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'Fhe Corps of Engineers will be irnplemerrling a new user fee at 
day-use areas during the next two years. T'his paper presents the 
prccedures used to estimate the reverrue Zhat tire new fce would 
generate at six Corps pro-jects located across the 173. .me results 
suggest that revenues will fall well short of the naive projection 
calculated on the assumption that the new fee will not afftxt the 
current level of visitations. 

Hntroehuetion 
' b e  A r ~ r ~ y  Corps of Engineers is one of (.he leading federal 
agencies in providing recreatioi~al c>ppcirtunitics. In fitct. the 
Corps accr7mmtHfates more visits at its recmatior~ sites than ariy 
other federal agency except the 1T.S. Foresl Service. Roth day-use 
and cmpirig i'acilities are provitled at most Corps projects 
throughout the U.S. 

Although the Corps has a long history of charging fees at i t s  
campgrounds, it has not charged fees at it  day-use facilities in tile 
past. This is ahnit to change ctiie to provisions imclutleti in 
President Clintcm's compromise budget package passed last 
surnmer by Congress. 'Ihe budget package rwiuced the Corps' 
federal operating budget by $18 million, and it granted the Cops  
the authority to charge fees at its day-use facilities. heginl~ing in 
1994. 

Because user fees have not been charged historically at day-use 
areas, the Corps had no information about how cunent users 
would respond to the proposed fee system. Consequendy, a study 
waq conducted to lean? rnore about Corps day-users' attitutles 
toward fees and how they would respond to the user fee. One of 
the major objectives of the study was to estimate the revenue that 
the Corps would collect ai selected Corps projects. The purpose 
of this paper is to present the procedures used to estimate clay-use 
fee revenues and to compae the estirnatcd revenue psojwtions to 
a naive estin~ate of revenue. 

Study Design anel Pat& Catlgliectiion Pmcedoses 
A total of eighteen Corps prc~jejects were visited to assess thcir 
suitability for the fee study. C:riteria used to assess each project 
arc: at least two day-use areas that contained beaches, picnic bbie 
and boat launching facilities. which are required faciiities for 
charging a fee; day-use areas with vayilig degrees of develop- 
ment; different locations across the e3.S. so thaa regional 
differences, if any, in users' reactions to fees could he considered; 
a mix of highly accessible and remote projects; and atfecjuate 
locations where traffic could 97e safely inrcrcepted tr, colicct name 
and addresses of users. 

Based on the abuvc criteria. the f~1~cpv;ing six projecr:; xcnu 
selectmi for the study: Duitisvitlc. \Vesi L ' i ~ g l i i i ~ ;  .S!J~I!II 
71htlnnon~8 o n  the South I.';tr.olina-Ciciirgia hcirtics: J. PC:.-> i):ie>i. 
Te:erlnessee; -Trurn:in, Minsijuri: Canyon. '['exas; aritl k l ~ r l ~ l ~ x i r ~ o .  
Califurnia. Two day-use area!: at each prvjcci w:<s.c salccit:~i f:>r 
collecting the narrics and addmsses of' current users. A sanip1iri.g 
plan was then dcvebpcd for cach d:ly-use area at  erici: pnijzcr. 

A qt~estic~rrniiire was dcvelopl.ci ail(! pretested pritrr ro  the i!ni:s 
collection phase of the study. The final versir?n of !he survey 
instrument containcci general question.; about ehe ~crcaticbrlai 
activities of rcs~xpor:denrs, the types of  facilitics and sci.\~ic.ci they 
considered in~lmrtant. usens' asscssmcnr of the quality of ~\r: ciay- 
use facilities tiley visited, and cletoiled infonnatiur? it!,ciiit their trip 
to the day-use arcs on rhc clay they were conlacfcil. 

