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SUSTAINABLEAMPINGA ESTMANAGEMENPRACTICES(REVIEWDRAF)

ABSTRACT

CKAEA &dzadGrAylrotS OFYLAY3I a.Sad alyl3aSySyid t NI OGA
comprehensive guidance on the best available management strategies and actions found by researchers and
managers to be effective iminimizing camping resource arsbcial impacts While developed as part of a
comprehensive study of camping impacts along the Appalachian National Scenic and Recreational Trail, this
document was also designed to be applicable to a wide arrbgickcountry and wilderness settingsis intended

G2 aSNBS a I NBFSNByOS R20dzySyid lFyR ail22t062E¢ RSa
NB3IdzA F i2NE ad22faé¢ FyR LINFOGAOSE G2 AR YFylF3aSNE |
Recreation ecology and socgalience research provided the foundational knowledge from which these seience
based BMPs were derived, augmented by case examples of management experimentation, refinement, and
success inseekingto accommodate increasing visitation while reducing assedianegative impacts A
Gadzadl Ayl ofode titat cdrLagcbriin®date thd intended type and amount of use over time without
unacceptable levels of expansion, degradation, maintenance, and social crowding or conflict. Sustainability is
inclusive of reource, social, and managerial dimensions.
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Figure 12. A) A GIS map showing the Hawk Mountain Shelter and numerous associated campsites. To
mitigate the unacceptable source and social impacts that had developed, most camping
is being shifted to 30 sideill campsites constructed as illustrated in (B) and (C). A GIS
generated slope map (D) reveals the flat terrain in the existing shelter area and was used by
U.S. ForesBervice Staff to narrow the search for locating didecampsites in terrain with
ST 0T (o] 1= PP 32

Figure 13. A) Rodined tent pad, B) Embedded logs pinned with rebar, C) Wimed tent pad, and
D) Wooddecked tent PlatfiOrM_..........cooi i 35

Figure 14. Managers of these designated campsites at North Cascades National Park have improved
tent pads by removing rocks and creating effective borders by adding logs eksl fidhese
actions attract and concentrate activity within intended use areas and protect flat offsite
areas that could alloOW EXPaANSION.........c..uiiiiii e e s 36

Figure 15. Managers have closed this unnecessary informal (vis#ated) trail with both logs and
=Tl 01=T0 [0 =0 I {0t 38

Figure 16. A & B) An emerging-sitie tenting spot hidden by adding organic litter and branches. C)
When repeat use is chronic, partially bury{igg-berging) a large angular rock can be a more
effective deterrence. D) Log borders and educational signs can also be effective (use large
diameter or somewhat rotten logs to deter their use as firewaad.......................ceeiiiiiniiinin, 37

Figure 17. A) It is not uncommon for visitors to build multiple fire sites on campsites, or to move fire
sites around over timeB) Placing fire sites on exposed bedrock will attract and concentrate
intensive cooking activities on durable substrates (though this one is dangerously close to
vegetation), C & D) two styles of iberged rock fire rings that fix the location of campdire
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cooking to a single location, F) small anchored fire rings fix campfire locations and can be

used to denote preferred established campsites or required desegheampsites.............c.vvve..... 39
Figure 18. A & C) Steel food storage boxes. A & B) Steel cables for hanging.faad............................... 41

Figure 19. While campsites can be individually located along trails the common need for water often
creates high demand for clusters of campsites that when unmanaged oftah tiea
unacceptable resource and social conditions in moderate to high use settings. These
alternative site design examples illustrate how constructed -sitlecampsites could
effectively resolve both resource and social impacts through carefully planregnde................. 46
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SUSTAINABLEAMPINGA ESTMANAGEMENPRACTICES(REVIEWDRAF)

INTRODUCTION

Increasing visitation to protected natural areas, including long trails like the AT, will continually challenge the
community of land managers, neprofit staff, and volunteers to sustain high quality resource conditions and
visitor experiencesVisitors @rticipating in a diverse array of recreation activities, including hiking, backpacking,
and camping, contribute to an equally diverse array of direct and indirect impacts on park resources, including
vegetation, soils, water, and wildlife. The teimpactis commonly used to denote any undesirable visitlated

change inthe quality ofresourcesor visitor experiencesThe field of study devoted to investigating visitation
NEflGSR NBaz2dz2NOS AYLI OGa | yR bBactes®SAma oraninniBe/tiem B8F .
known as Recreation Ecology.

Scientific research plays an important role by documentingiype and severityf resource impacts that occur,

and their relationships with a diverse array of influential fact@rablel). For example, relational analyses such

as regression modeling can identify the most significant factors that minimize soil loss or muddiness on trails or
the proliferation and exparisn of campsites. These factors can be targdi@dmanipulationby management
actions to improve the sustainability of the recreational infrastruciudefined as trails and recreation sites,
including overnight campsites and shelters.

Tablel. Descriptions of useelated, environmental, and managerial factors that can affect the nature and
severity of visitor impacts to natural resource conditions and visitor experiences.

FACTOR DESCRIPTION

UseRelated
Amount of Use Number of visitors who hike a trail or use a camppite month or year

Type of Use Activity by duration (daymulti-day, weeks/months) andhode (day-hiking, backpacking
horse mountain bikg.

Density of Use Dispersed or concentrated use, includingple At One Time (PAOT) at camping area
User Behavio! Visitor knowledge and use of lews. highimpact outdoor practices.
Timing of Use Season of use andepk high use vs. moderate/low ugeeriods.

Environmental
Vegetation Type Variation invegetationtramplingresistance and resilience (recoverability).
Substrate Type Variation insubstrate trampling resistance (organic litter, soil, graeek, bedrock, snow
Topography Variation in terrain slopes that influence visiteehaviors, erosion rates, and others.
Climate/weather Amount/season of rain and snow, length of growing season, and temperature range
Wildlife Tolerance Wildlife characteristics and tolerance to visitor disturbance and habitat changes.

Managerial
Infrastructure Provision of trails and recreation sites and their sustainability (e.g., location, dura
spatial distribution.
Maintenance Maintaining trails and sites to preserve their condition and concentrate use and imp
Regulation Rules governing amount, type, and location of visitation and visitor behavior.
Education Communication of low impact practices to minimize resource and experiential impa
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Marion et al. (2018) define a sustainable campsite trail as:& X 2 that can accommodate the intended type

and amount of use over time without unacceptable levels of expansion, degradation, maintenance, and social
crowding or conflicb € Qustainability is inclusive of resource, social, and managerial dimendrResource
sustainability refers to the ability of campsites to sustain intensive use over time without expanding or developing
unacceptable levels of resource degradati@ucial sustainability refers to the ability for a camping system to
meet visitor needs and dsires visitors mayexpand existing sites or create their ovufrthe number,locations,

type, and attributesof campsitesare not desirableThis suggests that campsite sustainability is also dependent
on campsite attributes like proximity taater, campdies, and trails omumber and quality otenting spots
Similarly, sustainable camping management cannot be achieved if maragEpsrtnering organizatiorack the
capability to identify sustainable campsites, move visitors to theranitor and maintainsite conditions, and
close/rehabilitate unnecessary or unsustainable campsifasstainable camping management requires the
successful consideration and integration of all three dimensions

This sustainable campingt . Said al yI 3SY §BMPs) docthettinksO Sofggiled to provide
comprehensiveguidance onthe best available visitor use management strategies and actions found by
researclers andmanagergo be effective in sustaining visitation to protected natural areas. Recreation ecology
and social science research has provided the foundational knowledge from whichsitieseebasedBMPswere
derived augmented bycase examples of managemeakperimentation, refinement, anduccess in their
application to accommodate increasing visitatimhile reducing the associated negative impacts (Hammitt et al.
2015, Marion 2016, Manning 201Manning et al. 2017).

BMPs can be proactive or reactive in awoegd minimizingpr resoling troublesome recreatiosrelated resource
andsocial impactsProactive management anticipates a problem and seelstdd orminimize the likelihood of

it occurring before its emergence. Reactive management responds to problems after they occur, often whe
unacceptable resource or social conditions have developed &hatmore difficult or expensive to rectify.
Professional managemelis enhanced when managers adaptomprehensive planning and decisioraking
framework that proactivel\prescribesdesiredresource and social conditionghich areevaluated through the
selecton and monitoring of indicatolf KNS a K2t Ra o6adl yRINRauv GKIF G YSI adzNB
desired conditions Such frameworkgrovide a defensible process for selectingaeting, andevaluating the

efficacy of corrective BMPs to sustain or restore desired condifidiasnning 200).

These management frameworks are often employed as a component of legatfigated carrying capacity
planningrequirements. Laws dating from$ mdpTt nQa AAYLIX AddGAOFfte fAY1SR (K
conditions to visitor numbers, though later research and management experience have revealed greater
complexity in the factors that influence conditions and thieerse array oforrective tools available to managers.

Most recently, staff from six U.S. federal agencies formed an Interagency Visitor Use Management Council
6L+x!'al/ 0 G2 GAYONBIFAS gl NSBySaa 2F | yR -Oa@edVigitordsey 0
management a federallyY | y I 3SR { | y R ahttpl/wsRorusérhainagenderst.npsgoy/ They define
GxAaAid2NI ! advueE i AEBSYWENRF OGAGS YR FRFELIWGAGS LINROS:
useand the natural and managerial setting using a variety of strategies and tools to achieve and maintain desired
NBa&a2dNDS O2yRAGAZ2YE FYR @OA&AAG2N) SELISNASyOSadé ¢KS
recreational benefits and resource protém is inherently complex, requiring consideration of natural and social
science studies, management experience, and professional judgifieatyUM process and its implementation

steps are described iRigurel.

In summary, carrying capacity and VUM decisitakinghave shifted from a narrow focus on numeric carrying
capacity to a broadeprocessthat incorporates a more comprehensive array of management strategies and
actions (Graefe et al. 201IYUM incorporates a sliding scale of analysis that preserves flexibility in responding to
problems with varying spatial scales, complexity, and fitlese strategies and actions are considered here as
comprising a& Y| y I 3 S Y Sy of alierdadivie 6pfloBsi for managers to consider and select from during
decisionmaking focused opreseninghigh quality resource and social conditions (Marion 20IBjssustainable
camping Best Management PracticEsxument is inteded as an aid to protected natural areas managers seeking
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to improve both resource and social (experiential) conditions associated with camping, though it is also applicable
to addressing the management of dage recreation sitesWithin the VUM processt can be used as a
YIEYFISYSylG NBaz2dz2NOS 2N NBFSNBYyOS R20dzySyid F2MNML)adl ¥F
2NJ GLYLIX SYSy i3> az2yAiidz2NE -19)JIt dardzisa Bedlisetl guRide!ofRacviidil drésimitard i S
process by managsrseeking to improve the resource or social conditions of campsites or recreation sites in
frontcountry, backcountry, or wilderness settings.

ol

Clarify project purpose and need.

Review the area’s purpose, along
with related legislative, policy,
and management direction.

Assess existing information and
current conditions, and identify
project issues and opportunities.

Develop the project strategy.

Understand what needs

=

Define desired conditions
for resources, recreation
opportunities, and visitor
experiences for the
project area(s).

Define appropriate visitor uses,
facilities, and services based on
desired conditions.

Select indicators and
establish thresholds.

— =

Compare and document the
differences between existing
and desired conditions and, for
visitor use-related impacts,
clarify the specific links to visitor
use characteristics.

Identify visitor use management
strategies and actions to achieve
desired conditions.

Where necessary, identify

9

Implement
management actions.

Conduct and document
ongoing monitoring and
evaluate the effectiveness

of management actions in
achieving desired conditions.

Adjust management actions
if needed to achieve desired
conditions and document

visitor capacities and the rationale.
strategies to manage use

levels within capacities.

to be done and how to organize the

planning effort Describe the conditions

to be achieved or maintained and
how conditions will be tracked
over time.

Implement management
actions and adjust based on

1. Develop a monitoring strategy.  lessons learned.

e: Decision on strategies to
manage visitor use to achieve or
maintain desired conditions.

Figurel. The Interagency Visitor Use Management Council has developed a new Vs#okanagemel
framework for federal land management agencies that includes 4 core elements and 14 steps.

A PROBLEM ANALYSROEESS FOR EVALUGANDMANAGING
RECREATION IMPACTS

Before introducing and describing the management toolbox and sp&dfiesit@ important to outline a process

for evaluating resource and social impact problems, the factors that caused them or influence their severity, and
steps for identifying and selecting the most effective impact reduction strategies and actidesproblem
assessmenprocess was developed as part of an AT research study in 2002 designed to assess and resolve camping
impact management problems (Marion 2003).

The problem analysis process begins with tesemnby of a team of individualsvho havehistoricalknowledge

and experienceavith the problem area and its management histanyd relevanexpertiseand experiencén topics
required for its resolution (e.grecreation resources managemetrail or camping manageeant, social science
Individuals with differing educational backgrounds, management experience, and perspectives are beneficial,
including representatives from land management agencies,-profits, volunteers, and recreationist3.he
following processoutlined inTable2, is optimally applied with a few meetings and a site visit but cbaldpplied
through onlineor phoneconferencing with photos to illustrate site cditions.
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SUSTAINABLEAMPINGA ESTMANAGEMENPRACTICES(REVIEWDRAF)

Table2. Outline of a twestep Problem Analysis process for evaluating recreation resource and social inr
problems and selecting effective management strategies and actions (adapted from Marion 2003).

