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E:\ccutive Summary 

Th", pUrp<J>o.; of thi~ in 'oti!;ution was to ,letermine If data coliITtnl from ull gr"'~ns during 
an c3Jlicr Nav)' study IS rcprcscntallve of mdividua! greens, Spccllieally. if <.lata coHcded from 
individual llfCens have similar ranges 3Jld variabi lity, then the data collected hOI!l th", Navy's 
''''''n! ,"VCStlgatIOI may be llsed to characterize the greens. Th,s was accomplished b)' 
determ ,mng the I1lnge of eoncemrntlOn of orsen,c. ch lordane, d,eldnn. nnd heptachlor e!'Oxide 
aem~~ twn of the gll':en" In d,~cu.~~mn" a ~hnrthand method nf di~cu.~~"'g Ih" n~.~"mpt;on has 
developed. This shorthand terminology states: ·'a green is a green." What is meant by thi~ 
terminology is that. if. in thi~ investigation. the r,mgtl and variability o[ the four eonslituents all': 
si milar aero,S th",,,; twu gfITns (#8 a,,<.l #15), this will support the hYl-"-'thcsi, thaI II"" range and 
vanah, l,ty nre slmdnr neross ~I I eIghteen grcells, 

It was decided at the July BCT (Ba~e Clo!;ull': Team) meeting that the predicted mnge of 
Ihe (Contaminants would be from the UCL90 on the 10" percentile to the LCL90 on the 90'" 
lX'n;cntiic. Tc<.l Simon of the USEPA Oflk", of Ttxlini",al S",rvin" (OTS) has calculated these 
ranges 3Jld the numocr of samples nXjuircoJ to have II 95% probability of c;\eccoJing that prcoJkled 
range. The nllmfler of ~~mple, req",red per g~n " 3fi, 
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1.ll I I'OTROl)uc nQN 

Dunng lhe weeks of October 7 and October 15. 2002. the USEPA Region 4, Science and 
Eco~ystem Support Division (SESD) conducted a Field Inve,tigation (FI) at the Fadlity 239, 
PSC 51 Golf Course Site (NAS CedI Field Golf Cour;<:). nil' gl)lf eOun;e i, located in Duval 
County, norida (see Figure I-I). Thi, in'e,tigation was rcqu".,t<:d by Dawn Taylur and Debbie 
Vaughn Wrighl of Ihe USEPA, Regiun 'I. Wa,t" M,magclllcol Divisioll, Federal Faeilitie~ 
Br~n<:h. 

The purposc 01 this iovcstigatJOn was to detemlllle whether the dala col lected acro~<; all g,.,.,ens by 
the Navy 'houl<i be cnn"dered rep,.,.,.<;ental l ve of data collected at individual greens. 

1.1 Background/Sill' Localiun 

I"hc golf course m (:ecll Field wa<; developed approximate ly 56 years ago. II is located m 
13715 Lake Newman Street. Jacksonville. norida. on Ihe site of the fonner NAS Cecil Field. 
The sod on the pUlling greens was replaced in 1991. 

1.2 1'T't'vious Sampling Acti,ities 

DUring Ihe Navy ~lUdy, one 10 two soi l samples were collected from each of Ihe 18 

punmg g,.,.,ens. High levels of arsenic, dieldrin, chlordane. and hepl.«:hlor eJX>x ide Weft' found in 
some of these samples. while olher samples had ft'JX>rtcd low ur nun-ddcrlable euneCnlmlil)ns. 

1.3 Curr~nt Field Inn;;jig:dion 

For thiS ml'estigation. SESD collected samples from the gft'en with lhe lowest ft'ported 
arsenic concentration (# 15) and the highest reported eunccnlrali<.>n (#8). S<.>il s"mplc~ were 
"<.>Heeted from 36locali<.>ns <.>11 grccll #IS and 361ocalions 011 green #l! . Samples were nnalYlcd 
for arsenic, chlordane, dicldrin. and heptachlor epm,de 10 determme the <;tati~t,cal distnhUllOn of 
these contamin~n18 on Ilrc golf co""c purl,n!: !:reen<;. Figure 1.2 show<; the locations of the 
green,. 

, , 



2.0 SAMPLINGIDATA Q UALITY OBJECTIVE.'oi 

2.1 Uata Quality Obje<'tin-s 

The Dam Qual ity Ohjective, (DQO) proces, for Superfund was used to develop the 
QAPP. in accordance with the Guidance for the DQO Process (EPA QNG·4. 2(00). DQOs are 
useful in identifying the study objectives and decisions to be made and the criteria by which the 
data will be assessed. The,e data are then used for decisiun making. 

DQO, n"ed to be established prior tu data eoJlution and lIltegratcd with the prujeet 
pl~nlHng process so Ihn! sufficIent rlnm of known quality nre collected 10 ~"pport ~m",rl (\uisioll 
mnklng_ I)QO~ nre developed u~mg an interact ,ve approach to decision-making hased 00 <;even 
steps demded in the guidance. The seven steps are: 

• 
• 
• 
• 
• 
• 
• 

Probkm statcmcllt 
locntify thc decisions 
rrlenllfy the mplJt~ Into the rlecl~H1n 
f)f,fine the houndarie~ of the smdy 
Develop decision rules 
Sp«:ify tolmlbk limit> on de<:isiun crrol"'>' 
Optimize the design for obtaining data 

The I)Q()~ for th,s project were developed hy Dr. Ted Simon. 1TSEPA. Region 4. 