Questions attout resp)ntlcnts' trip expenditures arid ttlc nn:r;ijci. oi' 
trips tiley had irladc to the day-use area in the last year wcre siso 
included. Finally, a question was designed to determine how 
cilreetle users woulci responct to a fee system arrd the rrurnher of 
trips they would rnake to the day-,use area at a!terrrn!ivc fee Icvcis. 
Two t y p s  c?f fees were iincludecl: an annual ice for the day-usc 
area and a daily fee. Both fees were expresseif on o per-vehicle 
basis. 

A sarnple of day users was collcctcd at each project hy ra~lc!i>miy 
slopping vehicles anti collecting the name aid address of the 
driver. Those selected li,r the sarr?p!e were the11 mailed a survey 
ant1 appropriate fuilow-ups ti) obtain the desired infcrrm;iton. A 
tot& of I405 of UIC 2522 deliverable surveys werc ct?rnpicted and 
returned, yielding a response rate o f  55.7 percent. 

Results 
Sarnplc (:hitractorislics. 'IPie socitj-demographic i.i~;u.aci~~ristii:.:s of 
the day-~tsc res1n)ridents are s~lii~lrniirixe(1 in "l'ahlc I .  'lhe rtvcrage 
age of rcspmdcnls was slightly more than 40 years. ailil i1init.s 
accot~nted for over MI prcenl or iiii resp?r~iienL~. ikverirgc 
honsehold size was 7.1 persons arxi resp~ildenls rcporlcii aiz 
average of 13.3 ycars 01'ediicatiur1 anti an iricornc of $36.600. 
Respondents who itleniifieci thc~nselvtts as rni:anbers !tf':nirzo:,ity 
graups accounted fijr I I .6 percent o f  ail respntierats. f t  ~ h i ~ ~ ~ l t i  be 
noted &at all socio-dernograplr~ie: chaacterisiici; repoiteci i n  'l'ai~le 
1 are statistically c!i!ftrent at Che 10 perant  levei acn3ss ?iic s ix  
pr<1jcetu. 

a Tai?lc 1. S;xio-denlographic characierisiics of' Ctrrps clay-usc 
visitors, 

C:liaracter'istic Average Range .hmong 
E'rc~iwls 

Age tyearsj 40.2 115.5 to 44.7 
Sex (% Male) 61.5 56.3 iu 59.4 
tiousehoid Size 3.1 2.9 ti? 3.3 
Education (years,! 13.3 '175 tu i3.9 
Xfousehold Income $36,300 S25,0i10 i!r 540,!@3 
Race (% ;ion-cauc;rsian) 11.6 4.11 ti, 18.9 

Selected trig> cfiaracleristics are re_prtc(j in Table 2. (see n::x! 
page f. 



'-r.,.c,tc -. ;, ' Y .  i np cha; .ac!crt i ;  of Corps day-use visitors. 

(':iarractcristic Average Range Among 
Projects 

Nrlrnber of t'eople in Party 3.2 2.9 to 3.4 
f liiiiri S ~ W F I Y  :it Site 5 .I) 4.2 to 6.7 
One-Way T'ravel Ilistancc 30.2 - f 2 . 0  to 45.0 
trip I : ~ ~ ~ I T S C S  526.40 $16.50 to 545.80 

: \ I > ~ I L I ~ ~  'Trips 1%) Site 21 .O 8.7 to 40.7 

Quality Rating for ~ i t c "  R 7 3.2 to 4.0 

a ?he loliowitig numerical scale was used to nieaijure quality: 
!=poor; Z=.hir; .l=goiPd; 4zvery gootl x id  S=excelIen~t. 