I. IDENTIFY AND EVALUATE THE PROBLEM

U Describe area and use(sprovide background information about the area, facilities, and visitor us

U Describe problem(s} briefly describe the facility, resource and social impact problems that
occurring.

U Problem significanceconsider if and why the impacts are significant or unacceptable to land mang
and protected area visitors

U Previous management actionsdescibe the history of the problems and previous actions; discuss
STTSOUAQPSYySaa 2F (GKSaS [OGA2ya yR gKe& (KS

U Causes and influential factorgdiscuss the underlying causes for the impacts and the role ctaosal
but influential faictors that may intensify impacts. Consider -wvskated factors (type and amount g
visitor use, visitor behavior, use density), environmental factors (soil and vegetation
environmental sensitivity, topography), and managerial factors (siting, mesignstruction, and
maintenance of facilities, visitor management).

II.  LISTEVALUATEAND SELEGITRATEGIES ANDTIONS

U List potential strategies andactions - create a comprehensive list of appropriate and potentig
effective management strategies and tactics. Strategies are broad approaches (e.g., modify
behavior, manage sites and facilities) aaionsare the specific means used to implemendteategy
(e.g., educate visitors, relocateails orcampsites).

U Evaluate strategies and tacticsdiscuss and evaluate the following attributes for each strategy
tactic: potential effectiveness, management feasibility (cost, staffing, -lemg mairtenance),
advantages/disadvantages (e.g., costs to visitor freedom), expected visitor compliance, etc.

U Formulate recommendations through group discussion, develop and write recommendatifors
those strategies and actions K I G NB Tt SO0 suskiswsIDeRcdbelibsilectOdaatian Sry
group of actions to implement first and what might be tried next if these are ineffective.

Identify and Evaluate the Problem

¢KS LINRPofSY |ylfeara o0S3aAya o0& RS@GSt2LIAy3I (KS 3INERI
and types of recreational uses, and the resource and/or social problems to be addressed. One or more meetings
with team members are useful, withembers sharing their knowledge of the area, recreation use history, nature

and severity of the impact problems, and differing perspectives. The significance of the problems and degree to
which current conditions are unacceptable are considered when degridihether management actions are
needed. Next, participants with the longest experience in the area are asked to relate the history of the problems

or impacts. Previous management actions are described, and their effectiveness discussed and evaluated,
including why implemented actions were or were not effective.

¢tKS O2NB 2F + 3JI22R LINRoOfSY lylfteaira Aa I GK2NRdzAK S
of factors that influence impact severity. For example, heavy camping use mé#yebeause for excessive
vegetation lossbut fragile ground vegetation and-dlefined campsites may significantly contribute to the
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creation of unacceptably large campsites. Similarly, too many campers may be the cause for ezasgmsite
proliferation andcrowdingconflict in a popular aredut the flat terrain, lack of separation between campsites
andor periods of extreme peak usmay also significantly contribute tthe development of unacceptable
conditions The relative influence of thregroupings of factors: useelated, environmental, and managerial,
should be examinednd discusse{Tablel). An improved understanding of these calmsnd influential factors
is essentiabefore evaluating alternativestrategies andhctionsto select the most effectiveourse of action

List, Evaluateand SelectStrategies andActions

Step two involvs brainstorming byteam members to list and then evaluate a diverseaprof management
strategies andctions Table3 contains a listing of potential strategies and ans for managingecreationrelated
resource and social impacts. A review of this list will help to ensure that no potentially effective actions are
overlooked. Following list development, study team discussions should focus on careful evaluations of the
advantages and disadvantag®f each action. Severalimportant attributes should be considered, including
potential effectiveness, management feasibility, costs to visitor freedom and satisfaction, expected visitor
compliance, and others as appropriate.

Table3. Core management strategies and actions for avoiding or minimizing resource and social impact
wildland settingsddapted from Cole et al., 1987 and Marion 2003).

STRATEGIES ACTIONS
VISITOR MANAGEMEN

Redistribute, discourage, or limit use.

Redistribute or reduce peak use.

Modify type of use.

Disperse uséo levels that preventasting impact

Modify Location of Use| Concentrate use on sustainahitails and campsites to limit the area of impact.
Encouragérequire visitors to campwayfrom water, trails, and/or campsites.
Persuasiveommunication,nterpretation, or education

Regulation and enforcementprohibit or require certain practices and equipmen

Modify Amount,
Density, and TypéJse

Modify Visitor Behavior

SITE MANAGEMENT

IncreaseSustainability | Design, onstruct, relocate,or maintainsustainabldrails and campsites

Closé RehabilitateTrails | Close and rehabilitate unnecessary or lggstainable traf and campsites.
or Sites

The final step is selecting one or more preferred actions recommended for implementation. Careful consideration
of the history of impacts and their management, the desired resource and social conditions f@retheand
factors which either cause or influence camping impacts can help guide more objective and effective -decision
making. The history of camping impadtustrates use and impact trends and the relative effectiveness of prior
management interventions Desired condition statements will suggest the appropriateness of alternative actions
relative to the natural, social, and managerial settings of the zone the area is situated Withialatitude in the

use and construction of facilitiesgenerally aceptedin frontcountry settings in contrast to wilderness, where an
unmodified and undisturbed natural environment assumes a greater promineBgen actions that are
appropriate in backcountry settings may not be appropriate in designated wildermae$Vilderness Act (P.L.
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88-577) defines wilderness @andeveloped landséwithout permanent improvementswhichohave outstanding
opportunities for solitude or a primitive and unconfined type of recreaiaand wherecthe imprint of mar@
work is substanélly unnoticeable

An examination ofhe WildernessAct (Landres et al. 2015) revedlge core qualities of wilderness character,
including natural conditions, solitude or a primitive and unconfined type of recreation, undeveloped,
untrammeled, and othr features of valuel-or example, managing a developed infrastructure of sustainable trails
and campsites detracts from the undeveloped character of wilderness, but their presence prmtatal and
socialconditions byreducing the aggregate area whmpling impact associated witlmuchhighernumbersand
densitiesof visitorcreated trails and campsited/ilderness managers generally seek to apipdyminimum tools,
equipment, regulationsor infrastructure developmenpractice that will accomplistheir desired resuk.

Generally, initial actions are those which are feasible, have a low cost to visitors, and are judged to have a good
chance at effecting the desired change in conditions. Early guidance suggested that managers consider indirect
actions such as education or site maintenance, before regulatory or site development actions, because they are
less obtrusive and do not compromise visitor freedom. More restrictive, expensive, and/or obtrusive actions (e.g.,
rationing use or developing fatiéis) may be deferred until justified by the failure of one or more preceding
actions. However, severe or unacceptable impacts may warrant bypassing sudialgletd efforts in favor of

actions necessary to achieve more effective or immediate result® (@OP%l) states that preserving visitor
freedoms at the expense of severe environmental degradation would be inappropriate, while McAvoy and Dustin
(1983) argue thatoercion can be effective and necessary to halt the types of degradation that occullyquatk

require decades to recover from.

Decisions about the use of site hardening and facility development actions in wilderness are particularly difficult.
A constructed and maintained trail is a permanent wilderness facility desigrisath facilitatewilderness travel

and protect resources. Such facilities can involve vegetation disturbance, soil excavation and deposition, and the
potential disruption of surface water movement. However, a properly managed trail system limits the areal extent
and seerity of recreation impacts by concentrating traffic darabletread surfaces. The absence of formal trails

in popular locations would lead to a proliferation of poorly located and heavily impacted wis#ated trails.
Similarly, although less commanwilderness, designated campsites can be located, constructed and maintained

to substantially reduce the areal extent and severity of camping impacts. The Wilderness Act clearly permits
managers to employ such facilities, although their use must befipgtas the minimum means for managing
sustainable visitation.

For each action, identify likely individuals or organizations responsible for implementing the action and describe
the necessary resources they will require. An implementation schedule shizalde developed and efforts to
obtain funding and staff initiated. At this time, it is also useful to consider how a planned action should be
monitored for evaluating effectiveness. For example, measurements or a photographic record of existing site
sizs and conditions provide a baseline for future comparison and should ideally be conducted prior to
implementing corrective actions.

Adaptive Management and Monitoring

Adaptive management can be defined asX Ff SEA6f S RSOA&AZ2Y Mlthg fageDdf G KI G
uncertainties as outcomes from management actions and other events become better understood. Careful
monitoring of these outcomes both advances scientific understanding and helps adjust policies or operations as
part of an iterative learnid  LINR2 OSa a ®¢ 6 b | (A 2 yThé previ®uahSdedddbéd VUN aryyiddh f  H
capacity proces§-igurel) incorporates adaptive management in the final implementation stdgeugh steps

13 and 14and additional guidance is provided by Williams and Brown (20A&)agers can collect observational

or empirical databefore-and-after new management actions are applied to evaluate the degree to which
unacceptable problems were resolved or desired conditions were achieved. Ongoing monitoring programs can
also provide dta to discern and document the status of resource or social conditions in relation to management
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thresholds (standards) of qualitysuch @ta collectioncan provide more objective angdompellingevidence
neededto support new actions that may be more régiory, publicly salient, ocostly.Analyses of such data may
also provide additional understanding and insights into the selection of more effective actions and supporting
measures.

Scientists and statisticians can assist the development of wialitdr impactmonitoring or efficacy assessments

that employ reliable designs, protocols, and quality assurance procedMenitoring protocols are often
developed by scientists for use by managers to provide accurate and precise data on physical attrigpuitesile

width or campsite size), vegetation cover, tree damage, and soil exposure, muddinésspsionMarion 1991,

Cole 2006). More thorough reviews of the visitor impact monitoring literature, assessment methods and manuals,
and examples of moniting data indicators can Hfeund in publications for formal trails (Dixon et al. 2004, Hawes

et al. 2006, Hill and Pickering 2009, Marion and Carr 2009, Marion and Leung 2011, Marion et al. 2006, 2011a),
informal (visitorcreated) trails (Leung and Lo@808, Leung et al. 2011, Marion and Wimpey 2011, Marion et al.
2011b), and recreation sites and campsites (Marion and Carr 2007, 2009, Cole 2013a, Cole and Parsons 2013,
Newsome et al. 2013).

CAMPINGVMANAGEMENT STRATEGANDACTIONS

Protected area manags have a diverse array of strategies and acttorechie\e resource protection and visitor
management objectives (Cole et al. 1987, 1997; Leung and Marion 1999, 2004; Marion 2016). Related to camping,
managers commonly seek to achieve the following aljectives:1) limit campsite numbers and the aggregate

areal extent and severityf sesource impact?) promote highquality social conditions, an8) preserve visitor
freedom to camp in desirable locations.

A diverse array of visitor use management &tgges andactionshavebeen proposedo addressesource or social
visitor impact managemerproblems (Anderson et al. 1998, Hendsed Dawson 2002, Hammitt et al. 2015).
Problems may be addressed through an array of management strategieadioms(tactics)which collectively

O 2 Y LINR &iStor imiaSt management toolbok Strategies are broad approaches that address underlying
causes of problemsActionsare the meansised to implement a strategy, often involving one or more specific
management actions. To illustrate, consider the problem of excessive cargifited impacts. Following a
careful problem analysis, an educational strategy is identified as the most @ first course of action.
Specific actions might includlee distribution ofan educationabrochurepromotingLeave No Trace campfire and
firewood collection practiceand dissemination of this information v@ersonally delivered messages through
agency and volunteestaffat visitor centers anéh the field.If monitoring after a couple years revealed this course
of action to be ineffective, managers might then justify a regulatory strategy invdlvingrohibition of woods
tools (axes, hatchetsaws) or campfires.

Cole et al. (1987) proposed eight categorigsstrategies andactions with managemenguidance to address
common wildernessnanagement problems, reorganized irfiwe core strategies iour Table3. Management
interventions seek to avoid or minimize impabtg manipulating either useelated factorge.g., amount or type
of use and usebehaviors) or environmental factors (e.g@nvironmental resistaree and resilience relatetb
vegetation or soil attributes, topographgnd others) (Hammitet al. 2015 Pickering 2010 The most common
management strategies analction, which are presented in this section, aasodescribed in Anderson et al.
(1998), Brown et al. (1987), Cole (1989), Cole et al. (1987), Hammitt and Cole (1987), dhehDae/sorf2002).
Readers are encouraged to access these referencesltbtionalguidance

Theremainderof this sectionreviewsthe most relevant and recent recreation ecoldggrature that informs the
selection of effectivevisitor impact management strategiesd actions presented under the five cawategies
outlined inTable3. While our focus is on resolving resource impacts, we also highlight instances where potential
social problems, including crowding and conflict, can be simultaneously addrésesgmanagement responses
(Table3) can bebroadly grouped into two categorie¥isitor Management3rategiesthat reduceor manipulate

use, concentrate or dispersecreation activity on durablsubstrates,or modify visitor behavior to minimize
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resource impactand Ste Management3rategiesthat develop sustainable impacesistant trailsand recreation
sites or close and hasten recoveny unnecessary or less sustainatrlls and sites.