2.].1 Problem Statement 

Th" prubkm here is det<:rminillg whether the data collccted from gruns across the cntin; 
gol f course duri ng the N flVY' <, ""t,,, I ",ve,IIgallon nre repre~entatl\"e nf data that would be 
col lected from mdividual green, in terms of the ir ranges and variability. ilecallse of the 
uncertainty in future land use. the areal density of sampling may not be sufficient to char..cterize 
smaller indi vidual ex pu,un; units in thc f utun; n;,idc"tial sccnario_ Si IIIpl Y put, tbc probkm is 
wh"th<;r th", p isti,,!; Navy data call be used to determine the EPC for thc 4 constilllcnts in 
qllestlOn. 

2.1.2 Identify the Dedsion 

11,,, uuision IS as follows : if a constituent fai I, the "predicled mnge" test, then the Brown 
and For,}1he teM WIll be applied to examllle the range and variahil ity of the data. If it is 
concillded that the data on the individual greens are dissimilar with regard to lheir ranges and 
variability. then addi tional .«:tivities or investigatiun, may be <:unuu<:tcd. ShuullJ atlditionaI work. 
bc neo;dctl. thc natun; of th","" adi "ili~, wi ll bc specificd further at that ti mc. 
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2. I.J Oeci~ ion Inpuls 

There are twu inputs to this decision . The first IllpUl IS the Nnvy'~ ~nrfaa ~('>l1 ~amrlong 
results. The se~<."'u input is tile sct of re>ults Ihm w< II be obmmerl from thl~ proposed samphng. 

2. 1.4 S tud y Boundari<'.s 

For the range of the individual chemkab. the googrJphil.' study OOl111dalies w,1l be gnxn 
#8. which had highest Cl>m:~ntT"~tion of an;\,:nic in the Navy study, and grccn #1:,\ which had the 
lowest ,'um:entT"Jtiun of arsenic . Thc contaminants of i mere>! nrc arseniC. eh lordane, d,e Idnn. 
and heptach lor epoxidc. Each of the', eonlnm,nanr, harll Jc.J .95 values exceeding the FDEP ~oll 
clean"lp target levels (Sf:11 .9, hao.ed on lhe Navy study. 

2.1.5 Dedsion Rul~ 

'nle null hypolhe'''' wa~ thaI the proposed samples would have the same range as the 
Navy ~r"dy _ The alternative hypothesis was that the proposed sample would have a luwer T"Jnge 
than the Navy study. To be more explicit, the null hypothesis was thatlhc data from a [.;nxn 
would fall outside the predkted T"Jn!ow (i.e .• at kast 0"'; point is less than thc minimum aod at 
least one point is greater than the rna):.i mum of the pn::dietcd range). The aliemme hypothesis 
was lhat all data would fall within the predicted range or only one of Ihe extreme~ of the 
prt:di"ted T"Jnge is ,aeceded. If the dAtA for the four con~muent~ from hoth greens have 
concentrations outside both ends of Ihe predIcted range, then the greens data collected from the 
IOllIal InveslIgailOn can he used to determine the exposure poim concemration fur the greens. If 
the null hypothesis is not true, then the Brown & FOniythe tcst will oc rull for those constituents 
that fail. If the Brown am! FOni)'lhe te~l il1di~ate~ that variability oj both sets of green data is 
simil.u-. then Ihe data r rom the mitial lIlve>1igation can be used . If Ihe vanahl hty hetween Ihe 
grcclls is lIot similar, additional evalumion or IOve~llgallon may he nece s~ary. 

The decl~lon rule function., to determine whether the existing Navy data may be u>cd to 
characterize exposure unils smaller than the entin: golf I.'OUlSC. e,g. a fUllirc reSide"' , nl s.cenmio, 

2. 1.6 Er ror Lilllil.~ 

The specification of the error limits relluires (I) a ~huke about the percentiles of the 
contaminants identified in the Navy study that n:pn;scllt the two ends of the mnge and (2) a 
choice about the ~onfidt:nce Ii mits 011 these percenti les. For Ihe fir~t, the 5'" percenti Ie and the 
95"' pcn;entile ojthe Navy 11ma WIlt he m;ed to represent the range , There is a 90% range of 
vonnhlilly 10 sample~ used to represent the true range, Second. the UPP'T 90" eoniidcnce Ii mit 01 
the 10'" percentile of the prup'-'""d sample and the lower 90" confidence hmlt of the <)()"

pcrt:t:nlile of the data from this investigat ion wilt he used a~ lolemhle limits on this range. These 
will be called the "lOner" confIdence hmits percenti les. The eoneentT"Jlion T"Jnge octw""n the 
lOner confidence limll~ 1~ called the predicted r.mge. 
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2.1.7 Optimize Snmpll ng f)c~ign 

The chuke uf tho;: null hypothesis allows the use of a predicted range determined from 
cunlilknn' limits on pt'n:cntiks frum the Navy study data as representative of the propmed 
sample. A nonparametrie method to obtain the optilllurn number uf slImpks was used to 

detemllne whether the Navy data is represcntative of all greens and hcnec, any singk !o!f1::en. 

