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GLOSSARY 

The apphcabon 01 wong aeld5 (nl:rIC or sulfurIC acid) 10 the pl'O".ect ..... nul of an 
ordnance In OfdelIO access and wbsequently exlr"ilc\ (Yla s.tcarr:ing) and detonale an 
e~pI06lve device 

Alurn.num powoe: F~uendy ad~ed 10 explosrves and propeBants rn order 10 rmprovtl therr el'fi<;ref)cy 

Ar:'rmonlum ndril!O The molt rmPOlUnl raw matenal rn the manufacture of mdustnal explOS,veS 

Blac~ oowtler 

B~as~rrg cap! 

A me(:hanlc;al ml>rnJre of potas .. um nllrat"", sulfur, and charcOOlI whICh IS mos:ty 
pressed, granU~led, and clas5lfied ,nto definIte grarn froctrons, IS cLa$Sllred as a "'ow' 
,,~plosi,e 

In lllalOl'l 01 e~plOhlV9 charges consis\inQ of a cylindrical ""pper and alum,num ca~ule 
contaIn Ing a prlrl'\<II'Y enargo of an oni!ialmg exposiv .. and a &l'!CClndary ctlarge of a 
nogh-bnnnce uplo.ive, 

A MIlItary e~pl(lSNe eon~is:lrrg of eyeior.ite iROX) and a plastICizer, wnO::M Itself mBy 
or may nol be explosrve 

Cornp(lS l~ OIl C-3 A mIlItary plasto:: exl'losIve ConSIstIng of ROX (78%) and an i'xplOsive plcIst,c,zcr 
(22%), 

Cy~lOf1lle (RDX, 
'''me'h~lenf' 
IOMramlne) Probably Inc most Impor13n: nl;h trisance e.plosO\l" lis cr...a'lt po.,'8( 's nl~h du~ I::> 

"S density and hogh de!onauon velocITy 

CyCloletrame:hy1Mc 
le1ra~~ramine (HMX: 

~-hornXyc!unrle M".tary e.pl~rve ;l1J~r~ In four mod,ficano,'5, of wl"ch only the p modl~cB100n 

"" 
,\"a;J~eSiunl 

po-...'der 

d &~lily5 a partICUlarly hi;;tn dens.rtf and hence also a lJar~cularfy fas.~ delOnahon rale 

ConsIsts c' ;'I PETN core (alx:n_1 12 gfm) WItt! wcund hemp or lute threads and. 
pl;r.;11C cos: 'lg a'ou,d ,I 

I, rrXlure of RDX (~5'Y,i TNT (3:)%1, alucn"J" (20%) and W3X (50,,) [USA1 

Us~d In pyro!echnic. 
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MoI01OV cocklarls A cl\IOe bOmb made of a bOn~ lilled "" t, flammable hquld, such as pa..oEne, u_,.y 
tolled w~h a WICk lhat .. 'IInited just be/o;'e!he oonle 1$ hurled 

N1:og:ycenno 

Pentaery!hrll01 
letranltrata 

Eleoctnc ' .. ater Ie~el Indicator 

One of tne most ImpOrtllm and most frequently used componelltS 01 explOl"'e 
>nateroalf; mclud,"9 gel.1obnous Indusu.,1 expI"""'e5, JI<I'fII'Iers, am! $01id rockel 
propell3n!$ 

Cilln be .,corporated mkl nfilOCOllulose plllOlder, mrrog/ycenne powder or d<g~c:oI 
diM/ate p~er, lllele ·cold- (calone-poor) powd...s .,rode gun barrelS kI a mLen 
le_ exte<lt than do convenuonal powders 

Comrroonly om~oyed des"tlnatlOl'l for n.:roc " cd esters 01 coollulose (e..lluloSoa nitratu) 

One 01 th e mo~t powerlul and most brisan! eXjllos.w.s: used 1n high-effi ctency t.aS!ing 
cap fflr,n ~$ and de!O<1 9t.on co rd . 