Visitor Management: Modify the Amount, Density, and Type of Use

Managers can control or influence amount of use, density of use, type of use, and user behavior. The type of
visitor action contributing to the management problem is often an important constaergCole 1990a). For
example, careless, unskilled or uninformed actions are often most appropriately addressed through visitor
contacts and educational responses (Lucas 198Rpvoidable impacts are commonly reduced dhyifting
visitation to durable sufaces and impacts fromvisitors knowingly engaging in illegal actioaee most
appropriately addressed dgw enforcementactions

Amount of Use

Amount of use is perhaps the most studied wstated factor. Sudies have consistently found @onlinear
asymptotic relationship between amount of use and amount of impact (C®&,19ammitt et al. 2019ylarion
2016, Marion et al. 2006 Most forms of camping impact occur rapidly with initial and low levels of<i€el6
nights/year), then begito level off as neamaximum impact levels are reached at moderate to high use levels
(Figure 2)For example, most broalkafed herbs growing under forest canopies lagmpling resistance and
resilience(ability to recoverand aresoonlost on low to noderate use campsites (Marion et al. 2016yganic
litter is also easily pulverized and lost, though exposing the underlying mineral soil is a slower process that
continues to expand as use continues to increase from moderate to high levels (Marion2@1@l This
asymptoticuse-impact relationship has been corroborated by recerperimentaltrampling studiesconducted

in diverse geographic and ecological settifmgsmost impactindicators, exceptexposea soil, which has a more
linear relationship(Cok 195c, Cole 1998, Kuss and Hall 1991These empirical findings are supported and
SELX FAYSR o6& /2t8Qa o6mddHO Keheld darSifelsides tlo nGlexpadd with S
increasing use due tthe natural tendency for activity concentian to increase as campsites become more
heavily used and impacted.

The management implications of an
asymptotic usémpact relationship

for camping impacts are illustrated in
Figure 2. When camping is Containment
unconfined (unregulated) visitors
frequently create large numbers of a| ==
campsites that receive only moderate
use (Cole 1998 2013). Managers

Unregulated

often seek to close and recover I /Camping

unnecessary campsites, often those 2 1 campsite,
. . 17} se 2 site 45 nights/yr

which are least sustainable or too g D D O

close to water, trails, or other sites. In £

Figure2, managers coulctlose two <

campsites and shift use ta third, j 3 campsites,

each w/15 nights/yr

preferably a site with durable
substrates and limited expansion = 45sites, each 15 . 45
potential. Because of the curvilinear =~ /! Miahtyr ) Nights/Year
useimpact relationship, impact on
this third site woull increase only Figure2. A generalized model of the useapact relationship fc
YFENBAYLFffeéz T NR Y trampling on vegetation and soll illustrating when ugeluction is an
aggregate impact would decline is not effective and the empirical basis for effective dispersal
substantially from threesites with an ~ containment strateagies.
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Gbé €808t 2F AYLI OG (2 Fifhe?)sEkKaithe applichtion of thisisiategyfrei@rést 2
education and/or regulations directing visitors to camp onlyadimited subset oflesignated or welkstablished
campsites. Problems with ongling and conflict caralso be resolved by physically separatitiye selected
campsites from each other and from trails (Manneigl.2017).

The asymptotiaelationshipalsoapplesto tramplingalongtrails, wherelow and initial levels of trail use reswe
vegetation and organic litter and sqilsr they are purposefully removed during trail construction (Birchard and
Proudman 2000, Marion et al. 2016, Marion and Wimpey 2017). Following construction amofderate levels

of trail use trail treadsare comprised largely ofompactedexposed mineral soil or roand are highly resistant

to further userelated changeHowever, studies have found one form of trail impact, widening, to be significantly
influenced by amount of us@g-arrell and Marion 2008)live andMarion 2009, Wimpey and Marion 2M).

The asymptotic useimpact relationship reduces the potential effectiveness of use limitation for addressing
recreation impacts. Substantial use reductions would be necessary to achieve even modest imprevemesit
resource conditionndicatorson heavily impacted campsitemnd trails (Figure2). Use reductions can lead to
pronounced improvements at lower use levels, where use and impact are more strongly reléhedgh slow
recovery rates prevent rapid improvemeni8larion 201§. Two userelated attributes,the number of groups
camped at one time and place, agdoup size, represent important exceptions and are discussed in following
sections.

Density of Use

Campsite proliferation problems are common when managers permit largelgomfined or unregulated

G RA & LIS NA StRat allotvé Wsitdhs yha freedom to find and select a campsite of their choice, with minimal
regulatory interference Recreation ecologists who study the impacts of visitor use in protected areas have
consistenty documented some substantial avoidable and unacceptable natural resource and experiential impacts
associated with unconfined camping policies (Cole 198982b, 2013; Leung and Marion 2000, 2004). Three
common/chronic problems include (1) visitors freaqug createunsustainable campsites in flat terrain close to
popular attraction features or destination locations, water, and formal trails; (2) visitors createdéigdity
clusters of large campsites with unacceptable levels of resource and social imgfaeimost popular areas; and

(3) site proliferation over time leads to exceptionally large numbers of unnecessary campgsite@re
comprehensive review and summary of research findings regarding unconfined/unregulated camping policies is
provided by Maion et al. (2018).

All these problems relate to the density of usinconfined camping can work at low to moderatse levels and

use densities, but it breaks down under conditions of high use, particularlpmilgr camping destinations.
Managers fregently observe that rany campsites are expanded or created during peakvueskends oseasons

Peak use is often dramatically higher thigpicaluse,2 T4 Sy ONBI Ay 3 | aYdzaAOlt OF
groups and too few campsited: NHS ydzYoSNBER 2F 3INRdzLJa OF YLIAY3IZ &dzOK |
AT thruhikers each year, disproportionately contribute to campsite proliferatind expan®n problems as they

move northward. This extendechobiled LIS {1 dzaS¢ S@Sy G Ol dzaSa RSyasS Of dz
shelters and water sources, with core campsipéien expanding ananergingwith othersinto extremely large
megasites As the bulble of thru-hiker use moves northwardikers drop out or disperse and these problems

lessen over time. Unfortunately, - NBES S@Syia &dzOK | & 2 Nalebyatiohssikh asithald A f
51 YI & Odza édatdNdedthier ebehtait to conetrate thru-hikers again in time and space.

Uselimits andrationingare a beneficial angerhapsessentiabption for managing resource and social impaicts

high use areas, particularly with respect to constraining the damagingtésngeffects of pek use, such as the
largeannual bubble oATthru-hikers. Considerable campsite expansion and proliferation o@tuimes of high

or peakuse, withtheir recovery effectively prevented by occasional subsequent use throughout the rest of the
year. Possib¢ solutions include egting a daily cap orall backpackersleparting from Springer Mountaior
requiring all springtime campers in the southern AT corridor to have a camping permit, witlbaeed limits on
permit numbers that match campsite suppBquitbility could be addressed by favoring thrikers within quotas
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over other hikers who could choose to visit the southern AT during other seasons of thé&Jgeaationing can

also be an important management element in areas like the White Mountainsctragistently see extended
periods of very high use, unless the higher demand for camping can be met by developing sufficient numbers of
sustainably designed and managed campsites.

Type of Use

Types of uses that result in greater disproportionate impacts are often subject to special regulations or
educational program@Marion andReid 2007) Use along the AT is relatively homogenous due to prohibitions on
motorized, horse, and mechanical (mountain bike) us#hile theremay besome differences in impacts between
day and overnight use or between weekend section, and longdistance backpackersthe differential
management of these groups related to reducihifying or campingmpacts is a largely unexplored topic.
Targeting day usandnovicecampers with introductoryéave No Tracmformation and practices focused on the
predominantlocalimpacts or problems will often be the most effective actidargeting youth and novice visitors
best addresses careless, unskilled, and unméxd high impact behavioras these are more highly related to
visitor knowledge and skill levéHendee and Dawson 2002)ong distance hikers can be targeted with more
comprehensive oradvanced low impact information - these individuals are important lbause of their
substantially greater number of camping nights and because they serve as role models during their numerous
interactions with shorterm AT hikers.

Large groups are perhaps the most important type of use that require special managementoatt¢atrge
organizedgroups can be from commercial companies or frgouth-serving organizations like camps, colleges,
scouting, and churches2 2 8 St & | FFAL A I ( StkerbareMBoSyuité GbiNBodzaléing the2AWith ( K N3z
observations thathey often hike separately but camp together most nightsrgegroupscan uniquely contribute

to the problems of campsite expansion and proliferation because they maywéling or unableto split and

camp separatelpn existing standaresized campsites.

Land managershave commonly addressed this problem I®stablising group size limits, particularly for
wilderness, to address resource and social impact iS€lige et al. 198 Monz et al. 200Q0)However, few studies
have examined the relationship betwegnoup sizes and resource or social impacts, nor is it expected that they
could provide specifidefensibleguidance for selecting a meaningful size liiionz et al. 200D Decisions about
group size limits require subjective judgments and a limit of 10 is unlikely to be anyénwrec than 6 or B
asresource and social impacts are primarily a function of visitor behavior rather than grou@Msiden 2014
Monz et 4. 2000. There is no magicbest number, key management challengare for groups tamatchtheir
sizewith campsite sizeby finding a large siter splitting up to avoid campsite expansionabeation.

la y20SR Ay (@GniZedGrad@muUse 2 faANAE F2WA 1T SR I NP dzLJ) doi-@diit, 6 KS G |
Oy KI@S Yirye o0SySTAGa AyOftdzZRAY3I LINBY2UGAY D23ICNG OSSN
LIN OGAO0Sas 2FFSNAYI SYNAOKSR | LILINBOALFGAZ2Y 2F (KS 2d
history, educating youth, promoting development of a conservation ethic through direct contact witthawild

settings, and helpig people connect with nature and develop a sense of their own roles and responsibilities within
GKS fFNBSN)I O2YYdzyA (e 2pFesehtAThéndgers witk szen&uniul@poyfunitieS. RMosi NP dz
outdoor enthusiasts are introduced to the eaf-doors by some type of groulated outdoor program. The
organizations that operate these largely novice and yeariiented programs can be efficiently targeted, allowing
costeffective education of large numbers of public land visitorgheir group leders Inexperienced/outhtend

to be more receptive to adopting Leave No Trace practices, providing an opportunity for instillilogdifeNT

skills and ethics. An LNT pamphlet that specifically targets LNT practices for large groups has been developed
(http://www.LNT.org, including arAT-specific version

An educational focus recognizes and avoids or reduces the significant-te$éted costs associated with group
size regulations Volunteer, norprofit and commercial organizations are significantly disadvantaged by group size
limits, which necessitate additional leadership. Smaller staff/participant ratios translate into higher costs for
participants which reduces the economiamlity of outdoor education programs or displaces them from public
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lands. AT-specific education efforts targeting organized groups have already been pioneered and implemented in
the White Mountains and other areas along the.Alie ATC has also develo@etOrganized Group Management
Manual to guide group use management and educational eff@&3C 2015)It describes proactive group
management options including a voluntary group overnight use reservation system, group use management case
studies, and numerous educational materials.

ATC policies also generally prohipiith some exeptions)large group competitive races and fundraising events

FYR 20KSNJ aLISOALE S@Syid FOGAGAGASE RdzS (2 GKSANI INJ
Odzt GdzNJ £ 5 I yR SELISNASY (ALl NBrprahdasiyerbviewdf thalitetdréoithd i | ¢
environmental and social impacts of large special
events andresults fromresearch 6 severallarge
groupevents, finding that impacts can be avoided or §
minimized when professionally managed. They alsc
provide guidane on adaptive management and Best
Management Practices for evaluating and managing_3
large special events.

Site management actions offer a final option toi
address larggroup impacts. Groupise campsites ;
have been designated in some areas and could b
devebped in others (Figure 3). Accommodating
groups on carefully selected sites would likely involve g
less resource impact than splitting them up to camp e
on separate sites. Informal or formal reservation §
systems may be neked to facilitate site use by
organized groups.¢ K S I Orgafized Group
Management Manuaprovides additional guidance Figure3. Substantial group use/i b S 11|
and includes procedures for conducting inventories White Mountains is often accommodated on speck
of existing or new locations for group use campsitesdeveloped group use campsites like this one, w
and best practices for developing sustainable separate and spatially restrict camping to minin
campsite desigs both resource and social impacts.

Visitor Management: Modify the Location of Use

Althoughland managers have commonly adoptedoroactiveapproach to trail management that emphasizes
sustainably designed, constructed, and managed formal trail systems, stindi¢isat asimilar strategyhas rarely
beenapplied to camping management (Cole 1882982b, 2013; Leung and Marion 2000, 200@¥5.previously
reviewed,i KS 02y aSljdzSyO0Sa 27T dzy ofeyifcludé S&creatiBriofexisdsitie SilRrbersO | Y L
of unsustainable campsites, often close to water, other campsites, and in flat tevrere site expansion and
proliferation will be a persistent problem, along with visitor crowding or conflie.present and describe a simple
classification system of camping management strategies and options and urge managers to consider adopting a
moreLINB I OGA DS YR adzadGlrAylFotS OF YL yolntaiy®ergglitedisy of S y (i ¢
reduced subset aihanagementselectedor -created campsitebased on evaluations of their resource and social
sustainability including visitor campsitpreferences

Recreation ecology research has revealed the greater merits of two core camping impact management strategies,
dispersal and containment, derived from an improved understanding of the relationship between amount of use
and resourceampact (Marion 2016)The asymptotic relationship between camping use and resource impact has
significant implications for devising effective camping impact management strategigard 2). A clear
implication is that managers can employp#spersal Strategyo avoid resource impacts by reducing usevéy
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low levels that prevent impacts lasting more than a y€&able 4). Alternatively, managers can employ a
Containment Strategyo minimize aggregate camping impact by concentrating use on a limited subset of more
heavily used sites (Leung and Marion 1989@rion 2016).This is consistenwith the national Leave No Trace
LINEZ 3 NJ Y Q &o dBpke Rde yh @efhote or lowuse areasand concentrate use oitrails andcampsites in

popular areaswww.LNT.orgMarion 2014).