!' 'Ihe ktliiwing riurr~erical scale was used to rneasure 
prekrer~ces: 
1-I wi?uld aioi go elsewhere in this region; 
2=I worild g<> elscwhcre, hiit I prefer this day-use area: 
3-It ir1:ikes no differerlce to rxte whether I ilse t l~is  day-use 

arc;) or ;irxllhcr area; 
4-1 would ciiinc here aginin. taut I wotrl~l prefer lit gtr 

eise\vhesc; ;in<: 
5 -:f wcjrlfif r>itt cctrne here again. 

bjV.... ir,rll pilrly qixc was 3.2 anti r e s ~ x ~ n i ~ e n l s  spent an average (if 
L'ivr: hrilrr.:; :i! ttrc sitt:. Orie. way travel dist;tllce was ahout 70  rnilcs 
and total trip ~ X ~ C I I S C S  averikgcd 516.40 for 811 lakcs or  ~)r(!jects. 
igrspi~kllctlts took iin avcr;age of 2! trips to the sile in a twc!ve- 
rrlisnth psr-ioc!. On a five-point sc:lie with olte being pcwr and f ive 
hcirlg rxcelieiit, the silts visited hy Lhc reslx>t~cicnLs were .cr;~tccl ~5 
3.7. I:scrs' prc~eseilccs for the ;ireas visited were also rated trit a 
LIvc-j'{ri~i! sral~i  with OIIC :iigrlil'yi~lg ;r high levei of prefcrcnce kind 

1'i-r.e rcprcscrrtirig it low level c r f  pri*fcr.cr~cc. 'fhe overill1 rating of 
r.esp~!~dltPr~rr; was 7 . 3  0x1 thc five-point scitlc. Agitin. all trip-rcliitetf 
ckiur;%~~teri~tic. r.c?~x~rfc:il iri 'ralrlilc 2 cxhil~itcd a statistically 
significant ciitll.rrsicc i tt  tilt: tert percent level across lakes. 

Keq?or~dcrirs wcrc also asked a sericv irf qucstiirns to z~scertain 
ilici! dititiicles towz8iE CJ;I~-LISG fces. 'llle results ~tr.ot~gly indicate 
ili:il r~;irly ~ C ' S ~ X I ! I C L S ~ I ~ S  iliivr vcry s w o q  r~cgativc attitudes towanl 
. . . * .  I < $ . $ .  I : t v  U X ~ I I Y ~ ~ I ' ,  3il~lo,st hiilf (48.5(%1) ;if nli r csp~~ldenfs  
ectrtangFy asgr-c%ci Ili;kt tiicy iiircirilti r:ot hnvc tct pay a fcc b~ use ihc 

'I':i?,!c 3. St~cicr-ilcini~grai~kiic and trip chnriictcristic!: of Clorps day-use visit 

C:'orp.s day-use arcas. Kespnics ao otlier fe.e-relnied q~icstions 
veriticd this sbong  riegaiive attitudii, ?%is finding, of course. has 
a potentially large impact rjn the reventie ~ : o ! i ~ t e d  fr'ofi~ a user 
fee. b ' e  nvw turn to Lhe prr,cetfiit-es iistx! lo estiirtatc revctlues. 

Revenue Projections. 'it!e revcniic /n>rtiorl OF the study was 
designed on the assurnpiion thdf hr>ih a dai!y per vehicle fee anif 
ail ai?nuaI [?ass would be offered t o  visitors if a fce systetn was 
irnplerncnkd. Consequcntiy, the ncw fee aqstein wol~ld preserlt 
currcrit visitors with ttiree choiucs: pay the cially per vehicle fee; 
purchase the arrnual pass: ix,  pay lieittier fee a11d slop visiting the 
site. Kes[x9rltients uTcre presented these nprions in the followirtg 
am,< t io n : 

There i s  legislation before Congress that wc~uld establish 
day-use fccs at Corps of Ilngirrcer day-use areas. like the one 
where your vetiicfe was s ioppd .  The Corps is interested in 
your views on recreation day-use fees. Supimse a recreation 
day-use Ice was charged at the recreation day-use area 
where ynrir vehicle was stopped: aiiii at :,rher similar Gorps- 
operated tiiry-use areas nationwide. If  the fee was %-,- per 
veflicic 1x.r day, or. 3- per vchicle for  an annual pass that 
woilid allow yc;t~ to use & the day-use areas 

. which option worrltl you personally 
chrx)se'? iplcase circle i?~: nurnhe:) 