Potass lu", Mrate Used 85 a C<Jrnpo r.ent in w ' ote01m'::": t:O"'~OSI!OOS, m rndustMI e~pl o8f;es. an~ m 
black powde r 

Propell ant SO IiO or l.quld ",aterr al w,th low rate 01 CO",tU5tK:<1 wh",h Will burn smooth ly al un, 'o'ill 
rare a ~e r Igrl 't <:on ",,:nou! depeMlng ()(I in!erac'.ior~ with a!mosr/1ere 
Single Bue COnSists primarily 01 matrix 01 nitrocellulose 
Double Buo Contil ins nitroce llu lose dnd r itrogr/oe rin e 
Multlbnc tCo"'~ 'te) ContalM oxidlzir>;j <!g ent in a maW 01 blnde: 

Re~ p~(lSPMrus Used lor pyrotf'r.hn,C$ ilnd 10' mandar.hmng 01 Incendiary s.~e!i$ smoke bont15, and 
traoer tlullets 

Used In indUS!r,al expll;l$"'" an~ in 8-Wack pc>Nde' as an Ollid.z(!, 

I'n h",eend.ary comPO$~l()n eon";~fng 012.75 parts III bI""k ",on o>J(Ie (terros.otem= 
o,",de) and I 0 pan granular illuml""m 

The mOSI :"'p:.1an: e~p'to~,~e /()O "las1lng cr.a'~"s cf .,ach >(1M 01 wea"o". all.c a'! 
,mpOII .. nl com~nent of lr'<!uMnoll l!J(~los",,~ 

VII er0222 
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"ASP 
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N,,",VSCOU:::OD 
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ACRONYMNS 

Applicable and ROlievan: or Appmpnrue Requnl!ml!nts 

Nnencan Society lor T !!Sling a nd Matenal. 

Correc<..ve Act.,., Pl!r",:! 

Comptel\en'!"ve long-Tl!rm Env'fOnml!n:..1 Acbon Navy 

Cha,n 01 Cus!Ody 

Ammonium ",crate. 

Contraot Task Order. 

Eleetronrc distance meter 

Explosive Ordnanco DISp"sal 

t::~p I O$ IVI;' OrdJlance Disposal School 

United Stales Environmental Pmtect"", Agency 

F~d ~ratoons LeaPer 

field Sampling Md AnalYSIS Pia,; 

Fet'l above mean wa klvel 

Halhb~I'IOn NUS Corponmon 

Hea~h and SaleTy Plan 

Cyciotl'1mmethylen" lI!:ranrrramrr..,. ~~"'" 11o'Tl:lCyCIOn'te 

Inves~9allve Denve::r WaMes 
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Naval Scl100.' Explc'I>'e Ordnance Disposal 

N'lroc::cllulose 

~'" 

DRAFT 

.:.(1~1I 



NEESA 

NO 

NO 

CNA 

PCBs 

PETN 

"D 

",C 

QA/OC 

RBC. 

RCRA 

RDX 

Seml'VOCs 

SO? 

$I'YMU 

TAC 

TC' 

TH' 

,," 
TNT 

TOC 

TO' 

Te" 

USCS 

VliRFI 

"IOCs 

Naval ene'9Y Il/ld EnVIronmental Suppcr1 ActJVJly 

NrtrOGlycenne 

NllrOguanldll'>e 

Organic; V"l!or analyze, 

Polychronnatl!d bIphenyls 

Pen!lIe<ylhrllQl II!IImIJI,atl! 

Pnoto><oniulnor. rie'.ecto' 

PolyVInyl d1loflde 

Quall!Y A$$ur~ncclOu~llty Conuol 

RISk·Buod Concantratio ns_ 

Resource Conservation aM R""o~cl)' Act 
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1.0 INTRODUCTION 

Thl~ Venfication Imre5llgatlQfl (VI) Report pre~1$ VIe l'e5ul:~ of enwonmenuol rnvestrgancns conducted 

at four sold waste management unIt!; (SWMUs) .... tnrn the Naval Explos~ Ordnance Oi"~O!Mlt TechnolOgy 