Table4. Camping management strategies, options, and guiddfioen Marion et al 2018a)

: Use i :
Camping Strategy Level Description and Guidance
UNCONFINED Visitors have the freedom to select or createc@ampsite in the location of thei
(Dispersed Camping) choice, sometimes modified by guidance to avoid locations close to water or fq

All | trails or to use an existing site. Campsite proliferation, excessive aggr
resource impact, and higtlensity camping are frequentlyggiificant problems in
popular areas.

DISPERSAL STRATEGY Visitors are asked to camp on duralgeeviously undisturbedurfaces at low use
Low . L e . o

o _ _ Mod levels that avoid lasting impact. Difficult to achieve in high use areas and reg

Pristine Site Camping visitors to learn and consistently apply low impact pristine site camping practi

CONTAINMENT STRATH Visitors areencouraged to cammpn a subset of welstablished sustainabl
Al campsites selected by managers to promote resource protection and desired
Established Site Camping qualities. Supporting actions include campsite maps to aid visitors in findin

selected campsits and a program to close and restore rs@iected campsites.

Visitors arerequiredto camponlyon a subset of sustainable designated camps
selected by managers to promote resource protection and desired social qual
Managers generally mark designated campsites on maps, have signs and/o
facilities, and remove hazardous trees. Design&t a A (G S& | NI -cofle
firstdA SNIWSR¢ 2NE Y2NB NI NBfe& GKNRJIAK |

Mod -

Designated Site Camping High

Containment is effective above moderate use levels becqaeecapita impacts diminish substantially and
campsite conditions stabilize, achievingetatively constant equilibrium over time (Cole 20Marion and Cole
1996). Even doubling use on a wedtablished campsite only marginally increases measurable resource impacts,
particularly for sustainably selected campsites that resist site expariBignre2). Recall also thaCole (1992)
attributes some of these counterintuitive findings tiee natural tendency for activity concentration to increase

as campsites b@me more heavily used and impacted.

Dispersal Strategy
Atrue ord LJdztidpersal strategy iBristine Ste Camping(Table4, Figure4), where visitors are asked to:

1)locate an area out of sight or distant from trails, water, and campsites with no evidetreengiingdisturbance
which alsaallows camping onesistant suréces that show little evidence of camping impact;

2) camp one to several nights, concentratictivitieson the most resistant surfacesvailable,and departing
beforeanylasting impact is created; and

3) restore and naturalize the site to mask visibhpacts and deter future campers from finding and reusing it.

Tramplingresistant surfaceiclude rock mostly nonvegetaed areaspr grassy areas (Marion 2014). Cole and
Benedict (1983) and Marion (2014) describe this form of camping, cautioningifiitars must apply these low
impact practices to avoid the creation of new campsites. Though this form of camping is permitted in many
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protected areas, few managers have encouraged this practice, perhaps because when ineffectively applied it can
lead tocampsite proliferation (Marion 20163chieving the level of camping dispersal necessary to prdastihg

impact can be challengin¢Cole 1995a)Mountainous topography, dense vegetaticavailability of trampling
resistant surfaces, ability to camp oot sight from trailsand limited water frequentlyconstrainthe number of
potential camping locationg-urthermore, nanyvisitors prefer camping on established sites close to trails, water
and popular featuresMarion et al. 2018a,byWhite et al. 200). If done in the manner suggested, it can be
successful ia diverse array of settingbut from a pragmatic perspective it has the best probability for success in
more remote, low use settings wittmore experiencedackpackers/camper#ncluding longdistance hikersThe
following sourcesprovide additionalreviews ofdispersed pristine site campingractices: Cole 19891995a,
Hampton and Col2003 http://www.LNT.org Marion 2014

Figure4. Dispersed pristine site camping: A) Tent camping on organic litter, B) Hammock camping or
litter, C) Tent camping on the Pacific Crest Trail, arfdadje site after remoang tent and restoring the site.
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Containment Strategy

Recreation ecology studies support a containment strategy as the most effective gpgidicularlyin moderate
to highuse settingswith visitorsencouragedo use a limited number of carefully selectedtablished siteshat
meet agency guidance, or with visitoexjuiredto use onlyDesignated sitegTable4, Figure5)(Cole 2013Marion
2016 Reid and Marion 2004T.he core objective of a concentration strateégyo contain camping impact to the
smallest number of sites needed and to spatiatiycentrate camping activity on easkie to minimize the total
or aggregate area afamping disturbance (Cole 1992, Leamgl Marion1999,2004, Hammitt et al. 2015%ince
use is concentrated on highlysited campsitea key componenbdbf successsthe carefulselecton ofsustainable
campsites that protect resourcand social conditionsThis includes the selection of small campsites that are
unlikely to expand under intensive lotgrm use and that visitors will prefersing due totheir utility, scenery,
and social attributes like privacy and noise. éntainment strategy, as evidenced o the development
construction,and maintenance of formal trail systems, has a long tradition of use in wilderHesgever, tis
application to camping management is less commnbaugha variety of optiondiave been successfully applied
and are m use Marion 2016 Marion et al. 1993).

Figures. Containment strategy with: A) Established site camping, and B) Designated site camping. Both ¢
are in Maine.

Established campsites can be marked or unmarked on the granddnaps andhey typically have few or no
facilities They are generally more numerous and offer greater visitor choice than designated campsites, which are
marked and may have greater infrastructure development, such as anchored steel fire rings, primitive toilets, or
food storage facilitiesSince isitors are required to use designated campsitggencystaff generally assume
greater responsibility for removin hazardous treesHowever, he smallernumber andsizes of sustainable
designated sites make it easier for agency staff to manage hazard trees, and agency control over campsite
locations allows for shifting them to more open settings with feaesmallertrees.

Regardless of whether campsites are designated or established, campsite preferences must also be considered to
ensure that visitors will want to use them and that they will have high quality experiences. Many studies have
investigated campsite pferencesand Brunson and Shelby (1990) developed a campsite choice model describing

a hierarchy of campsitattributesthat provide a basis for campsite selection

Necessity attributes:Sufficient level ground available for tenting and proximity to wate

Experience attributes: Site privacydistance to trail and occupied sitescenic beautywell-drained tent sites,
screened from other sites, lack of human noise.

Amenity attributes: Shade, lack of litter, campfire ring/seating, availability of firewood, freg.
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Additional campsite preference information can be foundBrunson and Shelby 1990, Cole and Hall 2009,
Heberlein and Dunwiddie 1979, Shindler and Shelby 1&82White et d. 2001

Finally, the selection of a camping managemetrategy must also consider management capabilities to
effectively implement specific camping policy. Does sufficient information exist, and can it be applied to identify
campsites that are ecologically, socially, and managerially sustainable? Can managers or volunteers effectively
move Vvisitors to these campsites while closmegtoring unnecessary and unsustainable campsites? Can
supporting low impact camping practices be effectively communicated to visitors?

'YRSNI I O2yiGFAyYSyYyld ad8FF$3AS Y IdROBEAMMPWEERRDEIRIGNT RS
and freedom ¢costsé The previously described camping impact management problems that develop under
Unconfined camping in moderate to high use areas demonstrate to managers Guatt@nment strategymay

be necessarybut implementation requires a selectidretween Designated and Established site camping options.
Sincecamgsites are limited in number, managers need to match the number and distribution of these sites to the
desired amount and distribution of overnight visitor use by management zone.

Designated Site Campin@he greatest resourcand sociaprotection is provided with designated campsitasd

a fixed itinerary reservation system that ensures very high site occupancy rates by matching specific sites and
groups.Visitors obtain a permiistingeach night and campsite ade unable to deviatasmaost other campsites

will be occupiedThis option is generally applied onltlie most popular areaghere intensive use requires and

justifies intensive management to protect resource and aloconditions. Whileixed itinerariesbest minimize

site numbers and aggregate area of camping disturbatiay arehighly regimented for visitorallowinglittle to

no flexibilitywhenbad weather plisters, or other obstacles slotheir travel (Stewat 1989).Furthermore, wlie
YEYFIARBIAGSNFNEES INBdzZLIA A& 2F0Sy || OKNRYAO LINRoES
GNBAaSNBSR¢ &A (S wheidin highkuSe a36R 2 F G KS RI &

A less restrictive option is to requicamping @ designatel sitesbut use zonebased trailhead rationing to restrict
visitation.Visitor surveysobservatiors, andmanagement goalgrovide guidance for determining the number and
distribution of campsites anentry point quotas Freimund and Cole 2Q). To avoid excessively large inventories

of campsites, use surveganbe conducted during average high use peri@alg., not peak useHoweverwithout

afixed itinerary of reserved sitespmewhat larger numbers of campsites are necessary to av&d tlit Y dzd A O
OKFANRE RAESYYlI 2F G22 YlIye @AaAlduiEgNBsdzabodssystem ( 2 2
with fixed itineraries could achiewery highoccupancy ratesvhile a system with unfixed itineraries wouliéely
require lower occupancy rates timprove the ease of visitors finding an open site without excessive travel and
searching

Established Site Campinénincreasingly common option is to gsfot require, visitors to use onlstablished
campsitegMarion et al. 2018). Manageramust also 1) apply resource and social selection criteriddentify a
sustainable sulset ofd LING F GdtEbliBhRdtes to leave openand 2) develop andustain the capability to
closeall other campsitesincluding anynew campsits that visitors may createlhisnon-regulatory educational
option allows visitors greater latitude in seeking out campsites that meet their n€&ase again, to avoid the
musical chairs dilemma, larger numberskstablishedcampsites are necessatyut when successfully applied
this optionprovides substantially greater protection of resource and social conditions than unconfined camping.

For Designated and Establishsite camping optionsa system for limitingfationing use is neededn placesor

times where current use exceeds desired use. Management experience revealsutiatrationingsystems
generally restrict and redistribute use only during peak use weekenpispular seasonthat generallyrepresent
a smallportion of the entire yearHoweverA (i Q& A Yieiddwizdhaf ieakiustis sometimessubstantiallg

in excess of typical uspresenting a significant dilemma to managers. Consider tfmgenanagemenscenarios
for responding to the challenges of peak use

1) Ignore peak use, Under ths scenario peak users will either expand existing campsites or create new
campsites Even limiteduse throughout theyear is likely to prevent these expanded camping areas from
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recoveringOutcomesthe areal extent of resource impacts will be substantial, along with social impacts from
crowding, conflict, and noise when visitation is high.
2) Accommodate peak use Campsite numbers or sizesxpandto accommodate peak use, creating an
exceptionally lege infrastructure of camping capacitihuch of whichis little-used throughout much of the
year.¢ KA4 SEOS&aaA @S AYyFNI aGNHzOGdzNBE | yR NXaz2dzNOA& A YL
more optimaloption isto actively shift peak use td 2SNF £ 2 6 ¢ O Y LIA ghAgrassiBdadows. & dzO |
We discuss the greater trampling resistance and resilience of grasses in a following $@gtammesthe
areal extent of resource impactanbe substantial unless peak uisedirected to resistant ovdlow areas.
Social impactare avoided if the camping infrastructuredarefully designed but can be substantial if visitors
select/create the campsites
3) Ration use& Apermitting process matadscamping demand with supply, shiftingmet demandn time and
space to minimize aggregate camping impact while maximizing opportunities for high quality camping
experiencesl 2 6 SA@SNE | 0 idziRed yn madets @ administer the system and on visitors to
comply withit, includingtheir ability to vist a desired location a& preferred time.Outcomesresourceand
socialimpactsare effectivelyminimized but managers and visitors must acceptth®© 2 & G ¢ 2 F NI (A 2
4) Shift useq The ative marketing ofalternative thru-hike itineraries, including southbound andflip flope
options,has gained increasing traction and sucg¢ssggesting to backpackers that they will conserve the trail
and benefit from milder weathetess crowdingand greater campsite availabiily ¢ KA & & OSy |l NA 2 ¢
thru-hiker bubble ofpeakuse.This can also be applied to resolve high use aufpattraction features like
McAfee Knob, to reduce and shift use to alternative locati@stcomesresource and social impacts are
effectively minimized,His is the best possible option.

Preferred established ordesignated campsites can be identifishrough a careful selection process that
emphasizes the selection of the most sustainable existing campsites and, over time, the creation and use of new,
highly sustainable locations identified by managerial actions. Campsites tHatssastainableare unnecessary,

or are too close to water, cultural/historic sites or threaten wildlife, rare species, or sensitive habitabe can
closedand restored (Marion et al. 20D It is also critical toniclude visitor campsitepreferencecriteria, such as

the presence and conditions desirablecampsite featuresscenic beautysolitude,and proximity towvater, trails,

or favoredlocations,to ensurethat selected campsites will be used by visitors and protwidé-quality social
conditions and visitor satia€tion Brunson and Shelby 199Daniels and Marion 200&Vhite et al. 2001

A combination of campingnanagement strategies mayovidethe most effective or optimal policft.eung and
Marion 1999)For example, ashenandoah N ost ofthe backcountry and wilderness is managed for Established
site camping.Msitors are required taisemarkedDesignated campsite@irst-come, firstserved basisif they stay

near a shelter andispersedpristine sitecamping is permittedparticularly vihen designated or established
campsites are full at peak use times.few areas containing sensitive cultural and natural resources or that
accommodate high day use are closed to camping. While more complex, such combined strategies offer
substantial flexpility in balancing resource protection and recreation provision objectives.

