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Abstract—TheLimits of Acceptable Change (LAC) processwas
developed todeal with theissue of recreational carrying capacity.
For that purpose, the LAC process sought to explicitly define a
compromise between resource/Vvisitor experience protectionand
recreation use goals. The most critical and unique elementof the
processisthe specification of LAC standards that define minimally
acceptable conditions. This paperidentifies the antecedents of LAC,
describes therationale behind its formulation, and attempts to
clarify LAC terminology and concepts. It assesses the extent to
whichamore generic LAC processmightbe applied toissuesbeyond
recreation managementinwilderness.

In January 1985, “The Limits of Acceptable Change (LAC)
System for Wilderness Planning” was published by the
ForestService (Stankey and others 1985).In April 1987, the
firstapplication of the LAC process—to the Bob Marshall
Wilderness Complex—wasdocumented within a Forest Plan
amendment. Thisreportand plan were the culmination of
aneffort,beguninearly 1980, todevelop and implementa
processfordealingwith theissue of recreational carrying
capacityinwilderness. The antecedents of thiseffortextend
backatleasttothe 1930’swhen managersfirst stated the
needtokeeprecreation uselevelsbelowanarea’s “carrying
capacity” or “saturation point” (Stankey and others 1990).
Since 1985, anumber of related processes for addressing
recreation carrying capacity have been developed—forex-
ample, the Carrying Capacity Assessment (Shelby and
Heberlein 1986), Visitor Impact Management (Graefeand
others 1990), and Visitor Experience and Resource Protec-
tion (National Park Service 1993) processes. Since 1985,
LACand theserelated processes have had a pronounced
effectonrecreation management planningin the United
States (McCoy and others 1995) and, increasingly, around
theworld. Enthusiasm about these processes hasresultedin
callstoapply them toabroad spectrum of natural resource
managementissues (forexample, Brunson 1995;Cole 1995).

In this paper we review the earlierwork thatinfluenced
why and how LACwas developed, aswell as the aspects
of the process that were most controversial during its
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formative stages. We present this perspective partially for
itshistoricalinterestbut primarily to helpfocus attemptsto
(1) clarify and resolve aspects of the LAC process that
remain controversial and (2) assess the extent towhich
LAC conceptscanbeapplied to awider range of natural
resource managementissues.

Reasons for Developing the LAC
Process

During thelate 1970’s, we (scientists with the Forest
Service’sWildernessManagementResearch Unit, Missoula,
MT) were being asked with increasing frequency to help
parks and wildernesses develop carrying capacity plans.
Twoevents convinced us thatwewould shortly be deluged
with such requests and thatitwould be more efficient to
developaprocessand procedural manual thantocontinueto
dealwitheachrequestindividually.In 1978, the General
Authorities Act (U.S. Public Law 95-625) required each
National Park to develop “visitor carrying capacities.” In
1979, regulationsimplementing the 1976 National Forest
Management Act (NFMA) specified thateach National For-
estwildernesswould “provide forlimiting and distributing
visitor use of specific portionsin accord with periodic esti-
mates of the maximum levels of use that allow natural
processestooperate freely and thatdonotimpairthevalues
forwhichwildernesses were created” (Federal Register
1979).Becauseattemptstodevelopcarryingcapacitieswould
absorb substantial portions of the resources available for
wilderness management, we were also concerned that ca-
pacitieswould be developed in placestheywerenotneeded
and inways that were neither productive nor defensible
(Washburne 1982). Thelimitations of the carrying capacity
conceptwerebecoming increasingly apparent.

Anotherinspiration for developing LACwasour concern
thatrecreation use was constantly growing, resulting in
increasingimpactand other management problems. We
were concerned about the incremental nature of human-
induced change in wilderness and felt thatinadequate
attention tomanagement planningwasapoorway to protect
theinvestment American society had madeinwilderness,
through the designation process. We were particularly con-
cerned that problemswere expanding into parts of wilder-
nessthathad beenrelatively unused and undisturbed. This
led ustoattempt toisolate weaknesses in existing wilder-
ness management planning and to devise a process that
would overcome many of these weaknesses.

