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13A cslculrtion of upper Tolcrrncc Limitr rnd sumnrry strtirtlcr

Uppcr Tolerrnce Limitr - Crlculetlonr

Surunary statistics uierecalctlatcd forbackground matyteoonocrfiationsatFort Polk forsur&pcand
$bsurfec soils for cach granularity and acro$s gnrrularitics as dcscribed above. The foltouing
statistics were also calculatcd: sample sizc, minimurn, modmun; trlearL orcsidcd 95yo 'pper
goofidcrrc limit (UCL) for tlrc mearl rdiart and tF gs%olgso/oupcrblerane limit (UTL). A UTL
is an cstirnrte of an upper boud on individtul measurcnrents trun a pqpulatiqr. It is descdbed uritt
trvonumbcrs. Thefirstnumberistheconti&ncc,thesecond istlnuvcrage. TbF cov*agcof a
UTL cpecifies thc minimum perccntage oftbc poputation that should lie below thc UTL valrrc. The
corfunce of a UTL indicarcs the certainty that tbs calculatcd UTL valuo pmvides at least the
specified covenge. This oertainty is a fiurqtion of bdr the samplc rize and tlrc variability among
the data values used to calcularc thc Ul,L. For aglYotglYoWL,inrrcstigators ercgSVocertain that
95% of the population values lie belowthe calculated UTL.

Thcrcsultsoftlre Shapirro-Wilk W-tcs6 were usedto dctcnninervtrctrerparamedc ornon-panrndic
statistical mettrods were most appropriarc hr calcul*ing the 95% UTts" Parametric methods rrcre
usod wheir the data distribution was nomral or lognormal. Non-parametric methods (somaimes
rcferrcd to as 'dishibution-free" me0rods) werc usd for ttrose analytcs wlrose daa wqe neither
normally nor lognormally distributcd. Both the parameric UTLs (u.S. EP,t 1992) and thc rcn-
panmctric UTLs (Conover, 1980) urcre calcularod ar rh€ 95% sonlidence level.

Normrl rnd Loguormrl UTL Calculetion

Thc normal UTL was calculated rsing the fotlowing cqution:

WL=x+Ks

Thc Lognormal UTL was calculatod as

WL = e"x'
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wtrsrc:

x = the mean of the obsenations

s = tbc standard deviation of the obseruations

-x)l n-l

and

l( = the one-sidcd normal tolerance fhctor scloctcd to provide 957o oovcrage at thc 95%
confidence level for the givcn sample sire. (Appendix B, Table 5, U.S. EPA, 1989)

Tbc non-parametric UTL is thc rnaximum reportcd raluc (if thc saurples sizc is lcss than 60) and is
thc scord, third, fodil t{c. lary€strcsult for langcr samplc siaa Covcragc fu noraua6ctic UTIs
is a fimction of the sample size and may b less than tlrc coveragc of 95Yo usod for the normal LITLg.

Uppcr Tolerance Llmits - Discusslon

ffic Ucfgrourd 95% uppertolerancc limit ([ITL) may bc used to dgcrmine rhepreserrceorabsqrcc,
ud naturc and extent of cnvironmental contrmin*ion for maals, organic hcrbicidcs, aod
oryanochlodrc pesticides. The UTL is the 95% upper confidance limit for &e 95th paccntilc of hc
tnrc background conccntaion of a con*inrcnt of intercst. RcsulE fc irdividual samplcs frorn hc sitc
may be comparcd directly to the UTLs for the conesponding constitqcnts in thc same ta*g'ound
sanrplc modium. If a sitc sample concentation enoecds the L[I. it may bc imcrpmod ar irdic*ing
ttrc pcscnac of potcntial contamindion.

Thc UTLs for 95o/" coverage level (i.e., the 95% upper confidence limit of the gSth percentit4 te
conservativq in that only measurcments that are wry different from background will be discerncd.
Thttg whcn only the 95% UTLs are used for comparisons, therc is a chancc of concluding that ur
ittdividtul measutement is not different from background, when in fact it is from a population with
rcsuls larger than background. Other factors, such as contaminant oxicitn ttre potcntial qristsre of

I

=lx, ln
,-t

s=
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"lrct ryoE , c{c., would nsd to be considcttd in tlrc usc ofthc UTI* to rnalrc &isiors rcgarding sitc
dsk attd clean-up lerrcls.

All cal$latcd statistics arc prcscntcd in this rcport to allow thc flcxibitity to chooac statistics that
are most appropiate for comparisoru plannod for firturc applications Thc UTI.c rrs pmecmd for
thre instanccs in whictr dccisions mrut be made on th bssis of a omrperircn of individrnl rite
samplc rcsults to hc*ground (e.g., dccrmining tb€ prcccnse tr abcErcc ofconffibdiql). Means,
medians, and ttre uppcr confidencc limits for thc Ecan ar€ pr€scntcd fortbose inshnaes in rryhiclr
ncans comparisons will be usd to detcrmine nrhethcr a site is conuminatcd on thc arrcnage.
Brckg$und UTLsandzumnraryr s{atistics fu cashdctrbmdgrauulility areprcscntod inAppcndix
C, Table 3. Backgroud LrTIr and sumrnary satistics across grrnularitics arc presmtcd (by dqft)
in Appcndix C, Tablc 4.