Predicted Range of Contaminant Concemrnt l on~ nn a Srngle Ci reen 

Estimated quantiks can be obtained by interpolation. Gilbert (19H7) provide<; a method 
fur nunparametrie cstimaliun uf eunlidenn, limits un quanti les: 

ueL= p(n+l)+ 21 <;;; ~np(l- p) 
Where p" percenti le or quanti le of interest 

N" sampk sizo;: 
ZL .. " = Z·scon; n.rrc,ponding tu tho;: kvd uf cunlidence 

I I~mg a~nrc a~ an example, the lower confidence limit of the 90'" percenti le of th~ 
arsenic concentrations on the green, i~: 

LCL" O.9IJ22 + I) - J.96J22 ·0.9IJ1- 0.90) _ 21.48 

Linear interpolation between the 21 ~ and 2200 ranked values indicates a value of 22.3 
ppm is (he lower 90 pen;en( l'onlidence limit on the 90'" percenti le. 

Fur the uppcr cunfirlence lirOIl of the lU'" perccntile of the arscmc eoncentratiuns un (he 
greens IS: 

veL" 0.10:22 + 1) - 1.9422 ·0.10: 1- 0.10) _ 432 

Linear interpolatiun between (he 4th and 5th r,mked values indicates a value of 3.5 ppm 1~ 
the uppn90 pcn;cn( eunlidcnec limi( on (he 10"' pt'n:entile. Therefore. 3.5 ppm to 22.3 ppm is 
The predicted mnge for arsenic. However. prncticall imita(iun, in ~"mplc "nal)"i~ limit oJala 
reportmg 10 only two ~l gn l ficam rl l g"~, Ther"fore The prcrlictcd range thn! will be lIscd for 
arsenic is 3.5 ppm to 22 ppm. 

Tabl~ 2·1 ~huw~ (hc LCL and UCL (a~ a r~nk) . (he interpolatiun (a.-; a cunl'en(ration), and 
the predicted mnge (including any necessary rounding) for all four contaminants. 
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/'.\mparamclrk MetloW for Powp Calculation and Samp'" Numlll'f 

A Tlunl'8J'3metric boororrnp eoll malTon melhod wa~ n!led 10 ohlam thf pmhah, lory IhnT 
anolher rnndom snmplf fmm The ~ame dara!let (fictivfly. a ~ingl e green according to the null 
hypOThe"'r~) would have a 95% pmtmhility of exceeding the predicted range of 3 ,5 10 22 ppm. 

If every green has similar arsenk concentralion, for ~xampk (th", null hyvuthni~). th~n 
how many samples would k ntxdt:d to oc 95% "unfidmt (hal til", gl\:rn, wcre lTrdccd sil1Til~r. 
;.;'Q(", thi, is ~ mca,ul\: Qf the power of this stalistical pmccduJ'c. If thc eoneenll'ations of arsclllr 
occum;d iTT a normal or lognormal distribution. standard statisueal methods cou ld be r,scd 10 

eSIJJl18te power. 

[0000 bootslrap iterations of a r.mge of sample sizes from n=26 through n=40 were 
ronstructed using Exrel am! Crystal Ball ~Qflwan:. A crll wilh a cQluJitiQnal stalrmenl a,,~ign~d 
a ,-alur uf I IQ a furecast if any of the pledieted ranges were exceeded in allY given bootstrap 
Iteration at a given sample Slle, If none of fhe mnge~ were excfeded. Ihf cfll wa<; a~~lgned fhe 
vah,e of ~em_ Wah many Ireratmn" the mean of thi, foreca<;t cell (with values of either one or 
7.ero) would equal the probability of exceeding the range given that the samples were obtained 
from identical populations. The probability Qf exceeding (he predicted r~nge~ will oc greater 
than 95% if 36 sampks from a ,ingk grecn arc takcn. 
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] .0 METHODOLOGY 

Surra"" >oil "aIllples were collected dun ng th I ~ f Icld mve~llgalion. The purpo~e of the 
':tmpling was 10 dClenmne Ihe mnge and variahlhly of the four constituents in question 1lI 
md,v,dllal greens. 

,U Sampling Ocsign 

Seventy-two ,amvling locations were selccted as follows. The area of each green was 
llivillell by the number of samples (%) to prov"",e the area of each ~ample gnd. The ~quare rOOI 
of the area in tllm provIded the di men~ion, of the ~ample grid. Sample locations were at the 
center of each of the J6 sample grids. The grid centers were Ihen placed on the greens manually 
using GPS (real time, submeter a<:~uril~Y) to ensure that ea~h sampk loculion f<:11 wi thin th~ 
boundary of the green. Sampling locations are shown on Figures 3-1 and 3-2 

3.2 Salllvk <,,:olJl"Ction anll Hanlllin~ Procedures 

All ,ample~ were containerized, preserved, handled. and documentell in a<:~ordanc'e with 
the E1S0PQAM. A copy of the manual, in addition to Ihe Field H~alth anll Sal<:ty Plan. WillS 
maintained by the field prujut kad~r for n;kn;n~" uuring all Vhascs of the field sampling 
ac·tivilic>. 