Perhaps ourforemost concernwith existingwilderness
planswas the absence of specific, achievable management



objectives forwilderness conditions. The descriptions of
desired conditions found in most management planswere so
general (forexample, “maintain natural conditions” and
“provide solitude”) as tobe of no use in distinguishing
problemsituations,identifying promising managementstrat-
egies, orevaluating management success. Only when de-
scribing desired managementactions and programswere
plans specific. One of the shared beliefs among those of us
who developed LACwas that objectives need to be specific
and achievable and that they should describe ends rather
than means—conditionsrather than managementactions.
Other concernsincluded (1) lack of accountability for
qualitywilderness management, (2) management programs
thatappeared arbitraryand capricious,and (3) inadequate
knowledge of both existing conditions and trends, alack
made more problematicby thefrequent turnover of person-
nel. Withouteitherobjectivesor monitoring data, thestrength
of managementwasentirely dependenton the perceptive-
nessand intuition of the individuals charged with wilder-
nessmanagement. Withouteither continuity of personnel or
focused attention from line officers, wilderness manage-
mentwas typically arudderless ship. Hence, our second
shared beliefwas thatwilderness plans should be trackable
and traceable. Plans needed to provide accountability,
through the specification of explicit and visible objectives
thatwere essentially contracts, with success at meeting
objectivesevaluated with objective monitoring data.

Antecedents to the LAC
Process

Formal developmentoftherecreational carryingcapacity
conceptbeganwith Wagar’s (1964) monograph onthe topic.
Although primarily hypothetical, Wagar’s treatise forecast
the two principal conclusions of the empirical research on
carrying capacity thatfollowed.

Thefirstconclusionwas thatdifferent recreationists seek
differentexperiencesinwilderness,and therelationship be-
tweenamountof use and experience quality varieswith the
experiencebeing sought.Similarly, the relationship between
amountof use and environmental quality varieswith the
degree of environmental change deemed appropriate. Thus,
carryingcapacity could only be defined within the context of
specificmanagementobjectives. Moreover, theemphasis of
these management objectives should be on outputs—the
experiencesand environmental conditionsdesired—noton
inputssuch asuselevels (Stankey and McCool 1984).

The second conclusionwas thatamountof useisonly one
of manyvariables thatinfluence the quality of visitorexpe-
riences and environmental conditions. Other use-related
variables (mode of travel, groupsize,behavior, timingof use)
andenvironmental variablesalsoinfluence quality,asdoes
management. Management strategies can be devised that
manipulate each of the variables that affect quality—not
justamountof use (Cole and others 1987). Consequently,
managementactionsotherthanlimitinguseareanequally
and often more effective means of dealing with recreation
managementproblems.

The direction we took in developing LAC, then, was
largely determined by our awarenessof the conceptual and
empiricalworkonrecreational carrying capacity,alongwith
our shared beliefin the need for accountable management,
based onmonitoring datathatcanbe used toassessachieve-
ment of specific objectives, defined as ends rather than

means. Thisled us tofocus mostof oureffortsondeveloping
apracticalway towrite specific objectives.

For this purpose, we again shared a beliefin the concept
of limitsof acceptable change, firstarticulated by Frissell in
1963.In his masters thesis on campsites in the Boundary
Waters Canoe Area, Frissell (1963) concluded thatif recre-
ation useistobeallowed, deteriorationisinevitable and
mustbe accepted. Even low levels of recreation use will
cause some impact. Impact must be accepted, but “alimit
should be placed on the amount of change tobe tolerated.
Whenasite hasreached this predetermined limitof deterio-
ration, steps should be taken to preventfurther adverse
change.”