Other Summuy Stetisticr

Inaddition to comparisoru of individual site sample rcsulb to brckgrornd IJII4 neans aompuisols
up alm qppropriarc for otlrer environmenbl applicalions (e,g., estimating thc rolunc of cqrluningbd
ncdia requidng conective ac{ion, demonstrating attainment of rrquircd cleanrp lmls, parfrming
statistical comprisons for risk assessments, etc.). Means comparisons, or ccn&ral tendcncy tcsts, arE
usd to indicate urhcthcr or not differeirces exist bctn'een two sample populations (e.g, nbackgrourdn

and nsit€').

A on+sided 95% upper confidence limit (UCL) for thc mean is calcularcd as i + ro"-, s t Ji whcrc

r arf s art the mean and standard dcviation of the data, n is thc sample sirc and t is ralpe fiom the
Snd€ots t disEibtttion with a levcl of significance and n-l dcgrw of ficcdom. Forall cas$ mnrul
theory UCLs werc considcr,ed app'ropriate by the Ccntal Limit Theorcm.

Thc orrc-sided 95% upper confidencc limit (UCL) for tlc mesr qan bc uscd wtcn compuirg arcrgc
sitc ooncenhations to baclcground. A one-sided 95% lorrrcr oonfidcnce limit (LCL) for the sie averqge
can be calculated and mmpared to ttre UCL for the background alrcrage. Ifthe LCT, forthc sitc anuage
is less than the UCL for the background average, then one may conclude that therc is no differcnse
bcturcen the background and site concentrations, on the average. For a conscrvative choclc, one may
also calculatc the site average and compare the site average to tlte bac*grourd UCL. tf the sirc avenagc
is less than the background UCL, then one nray conclude that there is no difference behucen the
background and site concentrations, on the average. For a morc thorough analysis behpeen site and
background avemges, a satistician should be corsulted.
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Conchuions

Ploe illustraring the data for cach of the individual analytgs arc presartcd in Appodix D. For cacl
analytc, box plotsare slrown to oomparc the ooarsc and finegranularity dataalong wihthcirombinod
blank LJTI^g. Raw data used for the statistical eval"ations are ginur in Appsdix B. All tcets of
rcrmality, tIII^s and summary statistics are presentcd in Appendix C.

Surface and suburface soils werc segrcgarcd for the bsckground strdy and $hordd bc qgrcE31rd for
futuc invcstigations. Corse and fin+grafured soils were scgr€gstod for ftis baekgmund snrdy and it
is tccommended that they bc scgrcgated for futurc investigations. Surnnry suistics fcoousc and
fine granularities for each depth arc pr€sentcd in Appndix C, Tabte 3. Bccagsc inforuatiqr will not
always be wailable about tbe granularity offutuc sampleq UTLs ard othcr nrmrnary sutigics arc atso
providod for tho oombinod granularitie. Combining data acmss gnurulaitics rcdrrc rhc ability of thc
sttdy iodctcrminetnredifferences botwtenpotntial rcleasesandbackground, hnrnaybe rc6ary
in somc cascs. The prcccss ofderiving the combined UTI,g ad summiry stfiistics was thc samc ag
that for the segregat€d da!a. Summary statistics for combined coamg and finc granutaritics are
ptwntod in Appendix C, Tablc 4. Mcasurement imprecision indicatcd by tlro rnalysis of the ficld
dnplicate data may contribuG to the overall uncertainty of our analyscs.

Metals concenhations in finegrained soils tended to be higher thm mctals conccntrations in ooarrc-
gnined soils. Thesc differsnces in conccntrations were statistically significant, cxccpt for antimonn
calcium, cobalt, manganesc, mercuty, molybdenum, and silver in subsurfacc rcils urd antimonb
baium, bcrylliurn cobalt, manganese, mercur:/, molybdenum, sclcnium, silrrcr, sodium, ard tlullirrn
in surfsc soils. No significant differcnces in granularity urcre observcd for lrcrticidcs or pcsticide*
howwcr tlrcrc nrcre in general fcw detected results for these anatytcs.

For compuison prnposes of individtul sanrple results to baclcgrounil concenudiolu, trc ban}grumd
95% UTL may be used to dctcrminc the prcscnce or absence of envfuonmental colfimination for
metals, organic herbicides, and organochlorine pcsticides. For thosc samptcs in which thc soil typc
is known, rcfer to Table 4.4-l . If the soil type is unknown, rcfcr to Table 4.4-2.
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