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.December.3~ 1996

.Naval Facilities Engmeering
Service Center (NFESC)

Code ESC414. .. ..
110023rd Avenue'
Port H:ueneme, CA 93043

Attention: Mr. Tim McEntee"
"'. '

.Dear Mr. McEntee:

(" . N6257-g.:AR.060759C-~'\'
NCBC DAVISVILLE

J
1 5090.3a
,---,---

()Battelle::"
. ..:'PurtlngTechnology To Work

SOSKtngAvenue. .:' .
.CoI"inbus. Ohio 43201-2t593 ".

': Telephone (614) 42406424 : .
. Facsimile (6'4)42~S:Z63 .

CONTRACT N47408-95-D~730/0024. . . . . . .Task6 Review of Statistical Assessment of GW'Pathway at Site 09~eiiHarborLaiu!fill .'. . '. -. .

. 'Please find enclosed ~y t~chnicaIcommentson the:sUbject report. I have 'org3IiizeCi my .'
comments into those which I conSider most iniporla!1t and less important from asratistic8.l·pel'SPCctive.I hope that you find these comments useful; and I am aWilable to provide further ".clarification and discussion ofthe issues ifyou Would like~" .
Sincerely," .

.' . .

'~'."".'""". Z···. ..~.. ··:k·::·.·. ' ", . ,.". ". ' , ,. .. .
.. ' . .' .

Bruce E.BuXton, Ph.D.
.PrQgrani Manager'
Statistics and Data
Analysis Systems

BEB:lnl
Enclosures .' .

cc: Ml;'Nieholas T.Ta· (NFESC)
.Mr.. Doug Zillmer (NFESC)
Mr~ Phil OtiS· .
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.Review Comments

b .Y.

. Bruce L BUxton, Ph.D.....
Battene .

December 3, 1996

on

"". :"; "", .

. "StatisticaiAS~~ssme'~tofGroundwater
'" Pathway at Site09~AlleDH'arborLandfill" .'

b. Y.·,

, . .NeWFields, InC.
Qctober 31,1996 .

· Overall1found the .rep~rtto be well Written; however, there are a nUID.b~ oftechniciiiquestions.
· which I recommend be addi'essedto more fully document 'the technical approaCh that was taken '

and,data'arta1Ysisresults that were obtained.. These questions are presented belo.w;sepaiatedinto .
those that are more and less important from,a statisticalpenpeCtive. " '..

Major Comment! .

·LPageA-7 - The proposednon-parametnc correlation anaIysiswhich is'uSedto'addless .' , .....
, Conditions 1~2. and3 ofthe null hypothesis (PageA~)compares datafor only a limited number
ofnearby sampling locations.in·ditterentmedia (Tables A-I';'l throughA~1;'3.aildA:"l ..$).. In·
addition to this ""lag 0" type analysis,.,did the authors consider \ising a: broader·Cross-eo:rre!ation:.:

·analysis that utilJ,zes data paired at all available spatialseparanondistarices?This'appiOach', .'
.would have at least two potential benefits: (1) itwoUldlltclude many more datapairiIigs in the
correlation analysis to more fully search for possible tclationships between the contaminant . . .

·concentrationsiri two inedia;and (2) it wouid eImate the need to choose only a limitednU11lbet
, "ofpairiJigs of ""nearby" sampling locations to be included in the analysis.

·2. Page.A-8-'How will statistical significance in the Wriogriunre~TS be quantitatiytly and
· objectively assesSed;' andwhatis the quantitative decision rule by whicl1the hypotheses reIated .
· to Conditions 4 arid' 5 (page A·S) will be either rejected or accepted? TheSc'detailsareabsohitely
, necessary.ifthe risk pathway analysis is to be "conductedthrough qUantitative.statistical

hypothesis testing". as statedonpageA-4: " '.
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3. ,Page A:..9~ Ia&ree ~th_the' use ofdirectional variograms,to help search for potential.trends ,'"
and correlations, as is suggested here; however~lfoundno,such'directionalvariognmisinthe' '
report. Vlfire these variograms calculated,: and if so~,whatdid they show? "

,4. PageA~ll-ThefaCtthattheanalyses for,Conditions i, 2, and 3f"ai1edto'deteetsignificant "",
,correlations showdnot be sUrpnsing given that the anaIyses included only 4, 5~ or 9 data pairings
,for each analysis. The faetthat no correlations could bedeteeted cl()esnotmean that theY do not '
,exiSt. In parti~ar,did the authors ~ttemptto quantify the power oftheir testS,that is~ .the " '
probabilitYthat correlations ofincreasing magnitudes could be detected with ,the limited data' "
pairings thatwere available?