Samples were collected using the snme procednre~ n~ the Navy contraclor: the CUp-cutlU 
(6" dinmetcr turf cuttong nnger u,ed for hoori ng cup hole~) wa~ u~ed to remove approximately 4" 
of ILlrf. The lurf wa~ then set a.~idc to plug the hole at the completion of sampling. The sample 
was then collected from the open hole using a spoon (approxim~(<:ly 3" depth). The sampk wa, 
Ihen thoroughly mixed and ~ontainerizcd 

3.3 Sample Analysis and Validation 

Samples were analyzed by the SESD laboratory. Samples for =nk analysis hau a 
Quantitation Limi t less than 3.5 mg/kg. Samples fur ~h lorinal~d p<:sticidc aJlalysis had a 
Quantit~tion Limit k " lhan 22 uglkg lor dicld,in and heptachlor epox,,",e, and les~ than 4~O 
ug/kg for chlordane. 

U~ing ~amphng and analytical procedures as oUllined in the Envi rOJIIJlClJtaJ IJlvestigatiOJlS 
Standard Operati ng Procedures and Quali ty A,sur~nl'<: Manual (EISOP<.,lAM, EPA 2001) and the 
Analytical Support BrJIKh Op<.TdtiuJlS and QlIality Contwl Manu81 (ASH()()< :\1. H'A 2(~H) 
errol'S introduced in the decision mn king process were m,n,m' 7.ed. 
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.. 1.0 RFSUI .T S 

The analytical results are presented in Tables 4 .. 1 through .j .. 4. 

Tllh lc 4 .. 5 presents a summary of the data in relation to the predicted r.mges of the QAPP. 
As can he seen in that table. arsenic and dieldrin concentrations c!\eeed their predicted ranJ.:es on 
green #8. None of the other analylCs cxecelkd thdr pn;di"IClI r~lIgc 011 gn;l,;l1 #S. No analylCS 
cx,cnkd their pn:di"t"d range on green #15. 
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Figure 1-1 
Site Location Map 

NAS Cecil Field 
Jacksonville, Florida 

", 

, 

r 

I I 
" !t 

" 



0125 
.... 
0_25 

I 

Figure 1-2 
Study Areas Map 
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rnhle 2-1 
Cnlculm~d Contammant Ranges 

ArneT'l1C Chlordane Dieldrin H. Epm.iOC 
(mglkg) (ug/kg) (ug/kg) (uglkg) 

I rL90 on 9O'JI.ile a.s a nUlk 21.411 24_07 26.66 2666 

II('L90 on IWile as a r_mk 4~2 4.93 5.31 534 

LCL90 on 9O~;{ile a.s ~ <.'uncelltI'Hlion 22.:1 59000 418.5 522 

UCL90 on JO%ik as a cUllcclllrm;on ].5 450 22.4 22.2 

Fimil predicted rdngc (wllh !"OIlOdmg) 3.5 22 450 59000 22 - ~SO 22 - 520 
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-
1 , 
• • , 

Graen e SalT1>l"( 1) 
ArsenIC MG:KG ,. 
Chloroane UGlKG ,. 
Dieldrin UGlKG ,. 
Alpha Chlortlilne UGiKG " Gamma Chlordane UG/KG 36 
Heptachlor Epoxido UG:KG 36 

Greetl 15 ~os(l) 

Allmnic t.G'KG ,. 
Chlordane UGIKG 36 
DieOjrin UGiKG 36 
Alpha Chlordane UG/KG 36 
Gamma Chlordane UGiKG ,. 
Heptachlor EpoxiOe UG.lKG 36 

MInimum 
2 

" 00 
6.7 
99 
96 

2 

M,mmum 

" 25 
2.6 
1.2 

1 
2.0 

Table 4-5 
&¥nmary SllllisllcS 

Ceol F ield 
October 2002 

l.'Ia"umum Range LoY.' 