1 .  1 would pay the pr-vckjiclepr-c!av fee 

2. 1 would purchase the iuinual ma 

3. i\ieitf~er:--I worilti not visit f'orps day-usc x c a s  arlyrnure 

i;ee lcvcls r;iilgirlg irorrr (Irlc to five doliars for d ~ r  daily fee and 
frorn SIO ~t $ I ( #  fclr itic attrrual pass were written irt the 
;ippropri:llc sp,~ccs prior t i t  li.iailir~g Ihc sixvcys. 

l<cs~w)r~sc.s t r ,  ~t:c i'cc itticsricji, wcrc arulyzed to ifetenrlinc how 
thc it~trc+tlncti~-irr ijf a fcc sysrcrn woul~l iinpact differc~lt subgnwps 
ufcun.e~it visikxs. A co!rt[r;vison o f  uscrs who se!f-selected the 
"rlcithur fce" irp~ioij anti Close w!ro chi~sc one c i f  the two fees i s  
sticrwn i r r  'l'ahle 3. I t  sh~rtilcf hk- 110t1.d rh.at over 110 pcrcent of all 
resix~iitk~its ii~tlic;tfctl i t icy wtiuiti 11oi visit ihc Corps arcas if a fee 
*#;is oh;rgc\l. 

.cirs. by wiliirigi~ess to pay day -use fee 

~ '~~:ir ; ic~c: i~?ic Wnui~f Would Not 

~ i > : i ~ ~ < ! L "  

No. ;:f Visits Kcc. him in Last 
j 2 %k!$?{?i~*.  

kri>i?r~.f i .akc ..\~t=:t i ~ t  l .;!,st 12 

* ,Irntites 2 rsiisticaliy s ig i? i i isx i% cfit'krcncc iit group means at the 10 pcrcent icvei. two tail test 



No staiiscically signiGcant difference exists It? the two groups in 
terms of age, household size, and !he percent minority group 
memtwrs. 'fbc latter iintPirrg is pxticularly imgwrrant, m e  of 
the objectives of t fe  fee study was to cleterrnir~e whether the 
implzrrienratiitn of a fee systern wrru!d disadvantage current 
minority users nnore i.hnn non-minrinity users. 

Slgtlifican? dii'ferences do, lict'vever. exist for all other variables 
in 'Table 3.  'Thc groilp that selected the "tieither fee" option has a 
higher perrentage of males, a lower level of education, md a 
lower ilrcovrle ievel. Tale laltcr difference is especially important 
in that orte of the questions to tw adtlressed in the study is whethe 
a fee sy.i(crn would discriiriinaie agaii~st low-income users. 

indicated they would not pay either Fee; "one" if the respondent 
chose h e  daily fee option: and "two" If the respondent chose the 
annual paxs. hdcpnderlt  variables are used t "cxp!ain" the 
observed differences ihn the responses to the fee qaestion. 

-p,.-. 1s inttrd . '  step in :he p~lychotomoos choice selectivity model 
provides an estimate of the nutnher of people in thc sample who 
wc?uld cirimse the ar~rlual pass option at alternative daily and 
annual fee levels. Revenue prctjectioins from the sale of annual 
passes are calculated by multiplying the nurntrer of people in Lhe 
sample who would pgrchase the anntlsl pass at alternative prices. 

r 'Ihe revenue cclliected from the pcuple in the szunpfe is then 
expanded ro the population ilsir~g i~ppropriate expansion factl.)rs. 

In terins of trip-rclatcd variabfcs, those respondents who indicatd 
they wouid no iornger visit the site with a fee systerr~ took over 60 
prcerit more trips during the last twelve rnoxtths Ulan their 
counterparts who would pay one of the two fees. Orie would think 
that this. group woulcl opt for the purchase of the annual pass, 
However, & i s  was not the case. 