Efficacy of the Containment StrategyVe briefly reviewtwo studies that evaluate and demonstrate the efficacy

of Designated and Established site camping in reducing the aggregtent of camping impact. In 1988, NPS
managers aDelaware Water Gap National Recreation Aseaght to improve the efficacy of thebesignated

site camping policglong the Delaware Rivey designating specific campsites rather than camping areasdiva
1995). To address problems with campsite expansion and proliferation within the designated camping areas,
managers installed anchored steel fire rings to identify each legal campsite and thesselemted to maximize

inter-site distances to reducastitor crowding and conflicCampsites not selected were closed and left to recover
naturalyz gAGK dab2 /I YLAY3IE AAITya LEharod Rducaybaléng witRlidited5 OS A ¢
ranger patroland enforcementefforts improved designatedite camping compliance.

Evaluations of subsequent monitoring ddtam 1986 to 1991 revealed a reduction from 179 campsites (116
designated and 63 illegal) to 110 campsites (87 designated and 23 i{gaidn 1995)a wS 02 GSNBR & A G ¢
those where campsite boundaries had disappeared (i.e., ground vegetation and leaf litter were undisturbed and
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natural in appearance, though compositional changes remained evident and shrubs and saplings were still
missing).Use leves for designated campsitesicreased 28%, from 268 to 344 campers/site/yeawt the
aggregate area of camping impact for all sites decreased 50%, from 302,89630,910 ft. Rangers reported

that campsite demand exceeded supply typically on two peak weekends each yeaduring which
enforcements efforts were suspended

A study byWilliamsand Marion (995 evaluated actions at Shenandoah NPrégolve problems with their
Unconfineddispersedcamping strategywhichstartingin 1974,directed vigiors to choose campsites more than

25 ft from water and oubf-sight fom trails and other camper# census survey in 1992993 found that 68% of

all sites (n=725) were in violation of these polices, including 25% located fewer than 25 feet from waiéfand
within sight of formal trails (58% were <150 ft. from tra{Jilliams and Marion 1995). Scientists and managers
who examined the survey findings and permit data concluded that there were large numbers of campsites
receiving low levels of use that,dliminated, would substantially reduce aggregate camping impact

Ina second study by Reid and Marion (2004)k staff conducted campsite use surveymiti999 withinsampled

zones on six high (not peak) use weekemds$ablishingg mean campsite occapcy rate of only 1%, reveahg

the presence ofsubstantial numbers of unnecessary campsitey R & | @2 A R.IAD Estakishell ¥iteJ: O (i
campingpolicy was implementeéh 2000by asking visitors tose2 y f & -S@di 3 foff A & K SiRrdost OfF Y LJ& A
the park They also sought to close unnecessary and less sustainable campsites, assessed as sites with a highet
potential for expansion based on topography, rockiness, and dense woody vegefdtiongh their selection of
Established sites managers also soughintreasesite spacing from water, trails, and other selected sites to
protect resource and social conditions. Park staff performed limited restoration work once a yahtio®f 2 & SR §
campsites, consisting of fire ring removal and placement of leaves, brush, andd@ridgarren areas tenhance
restoration anddeter camping.

Over three year$1999 to 2002)campsite numbers were reduced by 49#thin the sampled zonesaggregate
campsite area by B6, and area of vegetation loss by 442&id and Marion 2004 Campsiteoccupancy rates
increased53% from approximately 19 to 29 nights/year on thHestablished cansites, but their mean size
increased only 3%d@.hemeannumber of campsites visible was reduced from 1 to 0.4, medndistance tothe
nearest other campsite ineased fromd49to 59 ft. One interesting finding was that wisis frequently failed to
find and usemost Establishedcampsites located out of sight from trailShis suggests thaisitorsmay require
maps GPS coordinate®r navigational phone appbat identify campsite locations.

Established site camping has also been implemented successfully in other wilderness areas when managers have
implemented programs targetg the closure and restoration of unnecessary, illegaljmsustainable campsites.

See Cole and Ferguson (2008hd Cole and Parson@013)for further examples of management actions and
evaluations of their efficacy.

Durable Surfaces andegetation Responses

+AAA02NE OFYLI YR KA1S 2y @S3Sil lohteuypling & veaiaiioh wHery LJ2 NJi
selecting camping locations or considering a dispersal strategy and guidance. Collaborations with land managers
also reveal some misinformation regarding the resistance of vegetation, particularly meadows, to trampéing. Thi
section begins by describing the most trampimegistant sufacesthat managers and visitors should seek for

travel and camping. Next, a branch of recreation ecology research that has focused on experimental trampling
studies of vegetation is describehcluding defining some relevant terms. This is followed by a review of core
findings and management implications.

Visitor impacts can be effectively minimized by spatially concentrating recreational activitig@sropling
resistant surfaces, includifganked in decreasing ordedurable rock, gravel, or snowg areas with little to no
vegetationsuch as welestablished trails and recreation sitead denseshady forestshat support littleground
vegetation coverto dry open meadows with lovgrasses or sedgé€ole 1995a,b, Cole and Monz 20®&rion
2014).
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Empirical studies of campsites and trails to investigate vegetation impacts are always confounded by an array of
userelated factors that fall outside the control of investigators, inahgdthe amount, type, behavior, group size,

and season of use. Experimentadlgsigned trampling studies have been developed and efficiently applied to
address these important deficiencieSdle,1993b,1995, Cole and Bayfield 1993). These studies defarallel
transects thatvariousnumbers of trampling passes (e.g., 0, 25, 75, 200, 500) are randomly applied to, including a
control that receives no trampling. Before and after measures of plant cover by species are taken within quadrats
placed along theransects and trampling can be continued for more than a year to simulate longer term
recreational activity.

Plant responses to foot traffic is assessed using the following measures:

Plant resistance ability of plants to resist trampling damage, meagliess its mean relative cover after a specified
range of trampling passes are applied. Formula: (surviving cover/initial cover) x (initial cover on control/surviving
cover on control) x 100% (see Cole 1995a for further detail).

Plant Resilience ability of plants to recover rapidly, measured by subtracting mean relative cover after trampling
from mean relative cover after one year of recovery.

Toleranceg ability of plants to both resist and recover from trampling damage, their durability, measured by
dividing the resilience measure by 100% minus relative cover after trampling (the amount of recovery that could
possibly have occurred). Plants with higher tolerance measures can be highly resistant to trampling, highly
resilient, or a combination of both.

Growth formsq plant lifeforms confer trampling resistance and resilience, including three relevant types:
Chamaephytesre plants that bear their growing tips (perennating buds) up to 20 inches above the ground
surface . Hemicryptophytesave their budslose to the ground surfac€ryptophytediave their buds well below

the ground surface.

While there are numerous recreation ecology publications from experimental trampling studies (Barros and
Pickering 2014, Cole 1985, 1987, 1995hb,c, Cole and SpildeM&8on and Cole 199@ickering and Growcock
2009, Roovers et al. 2004) we will focus on a definitive U.S. study by Colb)(@928 different vegetation types

in the mountainous regions of four states (WA, CO, NH, NC), and samaigsis of tramplig studies conducted

by Pescott and Stewart (2014).

Regardless of continent, region, or elevation, experimental trampling studies have consistently found that
graminoids (grasses and sedges) growing in tufts or turfs are the most resistant to tramptingaatall broad

leafed forbs (herbs) and ferns are the most fragfgure6) (Cole 1998, Pescott and Stewart 2014). Cole notes
that the most resistant vegetation tygecan tolerate 25 to 30 times as much as the least resistant ¢ype
compelling explanation for why we grow grass on football fields and not herbs or ferns. For example, the most
resistant plant investigated was a sed@afex nigricaghatrequired 600 trampling passes to reduce plant cover

by 50%, a level of loss achieved with only 20 passes in patches ofeynptérig. This finding was borne out in
meta-analyses by Pescott and Steward (2014), who add that these functional traitant$ @lre likely more
important than differences in the intensity of use when considering the effects of recreational activities.

A somewhat surprising finding is that alpine plants were more resistant and resilient to trampling than many
subalpine and lower elevation vegetation typeCole 199B). Since alpine plants grow in harsh conditions their
leaves are tough and short and most of their biomass is protected below ground. Alpine plants are primarily
Cryptophytesor Hemicryptophytesand dominated by tu¥forming graminoids. Cole notes that results would
likely be different if higkintensity and/or longduration trampling had been applied. The subalpine zone had
greater variability in plant resistance depending on vegetation type, including some witthias, ferns, and
herbs that were less resistant and/or resilient.

Resilience was found to be primarily related to plant-ldem, with chamaephytes particularly shrubs,
substantially less resilient than hemicryptophytes and cryptophy@sle 1998, Rescott and Stewart 2014)
While some woody stems are initially resistant, high levels of trampling will break them, requiring long recovery
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Resistance and Resilience: Forbs Resistance and Resilience: Grasses

1000 passes

1000 passes

1 mo. later

; Forest forbs generally
have low resistance to
trampling and low

: and resilience (ability : X :
“ * :‘ to recover). 250 passes

Grasses generally
have high resistance
and resilience.

Figure6. Photos of quadrats and lanes subjecteddt®50, and 1000 trampling passei®llowed by 1 month ¢
recovery (Cole and Marion, 1996).

times. Repeated lonterm trampling removes woody shrubs and tree seedlings. While tall forbs have low
trampling resistance their resilience can be high after single trampling events, but low uegeated or
prolonged tramplingFigure6). Finally, tolerance (plant durability) was found to be more greatly influenced by
resiliencethan resistance, and the mostlerant plants tended to be graminoids with tuft or turf growth forms
(Cole 199B). Lowgrowing forbs, like clover, dandelions and plantain in sunny locations, can have moderate to
high toleranceFinally, Eastern vegetation types had the most fragilestagpn types due tdhe prevalence of
closed forest canopies that favor shatiderant tall broadleafed forbs (Cole 19%3.

The practical management implications of these findings are as follows:

I Camping impacts can be minimized by selecting or encingagsitors to use nonegetated sites such as
substantially barren rock, gravel, and soil, including sustainableestlblished campsited=igure7a).
Particularly dese forests that support little vegetation cover minimize vegetation impacts and have a less
impacted appearancd-{gure7b).

1 When camping on vegetation is necessary, iotpare best minimized by avoiding locations with tall forbs
and favoring dry meadows, shrd@nds, or open forests with grasses and sedbatboth resist trampling
damage and recover more rapidly from damdBeyure7c). For this reason grassy meadows can be ideal
f20F0A2ya F2NJ 0SYLR2NINE d20SNFt26¢ OFYLAYI RAzZNAY

1 When camping under forest canopies is necessary, recognize that trees will eventually be lost without
replacement, creating open overstoriesathwill allow grasses and sedges to replace forbs over several
decades. While this successional process results in more sustainable ground vegétatdh be
compositionally and visually dissimilar from adjacentsitié vegetation Figure7d).

Graminoiddominated plant communities tend to be sdoving and shadantolerant so the presence and density
of forest cover can be an easily applied gauge of plant resist&eseral campsite studies have found a significant
correlation between decreasing canopy cover and increagiaghigoidvegetation cover (Eagleston and Marion
2017, Marion and Cole 1996, Marion et al. 2818
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Figure7. A) The barren substrates on a wedtablished campsite are a durable surface on which to concel
traffic, though this forested campsite reveals a nearly 100% loss of the original forbs, B) Vegetation lo:
minimizedby selecting campsites in dense forests that support very little vegetative ground cover,
campsite boundaries are less appare@)In meadows and shrublandsagses and sedges are highly resis
and resilient to trampling damagdimiting exposedsoil to the most intensively trafficked core aredd Ir
forested settings campsitewill lose trees without replacement over timéut increased sunlightllaws the
establishment of shad@tolerant but resistant grass and sedge cotret increases canpsite sustainability.

