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APPROPRIATE STATISTICAL XETHODS 
FOR THE COMPANSO\ OF RE\IEDLAL X?XESTIGATIO\ DATA 

TO BACGGROC.3 DATA 
AT THE ROCKY FLATS P L A T  SITE 

I The dmft final Phase IXI RFYIU Rcport for Opeable Umt 1 presents fwo Mectnt 

r,m& lnvestlpauon qmst bacLpund conmmauons as detcrmmed rn the background 
geochermcal charactenzanon stud) 
select the correct satlsucal method mcluded the probabdq densiw funcnon of the sample 
populanon the sample populaaon vanance and s*andard dmauon and the sample populauon 
mean. Based on thts mfomauon a parametnc or nonparametric srausucal analjsn was 
selmed and conducted IJI a manner consstent with geneall) accepted stauucal procedurts 
a s  cornpinson has been geneally r e f e d  to m recent comment resoluuon metungs as 
de-nnal stat~sucs or an 4NOVA approach In concast a second stausucal zpproach 
\as apphed 111 the remedial mvestlgauon and the envmnmental e\aluauon semons of the 
mort for the same back,gound e\aluauon For these secuons a sunple companson uas 
made bzrween the maxunum site specrfic conenmuon and the calculated upper tolerance 
h u t  &TL) of the back-mund sample populatlon fmm the bacA-mund geochemcal stuaj 

I srausud zpproaches for the evaluauon of chermcals and aaonuchdes detected m the 

In the pubbc health evaluauon the mfonnauon used to 

The ANOVA and bTL approaches haLe dfierent purposes and appbclttlons 
Co~seque& thev can r=sult rn confhcung conclusions even u hen apphed to the same data 
sets The selecuon of the most appropnate saustrcal methodology for the RJ report should 
be based on the purpose of the evduauon In h s  case the purpose is to detennrne u hether 
site speffic chermcal and xaaonuchde leveis are si,pficultiy ,guter than back-mund levels 
or those coxsnruents 

11 1s 9.4 s posruon that the LIOVA awroach is the appropnate staustlcal 
nebdology to use for thls purpose R e  bekeve h s  approach must be consistentlv apphed 
t9 the elzluatlon m the r e m e d d  lnvesugatlon the pubhc h-silth e\aluauon and the 
envuonmmal e\aluadon Our xanonale for *&g ths posiuon can be sumanztd 2s 
followed 

a 4s a cornpanson technxaue bemeen sample sets of r e m d a l  mvestqatlon data and 
ba4mound data sen the &!OVA is a more pone?lll method Inberend\ 
cornDansons of m*a aztrerences are less sensiuve than cornpansons of mdnidual 
\dues a g u s t  some back-mund data set ( DOE s LTL approach) Thx is chutflv 
becase mean Lahe cornpansons U t  -!OVA ixe less seasiuve IO modest d q a i i r e s  
fmn an zssumed &stnbuuon 

b Results and conclusions based on the AVO\ 4 aupmach can be eudj ~enr7ed 
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c weabn:ssts of the LTL appac& mcludt the fact that xt xs sensxuve to the numb:- 
of cornpansons made Obviously a few outber data compmns with a bachpund 
data stt is Me-znt from the hundreds of szmple compsons  contemplated bt DOE 
Tht-e are a \ancry of f u l y  mvolved szatlsud techques to handle muhple 
cornpansons of mdxvidual data EP4 RCRA puihce  prorndes for facxonng m 
mulnplt cornpansons (such as b e  Bonfemm approach) with AVOVA DOE u 
appmnth attemptmg to address thts problem with the UTL bv usrng the 55 rule 
(sample data sets are at bacLground unless more than 5 %  of tbe samples exceed the 
LXL) However a s  rule is not Sensitwe to the absolure values of the exctedances 
EPA s concern is that a smgle value 100 tunes the LTL xs more mportant than one 
JUS 105 above yet the dsmcnon nill apparently not be made If the 5 5 mle IS met 
for a sample data set As presently understood tbe 5% rule does not appear to 
account for the randomness lnhercnt XII samples drawn from some assumed 
backound populatxon L ~ ~ e r a t u ~ ~  references on pnor uses of this method and 
mathemaucal \&dauon for the approach have not been provided by DOE 

d The 'JTL can not be used to d e t e m t  whether there is a satlsucal drffercnce 
be- e n  populatxons It only compares xndividual maxllllurn concenvliuons u xth tht 
calculatd L ?  No other sratlmcal rniormauon such as the dxmbuuon of the &a 
the mean conctnuauon or standard detnuon IS u s d  to cam out the companson 
Thus xt is possible that the site related mean ContarmnilIlt concentnuon is 
si,dicantly Merent  from the back-mund populauon mevl but fewer than 5 A of 
the samples ex& that UIL The rtsult may be an emneous conclusion that the 
rendal mvesnganon sample populanon IS no drfiercnt from the badground sample 
populauon In th3S w e  the standard dcvuuon for the site related contamlnanu would 
be less than the standard devauon for back-mund It xs also possible that 
cornpansons of data wxth Merent stamucal drstnbuuons will be made usrng the L.ZL 
23roach 