This “limitsof acceptable change” conceptwasdeveloped
further and proposed as an alternative model for making
decisions about carrying capacity (Frissell and Stankey
1972).Thefundamental approachwastofocusmanagement
onachieving specific objectives, defined as staying within
maximumacceptable deviationsfrom (1) the “naturalrange
of variation” in ecological conditionsand (2) a “pristine
wildernessexperience.”

Core Elements of the LAC
Process

Certain elements of the LAC process, as published in
1985, were presentatthe startof ourdeliberationsand were
conceptuallynoncontroversial; other elementswere added
along the way or debated extensively. We donot mean to
imply thatconceptually noncontroversial elementsare nec-
essarily easy toimplement, however. The core, noncontro-
versial elements of the LAC processwere the developmentof
standards, the assessmentof current conditions (inventory/
monitoring) in relation to standards, and the formulation
andimplementation of management prescriptionstobring
conditions into compliance with standards. Moreover, we
always asserted that standards should refer to outputs
rather thaninputs. Specifically, they should define maxi-
mum acceptable deviations from absolute protection of re-
sources (environmental conditionsand visitorexperiences).

Webelieved thatthe goal of carrying capacity planning
wastodevelop acompromise between resource/Vvisitorexpe-
rience protection and accesstorecreational opportunities—
goalsthatare virtually codified in the Wilderness Actand
the National Park Service Organic Act. Recreation use has
tobeallowed, butonly to the extent thatis consistentwith
ahigh degree of resource protection. We also believed that
thekeytoensuring consistent and defensible compromises
layinformally defining those compromisesas measurable,
achievablestandards.

Implicitly, we adopted one of many potential means of
defininga compromise between these conflicting goals. The
LAC processinvolves developing standards for only one of
the goals—for protection of resources and the visitor experi-
encebutnotforaccesstorecreational opportunities. Where
compromiseisnecessary, the goal forwhich standardsare
developediscompromisedfirst,until thestandardisreached.
Intheapplicationof LACtowildernessrecreation,forexample,
resource conditionsare compromised before recreation use
isrestricted—butonlyuntilstandardsare threatened. There-
after, the other goal iscompromised—and thereisnolimit
to the extent it can be compromised. In the recreation
application, when the maximumacceptablelimitof resource
degradationisreached,nomoredegradationisallowed and
recreation useisrestricted asmuch asnecessary.




Curiously, we never debated other means of achieving
compromise (suchasusing aniterative process—first com-
promise one goal alittle, then the other, then thefirst,and
soon). We alsonever questioned forwhich goal standards
should be written. For example, we could have written
standards for the extent towhich recreation use could be
restricted—rather than the extent towhich resource and
experiential quality could be compromised. Thiswould have
led managerstofirstrestrict use—in an attempt to protect
quality—but, once therestriction limitwasreached, tonot
allowanyfurtherrestriction of use, regardless of the impli-
cationsfor resource impactand experience quality. Our
shared vision in these regards was probably derived from
implicitly embracing the concept proposed by Frissell and
Stankey (1972),aswell as agency policy and much of the
writing aboutwilderness, which generally expressed the
belief thatwilderness conditions should provide the “bot-
tom-line”—notrecreation use. We were also aware of a
similarapproach,includedinthe 1977 amendmentstothe
Clean Air Act (PublicLaw 95-95), inwhich air quality was
tobe maintained by not allowing the violation of “stan-
dards,” defined as maximum allowable incremental devia-
tionsfrom established baselinesfor “clean” air.

We conclude, then, thatthe mostunique aspectof the LAC
approach (theelement that most succinctly distinguishes it
fromother processesand defineswhat LACis) isthe method
used todefine compromise between goals. Compromise is
accomplished through the specification of LAC standards,
limits of acceptable change—the LAC equivalent of attain-
able managementobjectives. Moreover, itis highly desirable
thatthiscompromise be developed througha collaborative
processinwhich theresultantdecisionsreflect theinputof
numerous stakeholders. To be called LAC, therefore, a
processmust (1) containstandards thatexpress minimally
acceptable conditions, (2) require monitoring capable of
determiningwhether or not standards have been met, and
(3)basemanagement prescriptionsonevaluationsofwhether
ornotstandards have been met.