Differences in other tsip-related variables arc more corlsister~t 
with expec~%:irions. Kesi")r~dct~ts who were unwilli~lg to pay a fec 
spent less time at the site, reported lower quality and prcfercnce 
ratings for n i x  areas visited. araii a smaXicr fraction t~ad paid a fes 
lo use a day-use area i w a b d  csn a take during the last year. '[he 
latter variable may pat id ly  explain the aversion to f izs expressed 
by the "neither fee" group. Ifistorical experience in paying fees is 
often a significant factor in explaining people's attitudes toward 
fees. Respnses ttr tlw fee question alsct varied significantly 
across nire six projects, thereby suggesting that regional 
differences in response to fees exis:. 

Respoiises to the three-choice tee qucstic)n were also used tto 
estlrx'iate tire rcverirrc that could be ctrllccted at the six pro.jects if ii 

fee system was hnplernented. A poiychotonnous choice selectivity 
model w;t% used to obtain the infc~matioxr needed to estimate 
reverlues at each Inke. This model iavolved two steps. In the firs;, 
a multiclornial logit rnc~iel is used b partition rcs[m-~tndents in to 

, &re<: categories: tflitse predicted to pay the daily fee; those 
predicted to pay the annual pass fee; arid those petlicted to pay 
neither fce. Tbc devndent variable in the multinomial logit 
model i s  iirnited to t h e e  values correspncling to !he three 
chcrices available to r,espl)ndents: "zero" if the respw~dent 

In the second step, datn from the respntients who chose the 
tlaily-fee option arc used to estimate n dernancf equation 
describing the ritirnlwr of visits that woutd be rnde  to the site at 
alternative daily fee icvels. Ordinary least squares is used to 
estimate the dcmarld ciluatiora, and the statistical results obtained 
in the first step are used to cox~ect for the sample selection hi&?+ 
'["he deixiltiei~t variable is the rlurnbcr of visits resprrdents said 
they wouid have ~niatfe during the last twelve months if ihe fees 
specified in the fec quesriot~ had been charged. 

'I'he csti~xtateci deinarlil rncidci provides a price-quantity 
relationship lselwecr> the daily fee aiiii the rlurnber of visirs h a t  
wotilii be made by respondents whtr chose the daiiy-fee option. 
This price-quantity relatiunship is used to estimate the revenue 
that wouid be collecteti thrilugh the daily fee from the sarnple 
respondents at differci~t See levels. Revenues are the:r prqjwted b 
the pc)pulation using iippropriate expansion factors. Finally, 
revenues frorl~ thc daily fee and inrr;n~al pass fee are summed La 
estirriate Ore it,trrt revenue tliat could be ctrllected. 

'Phe total revcnuc prr~jcctitins for the six projects at tbl&maGve fee 
level.; are shcnwrt in 7'ahlc 4. 'lhc cstirnatcs art: in matrix frjrrn. 
with the rows rcpresentirlg at~nual  ass fee levels ranging from 
$10 to $50 in $10 incrzinents, and the coiumns representing 
altcrarative daily fee levels ranging frc)m one to five dollars, in 
one-cloflar ir~crexnents, Each ccil irr the na:ltriu represents the 
projected revcrlue associated with the at~r~ual pass fee and daily 
fee iridicated for the ir~tersecting row arid coiumn. For example. a 
daily fee of three dollar?; ;ind an anriual pass fee of $20, yields an 
estirnate elf 51.53 rr~iiliorl i n  total revenue. 

Tnbie 4. I'ro.ietted revenue at alternative See levels For the six Corps projects (S1,ObKi). 