Visitor Management: Modify Visitor Behavior

Education or Regulation

Many impacts are avoidabler easily minimizedoften caused by uninformedinskilled,or careless behavior
(Lucas 1982). Education and regulations developed wifynaisitor behaviors are effective methods for avoiding

or minimizing resource and social impacts associated with overnight visitation. Common avoidable eamping
related resource impacts include littering, enlarging campsites, creating new campsiteagrooviuilding new

fire sites, improper disposal of human and food waste, cutting or damagingareeshrubsand feeding wildlife.
Management efforts can alsffectivelyminimize unavoidable impacts, such as vegetation disturbance caused by
foot trafficand tents

Page25



SUSTAINABLEAMPINGA ESTMANAGEMENPRACTICES(REVIEWDRAF)

Generally, visitor education should be given an opportunity to resolve problems before regulations are imposed,
unless impacts arkkely to occur very quickly, asevere or longlasting An incrementahdaptivemanagement
approach ensurgthatactions are effective andsitor freedoms are not unnecessarily restrictedave No Trace
camping practices have been developed to address every common camping management problem (Cole 1989
Hampton and Col2003, Marion 201} along withan array ofeducation techniques for conveying such practices

to visitors (Doucette and Cole 1993). Tht iincludes selection of resistant campsites away from streams, trails,
shelters, and other occupied campsites, confining activities within core use areas to avoid enlarging sites, using
stoves and low impact campfire practices, proper food storage armhafe proper human waste disposal, and
practices to avoid impacts to wildlife and the recreational experiences for other visitors. These practices are taught
in LNT training courses offered by a variety of organizatimatuding the ATC

As an illustrtéion, consider campsite expansion and proliferation and what an educational program might do to
address thicommonmanagement challenge. Peak use in popular areas can be reduced by asking visitors to shift
their use to alternative locations or less buayes.Describing the longerm impacts associated with campsite
expansion and proliferation provides a compelling rationale to visitors to encourage them to consider the
following additional campingpractices: 1) @nningtrips and hiking schedules so thexkisting campsitegan

always be use®) matching their group size to campsite sizes so that small groups use smalhsitege groups

using large sites or splitting up to camp on two or more sBggestricting all camping activity to the most cibte

and barren campsite aread) improved searching for existing sites that may be hidden from ,vi&haring
F@FAflrofS aLIlk OS 2y OF YLAAGSA dza SR,ands effedtieSphication2oN A y C
dispersed pristine site campipgactices when weather or other circumstances require camping in an are with no
available existing campsites

Visitor education is favored by both managers and visitors as an indirect ehéghded voluntary approactiat
fosters a deeper appreciatiofior protecting natural areas and encouraging low impact behaviors and ethics
(Marion and Reid 2007Most impacts are not from malicious acts but result from a lack of awareness regarding
the consequences of outdoor activities and lack of knowledge rénugreppropriate low impact practices
(Manning 2003)A comprehensive review of studies that investigated the efficacy of educational interventions by
Marion and Reid (2007) found thamost were effective in increasing visitor knowledge and altering visitor
behaviors. However, sometimes the stated problems were not entirely or sufficiently resolved, requiring
additional interventions such as site management actions or regulations.

Although more restrictive to visitor freedom and experiences, regulatiores afiother option for altering visitor
behavior to reduce impactple et al. 1987,.ucas 1982Manning et al. 201} Examples include requirements

on the location of camping, such as restricting camping to designated sites or prohibiting campingiinaceetsa

or within a set distance from trails @raterbodies (Cole et al. 1987, Marion et al. 2B)L8Axes, saws, or campfires
may be prohibitedor campfires may be restricted to designated fire rings. Proper food storage may be required
and feeding wilife may be prohibited. Finally, managers must consider their ability to enforce regulations. The
remote nature of the trail environment and declining agency budgets make it difficult to enforce regulations along
the AT Whileridgerunners andiolunteerscan remind visitors of regulations, they cannot enforce them.

In the following section an idepth examination of tree damage and felling on campsites is provided using
research data to illustrate the challenges of both educationalregdlatory actiongFigure8).

A Casestudyin Deterring Tree Damage

In 1993, field crews surveyed all backcountry campsites (N=327) in Great Smoky Mountains NPligh estab
baseline conditions (Marion and Leung 19%®y. campsitswith trees findings revealethat 63% obnsitetrees

had visitorcaused damage rated as moderate to severe. A total of 1,128 trees were tallied as damaged within
campsite boundaries with aadditional 1,249%damaged trees in adjacent offsite areas. Tree stumps were found
on 60% of campsites, with a total of 724 stumps within campsite boundaries and 2,642 found in adjacent offsite
areas. So many trees had been removed fameforested camps#s that 25% of campssano longer hadany

trees within their boundaries.

Page26



SUSTAINABLEAMPINGA ESTMANAGEMENPRACTICES(REVIEWDRAF)

Similar findings were reported from32-year study of 81 designated campsites in the Boundary Waters Canoe
Area Wilderness (BWCAW) (Eagleston and Marion 2017). A 2014 surve\B&utrde stumps within campsite
boundaries and 1050 stumps in adjacent offsite areas, this equates to an estimated 35,600 tree stumps when
extrapolated to all 2000 BWCAW designated campsitesubstantial majority of stumps were less than 6 inches

in diameter, suggestinghey were cut by visitors for firewood, as opposed to agency removal as hazardous trees.
While only4 campsites had no treds 1982, an additional 21 campsites became treelesad(dyl nearlya third

of all study sites. These impacts haxaxurred despite lowmpact educationamessaging thahas been in the

2/ 12 LIISNXYAGGAY3T LINRPOS&aa airAyoOS GKS mptnQazr AyOf dzRAY
a regulation prohibiting the cutting of live vegetation. These actions hawn lieeffective in deterring the
continued damage and cutting of trees, promoting the authors to suggest a prohibition on woods tools.

LNT messaging directly related to such findings include the following:

1 Land managers are increasingly prohibiting camepfidue to their many associated impacts. However,
most of these impacts arentirely avoidable Do your part by adopting safe and low impact campfire
practices or consider not having a campfielild a campfire only if there is a plentiful wood supply and
gather only dead and downed wood that you can break by hand.

1 Leave axes, hatchets, and saws at haqngoods tools can be dangerous and are unnecessary. -Small
diameter wood is more easily burnéd ash and extinguished, avoiding the builp of unburned wood
and charcoal in fire pits and the dangers of igniting a wildfire at night or after you leave.

The ATC has already developed a full suite of AR$pecificeducationalinformation and recomranded
practices.Educationaimessagesre conveyedon the ATCQwebsite at visitor centers and agency offices whe
visitors obtain information, througkeducationaltalks and pamphlets, onposters andsigns attrailheads and
shelters through personal contacts gency staff, traitlub membersand AT ridgerunner®r site caretakers

The ATC also teaches the LNTsidlaEducator and Trainer courses annually, and has dpedl@NTvideosand
thru-hiker courses and workshopé$targeted problems are not successfully resolbg@ducationalefforts such
work can be intensified, focused onesgific problems, or specifically target organizations or groups identified as
being associated with the impacts in question

Regulations provide an alternative means for influencing visitor behaviors. In a survey of managers at NPS parks
with backcountryand wilderness camping, 44% of respondents reported that their park had prohibited campfires,
partially in response to tree damage and felling (Marion et al. 1993)ever, Reid and Marion, (2005) evaluated
campfirerelated impacts and polices in severofcted areasfinding that fire banglid notsubstantially reduce

tree damageand cutting due to continued illegal campfire activity. Prohibitionsaxes, hatchets, and saws were
identified as gotentiallymore effectiveresponse

SiteManagement: Increase Resource Resistance

Flat, dry ground near water and the trail have been the traditional requirements for a good backcountry campsite.
However, research and management experience have shown that these are often poor locationsifopémiv
campsites(Marion et al. 2016)Large flatshorelines floodplains,and ridgetops offer many potential camping
locations but they alsooffer no resistance t@ampsiteexpansion angroliferation, which also contribute to a

high density of campsitabat reduce experiential qualities (Eagleston and Marion 2017, Marion 2088a). To
increase the sustainability of camping management it is best to avoid flat terrain by moving trails entirely away
from these flat locations, which are also less sungthle for the trails (Marion 2016, Marion and Wimpey 2017).

Managers can also influence or control the locations where visitors camp and manage the sites they use. Both
the areal extent and severity ofamping impacts can be reduced through careful site selection, design,
construction facilities,and maintenance. The location and spatial arrangement of campsites also determine the
social conditions for visitors who use them.
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Figure8. ¢ NS RI Yl 38 FTNRY ¢22Ra (z22ta o6lESasz KI G§0OK
that over time removes campsite trees. Low impact campfires should be built usingdsamaditer dead an
downed wood that is broken by hand; waetbolssuch as axes, hatchets, and sa#s unnecessary.
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Recreation ecology studies frequently reveal that an array ofrelsged, environmental, and managerial factors
significantly influence natural resource impacts, and that managersvaarpulate these factors to minimize
impacts while sustaining large and increasing numbers of visitors (Eagleston and MarigiMagibn 2016

Marion and Farrell 2002). While the practice of closing undesirable or unsustainable campsites has been adopted
in some backcountry and wilderness areas (Cole and Parsonshadi8n et al. 2018a), the practice of actively
selecting, designating, or constructing highly sustainable campsites remains rare (Daniels and Marjon 2006
Marion et al. 2018b)This section mvides both empirical dataand guidancedemonstrating thatreplacing
unconfined dispersed camping management policies with a containment strategy in moderate to high use areas
and a true dispersed pristine site camping policy in low use areas can gigfttant reductions in aggregate areal
measures of camping impacts.

| 2 t ($9923 hypotheticamodelsof camping impacsuggest that increasing use can have a substantial effect on
areal measures of impact, with peripheral and-sife vegetation disapping as campsite boundaries expand.
However, if use increases and camping activities are spatially concentrated, the impacted area remains constant,
as trampling impacts are contained within campsite boundaries and percent vegetation loss increases to nea
maximum levels. A key management objective related to campsite sustainability at a site scale is discovering and
implementing actions that limit campsite expansion by promoting the spatial concentration of camping activities
(Cole 1989). Similarly, imgditions for a landscape scale, where managers seek to minimize aggregate camping
impacts at a unit level suggest a strong focus on actions that limit campsite proliferatiorafCoRarsor2013,

Leung and Marion 2004 hesefindingsand results from tk current AT studyall emphasizehe need to shift
camping in moderate to high use settings from flat to sloping terrain, where topography will act to effectively
O2yOSYyuUuNI GS FTOGAGAGASEAE YR AYLI OGa G2 ZYnddication®r2 2 G LIN
regulation. When camping cannot be shifted from flat terrain then the next most effective action is to confine
camping to either camping shelters and huts or to constructed tent paslsvill be described in this section, both
actions canbe effective in constraining both campsite expansion and proliferation, accommodating ever
increasing visitation while halting and even reversing aggregate areal measures of camping impact.

Using Topography to Limit Impact

A small but growing number sfudies have investigated the influence of topography (e.g. Cole, 2006 2013,

Daniels and Marion 200&agleston and Marion 201Zeung and Marion 199®arion and Farrell 2002). At Isle

Royale National Park, Marion and Farrell (2002) attributed sosatipsite sizes and aggregate impact to the
AYUSyaAz2ylt LI FOSYSyd 2F OF YLXKAGSE OF Yaiaz By 3 ¢ 6 SIBNIC
excavation and fill to create small clusters of tent sisccess in limiting the areal exteritimpact was partially
attributed to managers actively creating and maintaining smooth,-d@ined tent pads and providing visually
obvious site boundary cues that encourage visitors to stagitn(Farrell and Marion 2002).

Statistical modeling of capsite data from this study of AT campsites revealed thatdimglebest predictor of

campsite size was the percentaB3¥ i ¢ A RS 0dzF FSNJ 2 NJ & R2 dz3 K ywithislopei y T A 3
excess of 15%.he implication of this finding is thapatial concentration of camping activities is highest when a
campsite is surrounded by steep terraidigh offsite rugosity ihostly rockiness) and sidgill site construction

were other significant predictors of small campsite siddse influence of sigthill campsites is conferred by the

steep surrounding topography and etfite rugosity is essentially the influence of mitopography. A 32year

study by Eagleston and Marion (2017) discovered that selecting campsites in dense woody vegetation is only
temporarily effective in deterring site expansion, as woody vegetation is removed over time by insects, disease,
fires, or felled by visitors for firewood.

Natural Sidehill Campsites While visitors generally seek out large flat areas for camping, neasamnd
volunteerscan instead conduct grounebasedsearcles for clusters ofsmall flat spots surrounded by sloping
topography or excessiveigosityand create campsites by preparing smooth wetained tent pads with short
access trail§Figured)® L RS f f & 2 9 AA NI Ehénpiel RIB be located near water sources
and perhaps between 100 and 200 ft from the, &lth inter-site spacing of more thah00-200 ft to enhance
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privacy/solitude The authorSrurrent research is developingew computerbased GIS analysesltrate these
campsites in areawith LiDARderived topography dataWe suggest that the AT community could sustainably
create additional camping capacity by creating clusters of these nataredlyrring sidehill campsites and
communicating their locations wita distinctivepaint blazeon their access trails and incorporatitigem into AT
guidebooks and phone apps that are increasingly being used by visitoravigation.

Figure9. Careful searches can reveal naturaltgurring flat spots swounded by sloping terrain and rockin
that inhibit campsite expansion and proliferation.

Constructed Siddnill Campsites While the efficacy of these proposed naturatigcurring sidehill campsitedas

not been investigatedthey aresimilar to and moreesasily created thamonstructed sidehill campsites, which
have been investigatednnapolis Rocks, Mwasidentified by a survey of the LILJ- f | O Kvolunteercldhbs A f
in 2000 as thenost impacted camping arg&igurel0) (Marion 2003) Danielsand Marion(2006) describe the
many unacceptable resource and experiential impacts associated with a large cluggooicreated campsites

in flat terrain. In 2003 the campsites were closed, and camping was shifted to constructedllsidenpsitesri

Figurel0. Ahy S 2F ( KNEISAEYSIRIGKAY | Of dza G4 SNJ BIF This thcatid
illustrates the chronic problems that an unconfined camping policy allows: unacceptable resource ar
conditionsdue toexcessive site proliferation and campsite expansion in large flat a®p€amping was shift
to constructed sidehill campsites in nedy sloping terrain where topography constrains site expansion.
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adjacent sloping terrainreducing aggregatarealimpact from43,099 f to 6,243 ft?). The new campsites were
spaced aparébove and below a sideill accesdrail at locations to enhance the potential for solitude.