Elements of LAC That Were
Controversial

The elements of LAC that were debated and changed
during the developmental processwerezoning (the descrip-
tionand allocation of opportunity classes) and the identifi-
cation and selection of alternatives. Neither of these ele-
ments is absolutely critical to the fundamental LAC
framework. We knew that zoning was controversial. Ulti-
mately, however, we concluded that zoning was useful in
mostwildernesssituations, particularly asameansof guard-
ingagainsttheincremental degradation of conditionsinthe
moreremoteand pristine portions of wilderness. Conditions
willvary spatially regardlessof what managementdoes,and
legitimate differences of opinion about acceptable impact
levelsexist. Therefore, we decided thatzoning should be
included asanintegral part of the LAC process.

Alternativeswere an attempt, added relativelylatein the
developmental process, toincrease compatibility between
the LAC process and agency land management planning
processes.Inaddition, earlyversionsof the processincluded
astepinwhich thewildernesswasdivided intomanagement

areasor compartments. Ultimately we decided that this
stepwas unnecessary; managers could add the step if it
seemed useful.

There was also substantial debate about terminology.
Zoningwilderness, still a controversial subject today (Haas
and others 1987),was officially unacceptable in the early
1980’s.Consequently,wewereforced touse the terminology
of opportunity classes—derived from the Recreation Oppor-
tunity Spectrum (Clark and Stankey 1979)—rather than
zones. Thiswas unfortunatebecause it gave greaterempha-
sisthanwe intended to visitor experiences, as opposed to
environmental preservation. We alsoadded the term “indi-
cator,” well along in the process, to refer to the social or
environmental variable for which standards need to be
developed. The termwas selected to conform with existing
planningjargon. The term does notimply that the variable
should be an indicator of some other variable of concern,
ratherthanbeing the variable of concerniteself. Finally, the
term “standard” has a different meaning thanithaswhen
used in Forest Plans.

Anothercontroversialissue concerned whether standards
could be qualitative rather than quantitative. We were
unable toresolve thisissue definitively. Wefelt that quali-
tative standardswere vastly inferiorwhen it came to consis-
tently evaluating whether or not standards were violated.
Conversely, we recognized that there may be extremely
important variables thatare impossible to quantify. We
ultimately stated that standards should be quantitative
wherever possible, butwe have noexperienceinevaluating
howwell qualitative standards would work.

Current Controversies and
Issues

The preceding discussion is germane to a number of
questionsabout LAC. Most questions about the LAC process
itselfrevolve around indicators and standards—what they
represent,what theyshouldinclude,whatshould happen if
theyareviolated,andwhatshould nothappenwhentheyare
notviolated. Other questions are concerned withwhere the
conceptof desirability fitsin the LAC process. Finally, many
questions havebeenraised about the applicability of LACto
abroadrangeofresource managementissues. Many of these
issues are discussed in depth in the workshop synthesis
papersincludedin this proceedings (see papersbyColeand
McCool).In this paper, we briefly address these questions
fromthe perspective of theintentand shared belief system
of those of uswho originally developed LAC. This does not
implythatalternative formulationsarewrong. Alternatives
may prove better; however, substantially differentformula-
tions mightbestbe considered a different process.

Indicators and Standards

First, LAC standards are statements of minimally accept-
able conditions. They donotdefinedesired conditions,nordo
they define unacceptable conditions. Wewould rather have
no campsite impact, no social trailing, and virtually no
interparty encounters. Thisis not possible, however, with-
outrestriciting use to an unacceptable degree. Whatis
optimal about the conditions defined by standardsis the
compromise between opposing objectives. Giventhe needto



compromise between resource protectionandaccesstorec-
reational opportunities, standards define the compromise
thatwe desire—not the conditionsthatwe desire.