"5. Page A-12 -''By presenting:only omni.clirectional variograms, direCtio~ co.~elation . ,
, ,differences can sometimes'be "averaged out'\ leading one'to infer that nocorrelationStTueture

exists. Did the authors calcUlate directional vanograms, and ifso, did they show nO directional.
, differences so that ayeraging into omni~diieetioIialvariograms was an apPr'opriate,step to take?

6. Pa~ A-12 - How was the lack ofsignificance judged in the "anograms calculatedfor'" "
Conditions 4 and 5 (see also ColIlIlient2,above)? Ifsigtlificancewas qualitativelyjudged by ,

.visual inSpection ofthe variogram plots, thenthkshould be clearly stated along with the plot' .
characteristics that are deem:ediinportant.(e-g., ratioo{apparenhlUgget variance toapp&rent sill

. variance, eStimated range ofcorrelarloIL; etc.) . . , .

7_ PageA':'12 -: Thelogic behind the Correlation anaIysisperforrnedfor Cdndition6tOassess '
. possible vertical trends should be better developecL'I generally think ofregression analysis to .

test for trends. Were data atonly two depths available at each sedimenfsampling location? Did'
the authors consider other po'ssible tests, such as a two-sample test for the equivalence ofmean

, ,or median coricentrations? . . . . .

, 8.PageA-J3~ It appears~t~ authors useaquilitative~ rather than qwintitative, asseSsment· ',' '
'to examine.ConditionS 4 andS. Ifthis' is true,then the overallconclUsionS must also be stated .' . '
qualitatively, and the dara analysis approach'shoiJidnotbedescri~din temlSof afOrinal' '.

, statistical hypothesis testing f'ramework.'Describing the results in such a framework mayten~no'
.' exaggerate the siatisticalsignificance which the reader may attach to the study findings. "..

9- .Page:A.-1J·-, Data adeqUaCY, in thecantext of this report, ni~ cortsider Wlcertmrity relatedto ....
, Keridall'stau statistic (for Conditions 1,2, 3 and 6) and the variogramstatistic (for,Conditi'ons 4'
and 5). See: following comment.. " '

, "10. Page A-14 -' The assesSment ofdata adequacYb~edon estim~tinga:binomial proporl:io~'
seems completely irreleVant for this report's da~analysis approach which ihvol.ves the Kendall's, '
tau and'variogIam statistics. Can the authors Ptovide a more complete justification for how data
adequacy for abiriomiai proportion relates to data adequacy fotKendall' s' tau and the variogram? '.

. 1). Page A;'15~ Can theauthoIS pro~demoreexpl~ti~~ ofthe "worst~casesitUatiori":thatis
. presented? I interpret "wom-ease,"to'mean that situationwhere maximuin sampling would be ' '

, .'
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"requiTed. ,Under this iriterpretation, JrO.S is the beSt case, notthe worst For Ctainple, ifa , '
, ,proportion near,p=;20 is to 'be estunatedto'within lO%~ofthe true value, then n"'"400 samples'

would be required" a number which far exceeds then=25saniples discussedby the aUthors. ';
. ...' : . . ....

12. ,Figu~e.s A~3:-1 ~ndA-j~ - My visual inspection ofthese tw()figuressugge,s1siliatspatial','
,correlation: may be eVident ,~the data for'these two p.arameters.,' '

i3.' FiguresA-3.i.7, A-3-10ihroughA-3-15, A;'3~17, :A-3~18; A-4~l. andA4-2"";' Page A-12
, suggests that lo'g,transforms ofthe ,da.ulwere routinely taken to help assess'possiblespatial

correlations Withthe.variogramanalYsis. ,Werelog tranSforms taken for these 11 parameters, and '
,ifsoJhowdidthisaffect thevariograms? '