IPaily Fee 
$ n $2 $3 94 $5 

Annual 510 899 1,033 988 934 914 
Fee $213 1,124 1.494 1,532 1,438 1,379 

530 1,124 1,534 1,624 1,457 1,302 
$40 1,045 1,548 1.548 1,320 1,038 
$50 1.051 1,615 1,705 1.496 1,090 

Projected revenues viiq fri)rtl a low of about $9N,Mj at the $10 
annual fee and 51 daily f te and the %10/$3 combination, to a 
maxirn~rm of % 1.7 million at the %50/$3 fee combination. 
fIowever, the fee comhindion of S30/$3 produces almost as 
much revenue--$1.6 mi!iion. Pux?hennore, 14 of the 25 ftc 
combinations result in pro.jwted revenues of more than $1.3 
nillion. Hence, the Corps has some flexibility in se t t i~g  the fee 
levels without incurring large losses in revenue. Given the 
negative attitude of asers toward fees, opting for a lower initial 
fee w)mbination and sacrificing some revenue may be a prudent 
policy to reduce visitor dissatisfaction 3rd complaintr caused by 
h e  new fee system. 

Tt i s  irnjx,rt;lrxt tt.) note that h e  xcvenue palterns in 'i'ahle 4 is the 
result of a corn~rlex array of factcirs, inciuciiilg thc total number of 
vetiic!cs errterin;! the dcsignatcd fee areas in 19W2, expansion 
factors, user's at(i!udes toward fees and the pescerlt of respondents 
categorized in the "da i ly  fee". "annua! pass" and "neither fee" 
options by the rnultinomid logit matdei. The rate at which 

reslx!n'dcnts corivert to annual passes as the daily fee increases is 
another inlpjr!arnt facmr, as is the rate at which uscrs convert to 
the Jaiiy fce as the annual p3ss increases in price. Finally, the rate 
at which users cnnvefl to the "neither fee" option as hotlx &e daily 
fee and annual pass increase in price is important. 

In 'Tahle 5, "naive" revenue projections are shown for the various 
fee levels. 'l'nese projections were ca!cu!ated on &e naive 
assumption that ail visitors would continue to use :he site after the 
fee -&,as implerncntcd, and that Lkey would take rhe same number 
of trips as before the fee syslern. Wlaekrr visitors would choose 
to purchase an annt~ai pass or a daily pass was determined hy 
chiwsing dlc least cijst alternative. Iior cxa~nl,le. it' the fee 
coil~birlation was 521)/,5?, and a visitor took tcr: or fewer uips, i t  
was assurncd tSrc vi.;is.itr would purchase the cfaiiy pass each trip. 
On the ctther hand, if  the visitor took more than E a  trips. Er was 
assurneci that the day uses would pirrchase the annual pass at &at 
fee comhi;nztion. 



'T 
i ah!:: 5 .  "Niiivc" jrojected revenue at alternative fee levels for the s i x  Corps projwts ( S I , O ) . a  

Daily Fee 
$1 $2 $3 $4 95 

$50 1,838 3,547 4.780 5,930 6.074 
(57%) 146%) (36%) (25%) (16%) 

"Nuunhcr?; in parerlthcses rclaesent model reverzue projections ils a prcetlt 
of rtaivc gn\jeciior~s. 

'lbu rtaivc (,rc!jections rat~gc Prom a low ctf $1 .3 million to almost 
$7 rniilictn. More innyx?rf;ultly, the actus! pro.jcctions art: ~nush 
btwcr thian tl!c rritivc gaojection. Irr fact, in the bcst ofcircurn- 
stances, the actual prc)jecdon is only ahout two-thirds of ate rriiive 
pejectir)n. Ir? Ihc worst case. the actual prc4et;tion is only 16 
Ixrcerat of dfw iinivt: pro.jectiorl. 'Ihese comparisons clearly 
indiciitc the irarp)rt:nnce of cor~siifering visitors' attitudes [owrird 
k c s  anid thcir stated reiiction to U~ern when prctjcciing revcrlucs 
frcrrn fees. '!'he n:~it/e ~xc)~cctiorts 11~llillly will he I ~ I I C I ~  higher than 
actrlal revcrlt!css. Wi: Iwlicve the procccturcs rlscil in th i s  study arc 
poicnti;tlly very  uscfizl Ir) rccreatior~ 1n;tiragcrs wilt) rr~ust prc!jeci 
I~).~~cIII:~'s f~ , i rn  recrratiu:; user fees. 