In wilderness, LAC standards are written for setting
attributes thatreflect degree of naturalness or that influ-
ence experience quality. They are notwritten for manage-
mentactions—whicharemeansratherthanends. Theyalso
are notwritten for direct attributes of the experience, be-
cause experiences are not subject to direct management
control. Forexample, LAC standards might be written for
encounterrates, a setting attribute thatis subject toman-
agementcontrol and thatinfluences opportunitiestoachieve
solitude (Hammitt and Rutlin 1995). Standards would not
bewritten for solitude achievementitself (Hollenhorstand
others1994),whichis determined more by personal charac-
teristics thatcannotbe controlled by management.

Finally, standards are absolute limits—not justwarnings.
Violation of standards should notbe tolerated. Tolerances
can bewritten into standards, however. For example, en-
counter standards often incorporate probabilities (such as,
nomorethanoneencounter perdayon90percentofthedays
during the main use season). This standard allows the one
encounter per day condition to be exceeded afew times
during the season—perhapson holidaysand popularweek-
ends—without the need toinvoke highly restrictive actions.

Conversely, recreation opportunities should notbe re-
stricted toany substantial degreeunlessrestrictions are
necessary tokeep conditionswithinstandards. Thisdoesnot
imply thatnonrestrictive actions (such asvisitoreducation)
should notbe taken at any time or that restrictive actions
should not be taken whenitis clear that conditions are
deteriorating and standardswill soon be violated if nothing
isdone.Itdoesimply that managers should notimplement
highly restrictive actions to maintain conditions that are
substantiallywithin standards. Thefact that conditionsare
deteriorating, but still well within standards, is not suffi-
cientcause torestrict use substantially—although recogni-
tion of deterioration should be cause for concernand a
trigger forless onerous actions. As Cole and McCool (this
proceedings) note, itwould be useful to explicitly list the
sortsof managementactions thatarerelatively nonrestric-
tiveand, therefore, legitimate toimplement even if stan-
dardsarenotthreatened. Asimilarlist of more restrictive
actionswouldillustrate the typesof actions managementis
committed toimplementing as a means of keeping condi-
tionswithin standards.

Desirability

Some have suggested that thelack of attention todesired
conditionsisashortcoming of LAC. We did notinclude
desired conditionsbecause those desired conditions seemed
so self-evident. From the Wilderness Act, conditionsin
wilderness should ideally include no recreation impact,
settings thatoptimize opportunities for quality primitive
experiences, and norestrictionson recreation use. With the
benefit of hindsight, we agree that more explicit statements
of desired conditions—forall goals, not just those we write
standardsfor—would be aworthwhile addition to the pro-
cess. These statementswould help (1) with theidentification

ofindicators, (2) with theidentification and implementation
of managementstrategies,and (3) with guidance fordealing
withsituationswhere conditions are better thanacceptable
butworse than desired (Cole 1995). These could easily be
incorporatedintothe LAC processbyincludinga section on
wildernesswide goals—a proposed modification to the pro-
cessdiscussed by Cole and McCool (this proceedings).

A Generic LAC Process

Itisimpossible to define the range of situations LAC can
beapplied towithoutagreementonwhat the LAC processis.
Unfortunately, asweinitially developed LAC, we decribed
theLAC processentirelywithin the contextand terminology
of theissue we were concerned with—the carrying capacity
problem. We never explicitly defined the processin terms
thatwere notissue specific. Thislack of explicit definition of
ageneric process becomes a problem when we attempt to
assesstherange of situations towhich LAC can be applied.

Building on an effortfirst described in Cole (1995), the
conceptual core of LAC—stated in generic rather thanissue-
specificterms, using the recreational carrying capacityissue
asanexample—isasfollows:

1. Agree that two or more goals are in conflict. In the
original LAC example, the two goals are to protect wilder-
nessconditions (natural conditionsand quality experiences)
andtoallowrecreation usewith aslittle restriction on access
and freedom as possible. Other sets of conflicting goals
mightbe allowinglivestock grazing versus preserving natu-
ral conditions, minimizing propertyloss from fire versus
allowingfire toplayits natural role, and keeping air from
being polluted versus allowing industrial development.