" 35 
laooo "" Sl oo " 20000 NA 
2300 NA 

'" " 

MaKlmum Range l oY! 
10 35 

3600 "" 57 22 
370 NA 
370 NA 

" 22 

1. These surrwnarias cIo not incllJde spht sample data (sample numbBfs ending In SPL). 
NA - No l ange was spectfied for those analyles 

Range H'Ito Mean Range Exceeded 

" " y" 
59000 15000 No 

'50 "'" Yo, 
NA 1600 NA 
NA 1800 NA 

570 52 No 

Range Htgh Mean Range Exceeded 

" 5 No 
59000 "0 No 

'50 16 No 
NA 33 NA 
NA " NA 

570 16 No 
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METALS SAMPLE ANALYSIS EPA - REGION IV SESD, ATHENS, GA PrOduction Date: 11/20/2002 11 :48 

,~. 1 .. 7 FY 2003 Prnj&Cl 03-0053 

SPECIAED TESTS 

Facil~y: NAS Cool Field 
P'''9,a"" SFE 
IQiStalion: 15061 
"'.9d .. : SURFACE SOIL 10"" 12") 

RESULTS UNITS 

" ~"' 
ANALVTE 
",RSON IC 

jac'son"';IIe , FL 

~"' .• ""lI/I> .... , •. N ... ·oOl I r1OItr'o-o. 11 ... ,· "o~",onco • . J."stirrwx: · .. 01". N-pr«;lIr.pli,." O;;CCflCO cf ,..o,or:o of ='eriol 

Pro~c9d by: Wn.~o. ~~k .. 
ReqU8StOr. 

Proj&<;l La.1oor: FSLOAN 

Bolli"" I'IQ' 11).'16/2002 10:58 
Ending 

DATA REPORTED O.'l DRY WEIGHT BASIS 

K_co ' .... 'c. " • .-.-, '" '" '." "'" ....... ,*""00. L·ac,,,1 ~L. " '1lO'WI) 10 be 1/10"0' ,han •• u<> . l\Ion. U·ma'NillI """" ' "' '''''00 for ce' IlOO do,""OIoo '"~ ~j-nbo , is ,ho rr"""""" ocan' "'''''' ,,,., 
A-qc o-.dIc.a,,,,, !hat da", """,. bIot. 'C"TlpQJld ,roy 0: Ir a)· rIOt .. P-0500: ''''np'ir>j _ ,oanet,.. .... OOGO"""" for ___ _ 

Pag a 1 011 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

RC!glon 4 

Science lIno:! Eco.y,t,n. Support Div ision 
980 College Station ROllo:! 

Athe"". Georgi " 30605-2720 

MEMORANDUM 

!'lale 11/26/2002 

Subjcct Results 01 PESTICIDES/peR S~mple Ana lYS IS 

03-\l032 NAS Caol Field 

Jacksonville Fl 

From Revells lavon '#A 
To SlOan. F,t«! 

0.: SL SO/( IBISAS 

TMru Cosqrove B. ~AK..../ 
en,M O'9an,c C~~'~~O" 
Analybcal Support BranCh 

Anaeh8(i iii"" the results of analYSIS of llamples coilE«:lad a$ part 01 the subj@CIprOJl'Cl II you have any 
nl.C$loons ole~$e COnt3CI",,, 

S. mple Ol$poul Policy; 

AC<Xlrd ing 10 our records Ih ts prOl!ICtlS rIOt J)<lrt 01 a criminal lnvest,gYloorl 
BaC3~$e or o~ r limited sP""''' lor long lerm sample sto rage, WOij must pe rform dLsposals 
e>n B roul",,. \)IIsis 

Therefore. pleaM take nole Ih.ll WIth'" 90 d~ys of !hoi data 01 this memo 
tI .. , O<'9.~al s.amplc-s OlM 311 extraCUI !lSSOCllileci woth the samples wIn be dosposecl of 
~s rect~'ed Dy a~ applieRhle ,,"0' "ppropro:o:e St3!Ules 

Thase samples may oe neiu In CU8!oo:I)' for longer than 90 days only by eontoclLng 
our S;;lmple coordinator Debboe COIQu.n. Dy ~-mall 31 CoIquon I'lebbie~pa goy 

ATTACHMENT 
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PESTICIDESIPCB SAMPLE ANAL VSIS 

""""'~ 51 rv 2003 

SPECIFIED TESTS 

1 ad I, W.S Coo;.! f .. 1d 
""<>gram S"E 

d'&a'.tOI'I V8'S' 
t."''';. SU'lFACE SOIL (0 

Pr"",t:I OJ-OOJ2 

_ .. ' """,,-le . FL 

OT, 

EPA· REGION I ... SESD, ATHENS, GA Production Date: 11 f26f2002 14:53 
Pt<l""ced b~ rle ..... ls I ,wo~ 
Req_ulOO' 
Pt<l,NtCl l eade< r~LOM' 
Ilego"""g 1O/O@12OO2 Hl,!>; 

' ..... 
OATA REPOfIIEO 0'1 DRY WEIGHT BASIS -----

RESUl-TS UNIlS ANALYTE 

." ~" HEPTlICl1lOR EI'Q.'(I:l!' 