A questionnaire examined visitor satisfaet with camping on the sidkill campsitesusing a scale of 1 (highly
dissatisfied) to 5 (highly satisfied) to evaluate 22 utility, environmental, and social indicators. The indicator that
scored lowest for the clustered vist@ NB I § SR OF Y&JA2 6 S¥&E OQOLINRIDA OS¢ 60 PHcC U
score for visitors camping on the new sididl campsites (4.30). ThenéourK A 3 KS&G AYRAOF (2 N& |
LIS2LX S OF YLISR YySIFEN YS¢ onduHo0vX daSOdz2NRGe 21 andé o6 S
Gy FddzNF f ySaa 2F GKS FNBI ySI N Yeé AQitewticdd proteSswasappliedy 0 ¢
in 2003 at the second most impacted AT camping area at Slaughter Gap near Blood Mountain, GA, with similar
successas illustrated wittphotos Figurell).

A

Figurell. Substantial resource and social camping impacts in 2003 at Slaughter Gap in Georgia were
by replacing its camping capacity with new constructece-hitl campsites. The AT and another trail w
NBf 20 GSR { 2usédipdpiad éamping focatio ehdg/tBe area has since recovered (photos pi
by the Georgia Appalachian Trail Club volunteers).

In Georgia the number of thrhikers has increased from around 1,000 in 2006 to 3,000 in 2015, and this large
FyydzZ f Godzoof Sé 27F dzaS Qppafachiay dréils3Congedvantd bi@ate 2 vollihtaiza A y 3
registration system for norttbound hikers toselflimit hiker numbers to less than 50 hikers/day. This recurring
annual springtime bubble of exptionally high camping demand is causing excessive camping impacts, siich as

the Hawk Mountain Shelteoften the first or second overnight destination for northbound AT thikers Over

many yearsa large cluster of campsitdseen created by hikeraround the near the shelter, which is situated in

flat terrain, and sometimes accommodat 50-100 campers/nigh{Figure12A). The area was captured by the
sampling for this & study, documeimigl O2YY2y LI GGSNYy 2F O2NX Ol YLAaAGSa
AaA0S&a¢d gAGK | OGAGS OF YLIAAGS LINRapgiegafehieal of impacteg@abialzNNR Y =
loss occurring over 24,1972f25,940 f of exposed soiland including 92 damaged trees, 163 tree stumps, and

89 trees with exposed root3hese common resource impacts are accompanied by equally problematic social and
experiential impacts, including crowding, conflict, loss of opportunities&itude, and noiseThis highdensity

camping area typifies visitor impact management problems foaobssthe state of Georgia and into North
Carolina and Tennessee.

In 2015/16 acollaborative effort between the Appalachian Trail Conservancy (ARE)JIS. Forest Service,
scientists, and the Georgia Appalachian Trail Club (GATC) led to the development and implementation of the Hawk
Mountain Camping Improvement Project, whidn shift up to 32 tentdom the flat areas surrounding the shelter
toeartKk Sy «AXARS (Syid LI Ra&A O2yailiNHzGSR Ay af 2 (Blgya2Al 2 L2 3
& B). Since siddnill campsites require terrain slopes in exce$d5% for efficacy, Dr. Wimpey provided a slope
classification map used by a USFS contractor to locate and identify potential locations faifl ©idepsite
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Figurel2. A) A GIS map showing the Hawk Mountain Shelter anceraum associated campsites. To miti¢
the unacceptable resource and social impacts that had developed, most camping is being shifted tehal
campsites constructed as illustrated in (B) and (C). Ay&i8rated slope map (D) reveals the flat ténrén the
existing shelter area and was used by U.S. Forest Service Staff to narrow the search for locdtihgardpsite
in terrain with 1530% slopes.
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construction Figurel2D). GATC volunteers initiated the sitdl campsite construction work buhe work was
finished by a contractor with an excawato complet the work in time for the nexyear ofthru-hikers.Club staff
did finishing work on the campsites and trails, installedadoveground molderingprivy, steel food storage
boxes, rock armoring at the water source, and a sign with a map shgdahé campsite layoutnd bestaccessible
and hammock sitesF{gure12C) The aggregate size of the 30 sk campsites is 6,9342ft16% of the former
aggregate areaf disturbance.

Naturally-occurring and constructed siddll campsites can clearly concentrate camping activities on small
campsites resolving the traditional problems of site expansion and proliferatioa to thenaturalinfluence of
sloping terrain o rugosity, in the form of rockiness or uneven surfadésitors and eme AT volunteers have
experimented with placingide-hill campsites along old foresbads, but this study revealed this practice as
somewhatineffective in constraining expansion along the road corridoperimentation with thelacenent of
small boulders, felled trees, idmerged rocks, or even brief removal of the roadbedtbnstrain site gpansionis
needed tomake this a viableractice.

¢ KSasS (e L% az2 a Enbpsies flsofeffectively limit other forms of camping impact, such as number
of fire sites, damaged or felled trees, s@iposure, and area of vegetatitwss.Due to teir smaller sizeside-hill

sites haveconsiderablyfewer onsite or adjacent trees that managers may need to survey and remove as
hazardous treesAs previously notedotenhance experiential qualities, reducing crowding, conflicts, and noise,
managers ca and should alwayseparate sidénill sitesby more than 1000 ft (Daniels and Marion 2006).
Additionally, careful attention to selecting campsites that include or rank high for important necessity, experience,
and amenity attributes will ensure sitelsat will be valued and used by visitofs one examplesontinuing long

term research and measurements on the Annapolis Rockshdideampsites reveal that soils settled and
compacted following construction on most sites to create uneven surfaces arer waainage is often
problematic. Sidénill campsites are an important infrastructure facility that must receive ongoing maintenance,
just as trails do, to perform their important function of attracting and spatially concentrating camping activity.

Finaly, an advantage of relying on topography or rugosity to spatially concentrate camping\astiiaitcampers

are simply interacting with the natural environment, which effectively compels theate behaviorsL (simgly
uncomfortable toerect a tentor cook a meain sloped, rocky, or uneven terrain. This is viewed as more natural
and effective than compelling similar behaviors through regulations (e.g., visitors must camp2@ithiri a fixed
camping post or fire ring). Similarly, reliance on eation and low impact practices (e.g., please camp in the
already barren central core campsite areas) is only effective when visitors are fully aware of and compliant with
such voluntary practices (Marion 20IMarion and Reid 2007).

UsingFacilitiesto Limit Impact

When camping cannot be shifted to terrain where topography or rugosity acts to spatially concentrate camping
activity research suggests the next best opti@oonstruction of campingacilitiessuch as sheltervarious types

of visuallyobvious tent pads and other features like anchored fire ringghis section first examines research
results on camping shelters like those on the AT, followed by a review of constructed teniNoaetsA section

on legal liability associated with the use of structures, the selection and use of sustainable estabfished
designated campsites, and related campsite facilities is also included in a following section.

Shelters The provision of shelters is a long tradition for thetdt predates its designation and the Wilderness

Act of 1964.Studies have shown that tBe structures concentrate visitor activities to the extent that areal
measures of disturbance are substantially lower than for a similar number of visitors camping in tents. However,
some managers question their necessity or appropriateness in backcaamdrparticularly in wilderness. They

are artificial permanent structureand manynow use dimensional lumber arate not rustic in appearanca few

are exceptionallylargeand elaborate, wittsecondand thirdstories and covered porches.
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In a study of bekcountry and wilderness campsites at Isle Royale National Park, Marion and Farrell (2002) found
the mean size ahree-sidedshelter siteg420 f, including the shelters and adjacent trampled ajgasbe 35%

smaller thancampsiteg646 ft2). Shelter ses also hadibout half the exposed soil and area of vegetation loss as
campsites. These findings are even more consequential givenlhaianylsle Royaleampsites were sidaill
constructed while those in flat terrain had embedded logs or rocks traetent padsand 2) shelter sites are

popular and receive substantially greater u¢eK S | dzi K2 NB y20SR GKIFGY a{KStGS$S
OFYLIAY3 I OGABGAGASEA (2 ¢622RSy akKSt GdSNI Fimhigpakhagdnly (2
3.77 f of disturbed area per overnight stay, the lowest of seven othetgrted areas for which this measure

could be computed (Marion and Farrell 2002). Tdiwievementwas attributed to the following actions: 1)
restriction of camping ta limited number of designated campsites with high occupancy rates, 2) substastial us

of sidehill campsites and camping sheltdhat spatially concentrate camping actieis 3) restrictions on group

sizes to six for most campsites and shelters and to 10 for group use campsites, 4) communication of LNT messages
02 a02y TAySSa eR2dzNd KIS GRRdaN 6f S £ 20K GA2ya G2 LINBASNBS
an active park maintenance progratmat keeps the tent padsmooth and weldrainedto attract and contain

use and 6) loss of campsite trees has enabled grasseslémize around them and in low use areas

Another interesting finding was that campsites with anchored picnic tables were an averagelf2#9%smaller

and had even larger reductions in area of vegetation loss and exposed soil than sites withimutaies While

many would consider a picnic table to beisitor convenienctacilityand thus inappropriate in a backcountry and
wilderness setting this finding reveals that they also performsignificantresource protectiorfunction by
consistently #racting and spatially concentrating cooking and other activities to a single spot on campsites.
the absence of a table different visitors select different locations and thus enlarge campsites, trample more
vegetation, and expose more soil.

Similar indings were documented at Great Smoky Mountains National Park (Marion and Leung 1997). The mean
area of disturbance for shelters (3,218)fis smaller than for either rationed backcountry campgrounds (12,143
ft?) or unrationed campgrounds (4,638)ftard shelters account for 37% of the overnight visitation but only 10%

of the total area of disturbance from camping. In this study the measurements of shelter sites, which are the most
LJ2 Lddzf F NJ LJ | OSa G2 O Yidgudedal ininfed@atey didjbder@ér contigudus @&t dayhping® >
areas, which confounds this comparisdihis ishe same situation for the great majority of AT shelters, where
overnight visitors who cannot camp inside the shelter commonly sent up tents, tarps, or hammocks inateipedi
adjacent areasWithin these surrounding areas there are generally no regulations or practices that constrain
either campsite expansion or proliferatioAn important exception is within the highlysited White Mountains,

where camping has bedargely restricted to huts, shelters, and associated areas of either tent platforems,

pads, or designated camipss. Placing shelters in sloping terrain is a very effective practice but most shetezs
originallybuilt in flat terrain. Some shelters, such as the Gooch Mountain shelter in Georgia, were specifically
placed in sloping terrain, with sief@ll constructed tenjpads constructed in the surroundirgea

Tent Pads Constructed tent padareamore naturalstructure thatrequire substantially less funding and staffing
to construct and maintain thamampingshelters, yet still effectivelyattract and spatially concentrate camping
activities in flat terrain. Tent pads could be a highly effective practice for constraining caengspansion and
proliferation around AT shelters. If there is sloping terrain neahelter,then a campsite access trail could be
constructed to direct visitors to sidaill constructed tent pads. In flat terrain, one several campsite access trails
could direct visitors to tent pads constructed along each trail, with irdiée spacing providing whatever level of
solitude and natural quiet are desired.

Rocklined tent pads are the most natural in appearance, require the leasttermy maintenanceand allow

water to filter out between the rockgFigure13A). Native soil can be used but crushed gravel provides better
drainage and is more easKkgpt level or slighyl crowned wood chips should not be used as thelsEompose to
mucky organic soil that retains water. When rocks are unavailableesistant logs like locust can be cut and
embedded to provide a visual cue of intended tent pafeigyrel3B). Treated lumber could also be used, with
round timbers being more primitive in appearance than square dimensional lumber. Using two logs with their
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joint pointing directly uphill ensres drainage around the tent pad, with drainage from tents free to run downbhill.
Logs need to be pinned to the ground with two to thieet rebar to deter campers from using them for firewood.
Logs or treated timbers can also be placed on all four sweseate an elevated tent pad, but care must be taken
to use crushed gravel or sandy loamftll drainageor to slope the entire structure and félubstrateto ensure
adequate drainageHjgurel3C).

A wooden deck of treated lumber is a final option, though thisasenexpensive to purchase, transport, construct,

and replace and maintainers need to check it periodically for rotten or cracked boards and protrudingigaiks (
13D). Visitors without freestanding tents or those who use tarps or hammocks can have difficulties using tent
platforms. Additionally,lie use ofdimensionatreatedlumber is the least primitiveption andis lessappropriate

in designated wildernes®ood decks coulde avoidedn locations wherdhe previous grounéased tent pad
options are viable. Howeverll ghese optiongan effectivehattract and concentratevisitor use particularly when
camping must be accommodated flat terrain These tent padoptions likely represent the most effective
practices for addressing chronic campsite expansion and proliferation problems when camping must be
accommodated in flat terraimAnalternate and potentialleffective regulatory approach is to erect 4x4 camgsit
l2ada SyaNr @SR gA0GK (GKS g2NRA 4G/l YL 6AGKAY p &F NRAa¢

i <] I ) ¢
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Figurel3. A) Rochined tent pad, B) Embedded logs pinned with rebar, C) Wined tent pad, and D) Woo:
decked tent platform.
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Site Maintenance Land managers have long placed an emphasis on maintaining trails to keep them in good
condition for sustaining their intended type and amount of use. Their actionsd@amoving substrates to
promote drainage, cutting vegetation, adding and cleaning drainage features, installing rockwork, boardwalks,
and signs, and even relocating poorly designed segments. In contrast, maintaining campsites has traditionally been
limited to cleaning or removing fire rings, though on designated sites some managers have improved tent pads
and added border log or rocks Under a containment strateggampsitesretained for use can benefit from
routine maintenance just as trails to keep th@mpen and in good condition.