2.Establish thatall goals must be compromised to some
extent. LAC—a processfor arriving at compromise—is un-
necessary in situations where one goal cannot be compro-
mised, such aswhere no compromise of the integrity of
cultural siteswill be tolerated. In the original example, both
wilderness characterandrecreation useare compromised to
someextent.

3.Decidewhich conflicting goal will ultimately constrain
theother goal. Call this the ultimate constraining goal. The
other goalisthe initial constraining goal (because it con-
strains thefirst goal, butonlyinitially).In the original LAC
process, protection of wilderness characteris the ultimate
constraining goal,and recreation useis theinitial constrain-
inggoal. Multiple goalscanbe compromised simultaneously.
The only requirement is that if two or more goals are
considered ultimately constraining, either these goals can-
notconflictwitheachotheroritmustbe possible toestablish
ahierarchyamong these goals.

4. Writeindicators and LAC standards, aswell as monitor
the ultimate constraining goals. In our example, this in-
volvedwriting standards for such wilderness conditions as
campsiteimpactsand visitor encounterrates. Nostandards
arewrittenfor degree of restriction to either recreational
accessorfreedomofbehavior.

5.Allowtheultimate constraining goal tobe compromised
by theinitial constraining goal until a “bottomline” (the
limit of acceptable change) is reached. In our example,
recreationuseisinitially allowed tocompromise wilderness



conditions.Somedegree of degraded wilderness conditionis
accepted withoutimposing strict restrictionson use. Useis
notrestricted substantially until conditions approach stan-
dards.Wilderness conditionsare allowed tobedegraded, as
longastheyare notbelow standard.

o0.Finally,compromise theinitial constraining goal sothe
ultimate constraining goal’sminimally acceptable condition
isneverviolated.In ourexample, restrict recreation use as
much as needed to keep conditions from falling below
standard.

Applications of LAC Beyond Wilderness
Recreation Problems

Ifthisisaccepted as the generic LAC process, it suggests
thatLACcanbeapplied toany situationwhere (1) goalsare
inconflictand allgoalsmustbe compromised, (2) ahierarchy
of goalsexists such thatone or more goalscan be considered
toultimately constrain the other goals,and (3) itis possible
todevelop measureable standards. So the process can be
applied outside wilderness and even outside protected ar-
eas.Itcanbeapplied toissuesother thanrecreation, suchas
grazing, mining, water flow regulation, and emission of
pollutants, aslong as there is a conflict between use and
resourceimpacts.

LAC is of little value, however, if there is no conflict
between goals. If there is no conflict, one should strive for
desired conditionsrather than acceptable conditions. Simi-
larly, it is of little value if managers are unwilling to
compromise one of the goals. Simply strive for desired
conditions for the uncompromisable goal. LACis alsoun-
workable—as currently formulated—if both goals are con-
sidered equally important. Finally, LACwill not work for
issueswheredesirable oracceptablefuture conditionsarea
chaotic,movingtarget. Thisisacritical limitationwhere the
concernisecosystem change, where we consider natural
change tobe desirable, and where impacts are pervasive,
leaving noundisturbed reference areas.

This discussion leads usto conclude that the LAC pro-
cess—asoriginally formulated—canbe applied much more
widely than it hasbeen. However, there are limits to its
usefulness. Itis noteven useful for dealing with all recre-
ationmanagementissuesinwilderness,letalone allwilder-
nessmanagementissues. This suggests thatwe should view
LACas aframework thatis embedded within thelarger
comprehensive planning process—a framework thatisex-
tremely useful for dealing with problems such as carrying
capacity thatare characterised by conflictand the need for
compromise.
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