6 .7 "N ~" OOElCRIN 
1100 , ~" CH..OR~ (TECII ·AlJ(n.m~I I' 

'" ~" GM'IW.-CI-oI.OROC~~ ."-
~ ~" AI.~A·CHI..ORDA'*' 0 .. , .,. MOISTURE 

""""."9" ,.'J< ~A<IO' ''' ~'''d N,OJ rI01 .. ,,0.. J-•• I -no"" ,.. .... N ...... """"~ I •• lor .. 01 "' •• ""'" 0/ rra", . 1 
..:_,., ., .. ... ;. ,rM', to .. .... than ....... ; ~''''' , _~::"" ., , .. .... ;. """''' to "" 11' ..... ,"'an •• co 1I ~'on l'..,,,.' , I ... , a''''I_ PO' but ;:1 ""'Woo .... """""" ~ 'he "''''"''''''' ~"."' '' ''o' I.." 
R.qc .-docoI!" tt .. 40<. "".. . ,""""' • .,." rr o, '" =, ",, "" p<-.t ,00""' "'\1 .. 0<1 , • ." .......... -'''''1 for " ... ~;c,1 or 
C..,..,,,,,",, t>y it-no 1 '_, toO • • ' •• _" ... chJ:rd", CO"" .... "" 2 cor"" .. "." rr",~_ o/IW"",""I ctl_ Plgo , 01 1 



~ 
~ -• - , , 
N 
0 
0 

~ 
~ • - • - < • • , • • 0 • • ~ 0 -" • > U 

~ _ 0 ~ • 
~ " , -

Z • D" 0 - I .~ D ~ w a -" ~ · .-"' !5~'" w · - , " ~!11l!~ ~ ~.g ~!! < 

, 
~ , 

• " • , 
• • " 

i , 
I , 
! 
• , 
" 

I 
I 

" w , 
• 

" 
, 

" I ~ 
" • 0 

1 
« -



M 
~ • 
~ c • ~ 

, 
N i • • 0 , • 0 • 
1> c • 

~ 

~ • 
~ 

~ \ 
~ , 

~ • • , 
• 0 , 
0 • ~ • 0 

~ • 0 .' , 
~ ! • > • u " • , •• 0 , 
~ " <, • 0 • ~~ 0 • • • ~ , "" n 

~ • ':~ ~ 
" " ~ <. 

~ , I 9 ~ go • • 
;-~'" " • : ~, ~ ~ ~ • ~ • ... "' ... "'''' Ij' • , , 

• •• 0 
~LU ,,; · ,. z m! • • < 

0 ~"'p 
~ ~ " • ! ~ " • ~ > ~ " 

" •• o a ... 
2 :'l ~]i.~ 
Z L ~ "" -': -~ .. 0 

~ ;'. " ~ 
0 : : ~~ • ~ ;ii"ii; • ~ l~:' • · " "' . • " '1 • " , 

.!l ~ l" .; 
T t ~ ~ li • ~ ~.d , 

t " 
• ~"\!~" • I -. , • ~ :l > r 

~ I ~ D •• 

~ " . ~ -' ~! • " "w 
0 5~z ~H g • , • ~~~ • • · "1 :!i .;;o!5"" , . > e' 

.!.!~ . " • .. Z~--'''' • ;-. 
~ - :!:~ ;=;" ~ !on. 

Z • ~~§--,h§ ;'c £'! • < • Z _ " 

0 

~ 
!: "'!: • • ! ~~o3;;!; ::: .. ~ " 0 • ! = .. .. ::~ • ~ 0 {'t --, "' < " " $'";~ 

" :;; £ .• ~ ~ ~~~~~ , -• • · !' • ~ u 
~~M~ :>::>::>:>::>::> # L; ~ • 0 

" ~ < .' " ~ D f ~ w 

I P" 0" ~ ~ .I: " 9 u ~ :!ll Ii 5 .... "'00.0.""' 

t~ ~1 ~ • ~ ~~ i <II '" <D al ;;; ~ ". • • • t ~ ~ r " " .... "- .5! :'Ii • " , . . 
W ~ , <r ~ • """'''U 



I • 0 • , -
" §g = , V)~ , 
:>. ~ .; ,-
~ ~ ., , 
"cH ". !!Z,'i ~ .. -

• 
• 

I 

i 
g ., '. ,. 
~ 
Q 

~ 
Q 
w 

• 
~ w • 
~ 
~ 

, 
• 
i , 
• • • • 
I , , , , 

I 
• • , , 

0 

• • • • 



~ 
,; 
z 
w 

~ 
g 
w 
" > 
z 
§ 
w • 
~ 
w 

• 

~ , 
l 
• 
I 
! 

I 



• .g 
" , 
~ 
0 -~ 

• o 

" z 
w 

~ 
ci 
~ 
" , 
z 
Q 
o 
w • 
~ 
w 

, • " , /= , 
• ~~ i 
" ~~ • · ." " ~ ~ ... I " , ~ n ~ go 

~~ll~ 

1 
! • 
~ It , -, -\ , 
• , , 
! 
• 
I , 
j 
f 

• 



, 

• 

! 
I 

I • " < , 
< 



~ 
~ • 

! 
, • • • 

I " N • 0 : 0 • ~ 
• W 

N 0 

I -" ~ • 00 , < • • • - , 
l • x Q Q , 

• W 

j 0 < - \ • > , U N 
0 1i " 