Other ColDments

14., P'age.4.-4 ,-', '1'benull.hypothesis.isgenerally stated a!oug'withthe deeision role that will be
use4 to reject it.' This discussion on PageA-4does notformally state the decision rules, and it is "
,Writt~n iiI terinsofacceptiIigthenullhypothesis,nofrejectingit ,,: " .', ' '

• • v • • •• .' •

15. Pa~.4-5 -,"Cortditions 4, 5,',and 6 sh~u1d be more quantitatively stated; or, ifthey Willbe':
qualitatively assessed (Le.;- Conditions 4 and 5) in the data an81ysis,then they should 'not,be'
included in the hypothesis testing framework," ' '

" 16~po.geA-5-Amol'C detailed explanation is need~d for why it is appropriate to assess,: '
vertical trends using the non-parainetric cortelationanaIysis. ,', " "

" 17. Pag~A-l1-Have fueauthors coi1sid~how a,:bias Itiay be introduced ~o'the ~ys'esfor'
, Conditions I, 2; and'3 by,routindy inCludingthema:xiinumconcentratioridatuinili cases vvhere

multi..depth data were avaihihle?

,18;PageA-li ~Jn the third p~b,shouIdthetext ''frOm theLandfll.l~ theHarb~r" "
instead 'be "from the Harbor lathe Landfill"T ' '",

19. Page A~14,-InStead ofstatiligthat the data '~are devoid ofany Spatial' correlation structure",
itmay beapproprlate to'acknowledge that spatia1corre~tionmay still be presentatscaies,:

'smaller than the dimensionsofth~samplinggrid~

,20.' Page A..:15~Use ofEPA's formu1a.fo~ sp does require lack of spatia!c~rrela1ionitith~.data,
"but it is lackofco~lationin the indicator data (Le." indicators ofwhether the contaminant ~ "
'concentrations are above or below some fixed tbresh6ld)that is iequire~ ratherthanlackof, ' ,
correlation in the concentration data., AssessingpotentW spatial correlation withindic~tor ',,' , '

. vanogzamanalyses is another approach that might be, useful for squeezmgaddinorial info~tion
, out ofthe available 'concentration data The indicatorv2rio~s are often less affected by ,- ". '
'extreme'outlier data, and so may more readily indicate underlying spatialcorrelationstnictures ,,':
than concentration VanOgrmDs. '' ' ,
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2LTable A~1~3 ~Neitherthistable'nor FIgUre A-I-2indicates the locatio~ofsamples 59-I,
S9-2, 'S9-3, and'S94, so.his impossible tojudgethe appropriateness'ofthe data.pairings listed 'in'
this table. . . . . -'

. . .

22"TableA-2-1-J recormnendthatthe sample sizes ~sociated with the estimationof.thes~ ..
. correlation coeffiCients be liSted along with the significance levels in this table.. In this way the .
. reader will be reminded that while statistically. s.ignificant ~su1ts could not be demOnstrated, the ..

poweroftbese tests to detect correlation is also· quite low., .' ..

.23. Fiiures A-3-TthroughA-4-2 -..,. It woulClbe useful to confirm the choice oftwoparameters .'..
relatecltothe variogram calculations: (1) theitmit big distance,and:(2) theriumber of lags ... '
considered.. These parameters are chosen based on the aVailable spatiaIdata: c<>verage (i.e.~·

relative configuration, spacing, and extentofsamplingloca'tions), and it iSdif'flcult for the reider
, to detennine tllls'coveragefromthe single FigtireA-1-2. i recommend thatacouple of . . ..
additionalsite sample location figures be included to illuStrate the sPecific data thatwere .' .

. includedi'n"the various variogram analyses....· ' .

. '.24. Fi6'W'es A-3-i throughA-4-2 --Whatarethe ~'distimce"'~tsonthevariOgi"amfigure~'?:
Units are also needed for the spatial coordiD.ates listed in Tables A~34 and A ..3-S~ . . . .

~ 25. Figures A-3~2 through A-3~6, andA-3-9";;;;'rhese figures all show strikingly similar " .
vanogram patternsmdicating that these'six parameters'may be highly 'correlatedwith .each·other.' .

'. Was this cross-correlation checked? Ifso, ·the.results·ofthecross-eorrelation analysis should .be: '..
.briefly discussedsomewhereoin the report. . . .

. ". \.....
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