Much of the expertise gained in maintaining trails can be extended to maintaining campsites. Managers can
perform maintenance work on campas to reduce their size, protect visitor safety, minimize erosion, and address
campfirerelated impacts (Hammitet al. 2015 Marion and Sober 19873te impact evaluations can reveal what
problems require maintenance actionfor example excessive site size may be addressed by subtly improving
tenting locationsor adding logs to create border¥isitors willseek out and consistently use smooth and well
drained tent sitegFigurel4). Where necessary, remove protruding rocks or redistribute soil to slightly crown tent
pads and improve drainage.

Figurel4. Managers of these designated campsites at North Cascades National Park have improved ter
removing rocks and creating effective borders by adding logs and rocks. These actiactsaaitl concentrat
activity within intended use areas and protect flat offsite areas that could allow expansion.

Unnecessary portions of campsites can be reclaimed by either repesfietbnt actions such as scattering
organic litter, branches, logs, and rocks on these af&#gurel5 A, B) or by more intensive work such as-ce
berging large rocksfelling or dragging dead trees, aimtalling interpretive signd=(gurel5 C, D)Where rocks

are not available, the terrain can be made uneven simply by digging shallow depressions and mounding soil
nearby. As previously noted, these actions are likely to be difficult and less effecextemsiveflat terrain, so
camping may need to be shifted to sloping terrain, includimgrelocation of formatrails, so that visitors are not
shown flat terrain carping options.

Just ador trails, campsite substrates can be subtly shaped to promote water drainage around the perimeter of
sites, particularly of tenting areagnsire that water is filtered througlat least 10lineal feet of relatively
undisturbedground vegetation antbr organic litter before entering watéodies (Marion et al. 2018. A welt

place large log along the low side of a shorefimeximate campsite canften force traffic slightly uphiland
provide protection toan untrampled band of vegetian and litter to filtercampsite runoffOtherwise close and
move the campsite further from water.
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Figurel5. A & B) An emerging edite tenting spot hidden by adding organic litterddoranches. C) When repi
use is chronic, partially burying (koerging) a large angular rock can be a more effective deterrence. |
borders and educational signs can also be effective (use large diameter or somewhat rotten logs to de
use & firewood.

Stonework to add steps or armor steep or muddy embankments at water sources is another maintenance
improvement that can attract and concentrate trampling activity to durable surfaces and protect water quality.
Some managers and volunteers banstalled rockwork around springs to protect water quality and praviae

pipe for filling water containera/Vhile such a facility does protect the water source it is also artificial and could
lead visitors to wrongly assume that the water is safe towsbout purifying.Creating a simple rock powff is

likely a better optionA general precaution when pipes are used ipravide a sigrtlearly stating that water must

be purified before use.

Formal or useful and sustainabifdormal {/isitor-created trails that provide access to overnight camping facilities
also require routine maintenance to keep them in a usable condition and minimize associated resource impacts.
The objective is tpromote consistent traffic patterns within camping areas on wekigned and maintained
footpaths and to close and rehabilitate unnecessary ansustainable informal trail§~igurel6). Many excellent

trail maintenance manualsave been developed to guide this work (Birchard and Proudman, 208&selbarth

and Vachowsk2007, IMBA 2004 Active trail maintenance reduces impacts by providing a durable tread able to
accommodate the intended traffic while minimizing problems witeal muddiness, erosion, widenirgy
multiple tread development.
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In areas where dispersagristine sitecampirg is practiced, routine g
maintenance consists of locating and removing all fire sites an
renaturalizing site conditions to avoid repeated use of the same site§
The management objective in these locations is to avoid thg
appearance of any campsiteGuidarce for restoring campsites is
provided in a following sectio@ampsite Closure and Rehabilitation
section for specific management practices. In theseasvisitors
should avoid building campfires or use LNT campfire practices, su
as mound firesto leawe no evidence of campfirellote:maintenance
actions related to campfirengsis addressed in the following section ol
to keep all related guidance together. " 5 '3

Campsite Amenities Additional campsite features can also be Figyre 16. Managers have closed t
anchored on campsites, particularly in flat terrain, to attract andypnecessary informal (visitareated
concentrate use. These include fire rings, stone fire pits, stove rockyraj with both logs and embedded roc
logs for seating, food storage cables or boxes, picnic tables, atw

sumps While these features represent convenience amenities for

visitors they alsooften confer a substantial resource protection

function.

Campfires can be an essential element of a fgjgality camping experience for many visitoparticularly youth
Unfortunately, problems related to campfire use, including the development of multiple fire(&itgsrel7A)and

large trashand foodfilled fire pits, mounds of charcoal ahdlf-burned logs, tree damage and felled trees;sité
vegetation trampling and wood removal, and the threat of forest fires, have caused an increasing number of
managers to prohibit campfirg€ole and Dalld/lolle 1982 Reid and Marion 2005)

Many maragers have had success in keeping campfires small and contained to a single location by firmly anchoring
small steel fire rings on campsit@sgurel7F). Using the smalkt available optionge.g., 18 in diametepromotes
smalllow-impactcampfires thatonserve wood and promote using sradithmeter sticks that burn completely to
ash.Pacingfire ringson or near bedrock attrastcooking activities to a durable surfa@ndnear the center of
campsites but ideally away from trees, roots, and the best tent sitedessen the risk of forest fireend sparks
reaching tentgFigurel7B). Seel fire rings are also frequently used tidentify preferredestablishedor required
designated campsites and have been shown to attract and concentrate visitor use to their vicinity, thereby
minimizing site sizand expansiorfMarion 1995)

When rock campfirerings are used, consideice-berging a few large rectangular rocks arouhe preferred

campfire location Figure17C&D (Reid and Marion 2005FxA Y3 (G KS T A N&tradisivisitret at 2 Of
common spot and spatially concentrates use. Multiple fire sites create multiple locations of camping;activit
different groupswill use different parts of a site, whighromotes site expansiarBreaking up all but the intended

single fire site will effectively concentrate activity in the same place over time, reducing the area of camping
disturbance Where campfires are permittegéducational messagg can ask visitors to: 1) eistoves and avoid
campfires when possible, 2) use onkigting fire site® NJ NEY2 @S Fff GNI OSa 2F aySs
small, burn only wood, and leave a small clean fireSoine managers have renmexvall fire sitesn areas where
campfres are permitted. This practigeromotes new fire scarsat different locationsand should be avoided,

except in areas where dispersedstine sitecamping is encouragedigration of campfire sites is a significant

impact because fires cook the underlgisoil, kill soil biota, and alter physical and chemical properties (Marion et

al. 2016).Cleaning fire sites of builip charcoal and ashes, trash, and unnecessary rocks is a perennial
maintenance function. Whether campfires are permitted or not, considiéfir  OA y 3 dtoveMB O | €| 2y
campzites to attract intensive cooking activities to a single fixed locdfayurel7E).

While some land managers remove visioNB | § SR f 234 FyR NRBOl& 6O0F YL) &7¥dzN
these features do attract and concentrate intensive visitor use activity to their vicinity and can therefore limit the
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Figurel?7. A) Itis not uncommon for visitors to build multiple fire sites on campsites, or to move fire sites
over time. B) Placing fire sites on exposed bedmitlkattract and concentrate intensive cooking activities
durable substrates (though this one is dangerously close to vegetation), C & D) two stylelsesfex rock fir
NAy3a GKFEG FAE GKS t20FGA2y 27T and loydeifidgMmB éolsistond attrt
and concentrate cooking to a single location, F) small anchored fire rings fix campfire locations and cai
to denote preferred established campsites or required designated campsites.
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areal extent of impacft ieft in place. The effect of anchored fire sites, stove rocks, and large logs/rocks for visitor
seating should be quite similar to the attraction and spatial concentration of activity effect demonstrated for the
picnic tables on Isle Royale National Pealnpsites Marion and Farrell 2002 However, they should be kept
GAAYLX S¢€ YR NHZAGAO YR (G(KS dzaS 2F @SNE I NBHS {233
around on a campsite.

The Leave No Trace dable method of human waste dispal is the most common universal practice for disposing

of human waste in backcountry and wilderness settingg.LNT.ory However, it is ineffective in some
environmental settings (extreme cold, deserts, roakgas w/little soil, and wet soils), and some visitors are either
unaware, unprepared, or unwilling to use the practice effecti(€ifimburg et al 2000 Carry out options are
possible due to the development of lightweight toilet kits that have been aygul for landfill disposalThe
determination of when to place a toilet could be made based on monitoring the extent of improperly disposed
human waste sites iadjacentareas.In areas ohigh use landnanagers generally find it necessary to provide
toilets for fecal waste and a variety of options have been develpmatwing from simple fiberglass models that
frO01 LINARGEFOe grfta (G2 GKS Y2NB St 02N ASomplehesiBel  { Y ¢
review oftoilet optionsis providedmnid KS ! ¢/ Q& . 01 02dzy iNE {FyAGFGA2Y al
workshop proceedings provides additional options (Civil and McNamara 2000 pit toilets remain common,

an above ground moldering privy has provided the best option along thewdtli numerous successful
installations.

This issue of greywater disposal from washing dishes and clothing is also described in the ATC Manual (2014) and
in Marion (2014). Some land managers provide screened sumps at high use campsites though thesa ramai

facility. The most commonly recommended practice is for visitors to filter greywater through a screen and then
either broadcast (scatter) the water or pour it into the soil under organic litter at a location more than 100 ft from
waterbodies or cenpsites.

Another common site facility is a cable system for hanging food or a food storage box to prevent wildlife from
accessing human food, trash, and otlelorous itemge.g., lotions, tooth paste, soap) that create food attraction
behaviors Figurel8). While afed bear is a dead beded shelter mice reproduce exponentialljhe attraction of

bears to campsites successjubbtaining food all too frequently ends with threats to human sgfend the

removal orexecutionof the beart N2 LISNJ F22R &0 2N} 3SIAl NFIOAEGRAYNaaYBef
wildlife behavioral changes for a variety of wildlife species, including beaeons skunks, squirrels, rats, mice,

and birds.

Sone land managers place the burden of food storage on visitors to hang their food from trees with ropes, or to
store it in approved bear canisters or bags that they carry. Visitors who lack the willingness or skill to put up
effective beasproof hangs, or tB rarity of usable trees in some areas, prevents that policy from being
substantially effective andamagedrees and underlying ground vegetation. Cable systems are more effective
and easier to use but are prone to breakage and require periodic mainterartreplacement{igurel8). Thick

aircraft cablasstretched between two treeabout30-40ft apart at a height of 20 ft. Visitors can throw their own
ropes over thido pull food bags up, taking care to hoist it at least 10 feet high and more than six feet from any
tree. Alternately, pulleys and smaller cable can also be installed for hoistingStesfood storage lockerplaced

at campsites arperhaps the best ®thod as they areagy/ to use,eliminate considerable trampling damage, and
require little to no future maintenangethough visitors sometimes leave their trash or excess food in them. The
food storage box shown iRigurel8C was placed at the Hawk Mtn. sid#l campsites and has prominent signs
gAOGK GKS YSaal3aSYy a[9! 29 bh Chhét !IChw Lhat IOwe HEL YO w{ X

Yet another option are stegloles that resemble 15 ft tall coat racks with multiple arms and hooks for hanging
food bags. These should be sufficiently strong and anchored in cement for stabilitjt IAtib@ pole with a hook

on the end is provided for placing and retrieving food bage. [iiting pole should be secured to the bear pole
with a sixfoot length of chain or cable to prevent its loss. The capacity of this system is less than that of cable
systems so more than one may need to be provided for larger capacity camping areas.
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A

Figurel8. A & C) Steel food storage boxes. A & B) Steel cables for hanging foo
D) Packing food into a bear canister.

Legal Liability Note: This sectiornas been submitted fareview byUSDA and USDI Solicitors (lawye@stursory
look and discussion suggests that there is somewhat greater agency liability than indicated by this current draft.

I FSRSNIf | 3SyoeQa f S3l fn dedisiomnaking régardingdbé tise of Gite faciliteS O 2
ranging from overnight shelters to sideéll campsites, and even whether visitors should be encouraged to use
established campsites or required to use designated campsites. While promoting pubtic isafecreation
management decisiemaking is an important consideration, overreacting to liability concerns can result in
reduced recreational access and/or acquiescence to substantial levels of avoidable recreation impact. This section
reviews relevantaws and case law to provide guidance on achieving an appropriate balance.

The federal government can be sued for wrong doing and the recovery of damages for injuries under the Federal
Tort Claims Act (FTCA). McAvoy et al. (1985) provide an overvigWSftC¢ / ! ' yR AS@SNIf aS
LINE @A RS R T 2 NJDiscyetiohakyFunttiniedeeption kS 1 S&a GKFG CSRSNIf | 3S
to make policy decision based on research, budget realities, and agency goals and objectiveishanthag nor
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