, , , . • ~ 

~" 8 0 , 
I • , 

:~ 
~ 0 • 

~ " • " 0 " I > 0 " ,. 0 

1 IIi! • 
w 

" • • , 
LI O:~ci:.f~ • 0 

• III u - ~ . tl • •• • • .l ~, « ~ ~ ~ X 

=s.i ~ W 
X 

~ £ ai • I!B 0 • w 

'HI • • IHi z 
0 
u 

• !' . w 
1': ::'j " r!' • 0 

, "I w 

~} I" " '.If 8 
" • Jld • • r '?;" N 
, 

~ 111' " , 
" ~ • 

~ ~~ '" 
~ 

, . 
- .:. ~ I • 0 - g "j ' '"1 • i o •• 

Hi-• ... 
o •• > , 
C Ii>' " ~ t ;<: <.,>J:g • " j! ; z N 

> <§ '1 • " I"' >~ g w ~ ~ ~ "l!l:lG :J.# ! J" " • • • " ,,11 • > 
" 6 • ~ s· ~ .. " 5 • ~ ~<J""" H!i • • ~ ggm. u • ~ ~w.~ 

~ 0 1;:;8\£ 

1" · w 0 

~ ~;:::ooo., ,0 00 w 
! " ~ ~~ , t.!!] 0 

~ " 
, i ~'i '" '" '" :i! 35 <;> • , • ... ... ~ :t '" - ... " 

p~1 • • • " w 
«u • 



, , 
~ : - . 
i 
e , , , , , 
, , 
! 
~ , 
-• 



M 
~ .. 
• ~ • , , .. 
N 
0 • ~ 0 " 
N 

• • • 
~ I ~ 
~ 0 , 
~ 

~ • 
, 

• " - , 
• , 
C • 

0 • 
• ~ 

• 
0 ! -• • > u ! I , ::;;:: ~ 
~ " " , ! 
0 • O§ " ~ , " 0 I - "~ ~ " , 

t" F " 0 • 
, 

~ U". • 
, 

" 
, 

llli! < -
~ • 
0 " -

< ~j : · " 0 
' , 

'" I i Ii z • 
" 

tjg 
:; - I- " " ~ , ~ 
0 ! ~ . ' • II 
• ~ l:l • , Ih! z 
0 

:p .. . 
0 

G a! -
w ,I 
" Ii;j 
< • w i ~ l~ . , . 

" 
jh~ 

" 
~ It t ~ 

• " ih~ 
N 

, " N I 
, 1 " !. 

~ ~ ,~ r:! ll" 
" ~ 0' 

N , '" u, ~ r .. 
• " , o ;o:::!,~ ": !i • i lI. UW~ 

• '" ~ 5' " , . 
> e g ;;;O/IJuJ i i C 
0 " :l"~ ~'" • w=,.., r:::> ill; z " f- ~_.-. ,,~ 

• N ~ ::i5~il8 w • , -c .. iiI .... :. 
0 • z '" " :J 

• 

• • = .0; xcu II< ! ,-. 
• > 

" " ° id! < • S -~ • • ~ !,il~SSS • • 
u • ~ ~ ... ~~ z dd ,H!It~ liii 
~ "." :::> ::>:::>:> ::>::1 .... 

0 • • ~ ;I'l< 

• '" <,:::> ~z W ~§~!~~ Iii! 0 0' 

'O?§ U" 
" i ~ 11 ~iij 1l '" ... - '" 
" I/J '" ... <1. .l1 ::I; • • ! I; • " w • <.J 



M 
~ -• ~ I 

, 
-N 

0 
0 

~ , 
~ 

~ 

, • • • , • 
• • • 
\ 
-. 

$ • , 
• Q ~ 
< • 
0 - , N 
0 N , > " , Z 
~ 

~ 0 • ~ -, ~ 0 

" " N • C • , 
" ~ 
> 

, 
" , • 
~ ? .3 :? 

II - ;: '" 8 ,,:rl ".E 
~g-~~-g 

I -" , 
" 

I 
! 

0. '" n. al UJ 

< 
0 
~ 
z • z 
\i 
0 
~ • ~ , 
z 
0 
0 • • 
< • • 

~ 

" 
~ 

N 
, 
" " • 0 • 0 • 

" , 
" ~ 

• " ~ £ , 
~ 

< ;; z 
< " • • , 
" N 0 • , ~ • > 0 " " < • " ~ -i ' .. • , ~ U W NO 
0 - N< 

" c .~ • 0 <U • • Z 0 • C ~ ~ ~ " , 
0 • hl , 
~ 

, > N- • • " ~ ~ ~ 
" • ""- , 

~ • • 



Sl 
~ 

N = = N 

• , 
~ ~ 

~ 0 
< 

~ < -• , 
0 Q 
0 w 
.g , , 0 

~ 0 , , > 2' 0 • 
~ 

~ g§ Z • 0 " ~ 0 ~ W" > 
"B w • " " " " > ,- 0 • • ""~ ., ,,, w 

~ ~ ~ ~ ~ " < 
" ~g~rf1! < 

"'- ""'. w 0 

~ 

" • 
" 

, 
> , 
0 

" 0 • 
> , 
0 

~ 

• i • > , 
" • c < z " < " 0 , w " " " , 

~ • • 5 • • " " 0 < ~ , -. ti • • " ~ w • < • w 0 " w " N" • 0 < W '. W 2 • 0 • Z .~~ .~ 0 w 

