, could reduce fishing time for some people

Fees

· I already pay $50 for the chance to bring home one king salmon, that’s my only trip for the year. Fish populations can be controlled by shortening the season or using catch & release only rules.  Much of the river can only be used by rafts & canoes already. Those who want peace and quiet don’t need the whole river restricted from motor boats to enjoy it.

· BLM is doing a superb job at the Sourdough Campground; a fee system should be by mail in advance by reservation-don’t put staff at launch sites to collect; enforcement of regulations at campgrounds and on the river by spot checks.

· In 1996 our first trip to Alaska the fishing was pretty good, I caught 2 or 3 kings and several sockeye on the Gulkana.  In 1999 I caught 1 Sockeye and no Kings, the licenses were $85.00 for both in 1996, in 1999 they are $200.00 which I think is completely ridiculous and greedy.  After the amount we spend getting to Alaska and the amount we spend in the state after getting there has to help the people trying to make a living there.  It sounds like the commercial fishermen are getting all of the fish before they get to the river. I would like to go back again but the license would probably be more than double again so I don’t plan on it.  I wrote a letter to the fish and game and assume I must be right because I did not even receive an answer. 

· If fees are to be charged, then the non-residents of the state should pay them, residents should have the right to fish and camp when they want without worry of a permit fee.  The non-residents are the ones abusing Alaska; they don’t live here so why should they care.  If they want to fish in Alaska then it is they who should pay.

· I oppose intense management on any river in the USA.  Intense management usually is an excuse for a variety of fees and/or severely restricting access.  I absolutely and without equivocation oppose fees of any sort.

· We were not happy when we found the Sailors Pit area had been made into a fee area.  The idea of parking up off the river is a good one, but we feel the tag fee for kings is plenty expensive with out paying additional charges.  We hope this is not a trend for the whole Gulkana river area. We found the King fishing was not very good last season and wonder if the fish wheels and dip netting couldn’t be regulated to some extent to making King fishing a little better for the ones of us that are not lucky enough to call Alaska home and can only visit every few years. We enjoy camping at Dry Creek.

Overall Trip Quality / Trip Reports

· Enjoyed the trip.  Plan to do it again this year.  Pleasant and relaxing

· I hiked in on the Middle Fork trail and met my float group, and saw 8 ATV’s, trail was very rutted.

· We enjoyed our trip on Gulkana. Everyone was nice except one party who passed in a motor boat while I was reeling my fish in and did not slow and objected to my daughter asking him to slow down. But one party is not going to spoil a trip (I got my fish) and the few people we encountered was a pleasant change from crowds here in Oregon.

Comments about the Survey

· This survey is way to long.  I wanted to fill it out but became frustrated with the amount of questions.

· These survey questions (in section J) are ambiguous. I’m not going to say 20 groups are ok but 25 are not. How can you limit public access to a public river during king salmon season & have it be accessed by public road? As for what is tolerable after king season? Tolerance is not an issue. The river is literally void of traffic. Go on the river any time from break-up to freeze-up (except from Jun 1-July 19) and you will see minimal use. On all sections.

Appendix D:

River Survey Instrument

Richardson Highway Bridge





BLM Lower River Easements





Sourdough Campground 


Boat Launch Area 
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