* 8 0 , , w H" , " • • u..o..3i , • W • W • 

~ 
w 
o 
z 
o 
o 
w 
W 

~ 

• , 
• ~ 
• • • 
\ , 
c 
~ 
• 
l , 
• • 
" • 
1 , 

-, 
-• • , 



, , , 
o 



PESTICIDES/PC8 SAMPLE ANAL '(SIS 

Sam"'" 64 " . 200J Project 03-00 32 

SPECIFIED TESTS 

Faa ~y' NAS Geci r ela 
Frogram: SFE 
IdiSlalion: 08:;0 I 

Jackson,,' e, FL 

~~ed ia. SURFAC E SOI_ 10" - 1Z-j 

~ t:." U L'" u .. " s ANALYTE 

'"" UGiKG ~EPT~COf..OR fPOXIOE; 

"" UGi~G D'ELDRIN 
o~ UGi~G CHl ORD.'INE,l£CH ~'V<IURE) il 
m UGiKG GAM~M-Cfil.CRCEN E .2 

'00 UGi~G ~lPHA--CHORDA~ E :, 

" 
, ." MO :STURE 

EPA _ REGION IV SESD, ATHENS, GA 

"'_W"I/O "'" ~A-..,t onaOy,"._ NA · if1" r'efe""". J..,<tifro .. d ' ... !-'" ~,"", I·"" ",'Ide"", o! p'e",,,,,,, o! mo'" .1 

Production Date: 1112612002 14:53 
ProducOO oy Re.ells 
Requeslc, 

o.'~ 

Project Leaoo r r SLOAN 
Beg, nn n~r 1O!IlS:2002 13:15 
Endi ;,g 

DATA REPORTEO ON DRY ' .... E IGI-I BASIS 

~_" , .. ,e ' • • ''''.~ '0 t>e ." ' '' , v~ l -'" 9' ."'-' l_ad'" " ." ' • • """"" to be ~re.w I"" va ll< g""", U-fr.'<r . 1 '~" ~"al,red f.,. 001 .,." ,,,ectNl tr", ,,"TIber ... ''''' ""'TIlJm "on"""" h" 
R.qc 0;1,,,, •• .,., dOlt. ""so "", c","""" mol' or or . ) 00: be p'e..,or_ r ... -npl ' 9 .co 'e.,.~,,~ " neoe-»OIj' \" ,'ernic •• oc 
C_con'irTrOO 0, ,CO" 1 wc ", .,., , .. .... " "'IXl1Nl . ".,., 0' __ con'""""" , :0"'"'."''' '" .... ,.,,,, ' " '" ,,,,,,,",,,,,, "'''o.-d,,,,, Pago 1 of 1 



PESTICIDES/Pc a SAMPLE ANALYSIS 

Samp'e 65 FY 2003 PrOject: Ol.(lDJ2 

SPECI FIED TEST S 

Fa<;IUf NAS Cec,1 F.,1d Jacl\scn" , Ie FL 
Program SF E 
IdlStation . OBJDSPL I 

EPA _ REGIO~ IV SESD, ATHE~S, GA Production Dale : 11126f200214:53 
Pm~u('d hy' R<ffl!115. 
Req.c - tJ< 

_3"on 

Pm!,," ~,"""f rSlO!,N 

Ilegi '" "OJ 10«112002 13 15 
Endi-U 

Media. SURPA.CE SOIL (0" . 12"1 _____________________ ,M"',,',_K~PORTED ON DRY WE IGHT BASIS 

RESULTS UNITS ANAlYTE 

'" UG,'KG HEPTACHLOR E"OXIDE 
110 J UG,'KG ~ElD R IN 

~OO UG'I<.G CH-OR O,o,NE (TECH r.I , X~L~[ ' .'1 

'" UG,'KG GAA~w,.cHlOROENE 12 

'W UG.'t' G ALPHA-CfiLORDA"~ '. 

" , % r.4O'STURE 

A~"ef'~" co. ~A_"" '''~'M "'" rWf.,<rco • . J"",,-,, .oo " ...... ~..,.", ..... ' ........ 0' ~ 01 n- , Io' i. 
K...,. " I va', . " ,,,, • .-n to "" .... th., " . ..... Q""" l_. c'u. ' .. , , ... " '", .. ''' to "" i " "'" I'" ,'M" g ... .,,, U·,.,.wi. w •• ' '''!'<O '0< 0,1 rOO ""'Oded I ... "00-,,",, , teo m",--"m q"""'t. I,:n 1"" 
R_q.:: iOOica',.,. 1la, data " "00'._ wnpoo1d m. ) 0' m, oot I>e pre<efIt_ '." TIP ""l oro "'"" ~." " ' .oe"''Y '0' ' Of lie.,,,,,, 
C·ooof.-rn . d b'l ,''''' 1 """" 00 . . .... ~ _ . , 'NO" "',., .. OC,,"""'"" 2.'0"".",,"" '" __ teo or It"'''''' " "'",.., Page 1 of , 
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