DIV ISIOO (NAVEODTECHDIVj, Stump NeckAnnet, IMl(ln Head, Maryland NflV'EOOTECHDIV IS a tenant 

actlvily at the Indian Haad Division Naval Surface War1are Center (IHDIVNflVSURFWARCEN) l'M 

follo .... ing f{>ur S'NMUs WltM'" NAVEODTECHDIV were the locus 01 the invest.ogato::>n 

Rar.ge 6 (SWMU 5) 

The Improvrsed E.qrIO!;,,, .. Dev~ (lEO) S~e (SWMU 26) 

The Inert Ordnance D,sposaI (100) S,te (SWMU 27) 

Area 8. tne Unde lwater Ordnance Tl1ti~ ln 9 An:a (S'NMU 25) 

Tne IHDIVNAVSURFWARCEN IS located near Ir'ld ian Head, Maryland, on tha we$t-cen~ral port"n of 

O, .. rle" County, appro)r'lm;l1ely 30 moles souln·sovt~$t ofWasJunglon, 0 C as ~llI$lIaled in Figure ,., 

ThIS faCllrty occup!t$ two ~r"n"ulas 01 1atI~ atong lMe eastern shore of !he ~etomac Rver' Tne 

NAVEODTECHOIV IS lotated on t, tOO acres Slto.:ated on the southwest partton of t~e pe~'nsula kr.cwn 

liS S:ump Nee~ Annex IStu,,",p Neck) Stump Neck ,s -.eparated fron It1c l":\3;n s,de 

:IHDIVNA VSU RF\','ARCEN ) penrnsula ~ Mallawoman Creek, The l oc~tlOl1s of IHDIVNA VS URF1NARCI-' N 

aM Slump N<!C k ara IIIUSlrated 11 Fgure 1·2 Range 6, Ihe lED, the 100 Bnd Area a are ai' Ocated on 

Slump Ned and are conlrOlled by the NAVEODTECHDIV The .,te. are localed as noted ill Fi9uo'e 1·3 

Aulhomanon fur ~rowrr & Root [r.vlrcnmentill 10 prelorm lhe V.,~ficatlon Inve~ti;,~t·nll wcrI< \asks was 

p:ovtded by the Nort'1ern O ....... ·on of the Naval faCllltres Eng,neenng Command via Contract Task Order 

:CTO) N~mber 222 undor the ComprehensIVe Lorg·Term [nv"cn~tal Ac~on Na\l"i (CLEAN) Contracl 

Numl)er N62472·90-0·129a 

1 1 OBJECn VES OF THE INVESTIOATION 

TJ-c pnmary gcal of Irl' venficafun lr.vesLgatrOr'l os It> collect Informal"O~ nec"",ry I:> deter mil'() d 

·emed .... :cn ma~' be nece~sa., at NAVEODTECHOIV S'NMUs 5, 25 26 a~d 27 and tn Iormula:': a cost 

estlO"",te 1m remedlatr()(l, ,I necess 31y Tne pnnc,pal ml5S:ot1 01 NA VEOOT!:CHUIV 'S to provloc E><pICtS. va 

. , ero 22l 



DRAFT 

Qninarv::e Dispo$ll: (EODI technolDgy and logistics managemBnt lor the jomt U S mJllt~rl servJCes aM 

to develop war essem'BI elemen ts 01 intelligence, eQu'pment, and procedures to coonter munltKlns, both 

domestoc and lorlllgn, Ell reqw&d to suppor1 the Unl:&d S:ates Dep<lr1ment 01 De~n$f! and th~ pe&<:etome 

$!O(:u"ty need$ o! ol~er agenCIes 

AmaJOf ten8nl0f9N11l.abon of tHDtVNAYSURFW"-RCEN, 1M Naval School E~pIotove oronan"" OOSpo$al 

(NAVSCOLEODj COnducte;:1 training e~Brcis&s at Ra"lle 6, thB lEO, the laO, and Area 8, Active mil ilsr, 

personnel were traon ed at tr.ese sites to pertorm E~plosrve Ordn31>ce Dlsposar lEaD) operations Th e 

NAVSCOlEOO is scheduled lor relocation IHOIVNAVSURF1NARCEN IS responSIble tor identifying alld 

addre5smg ""1 polental er'Wrronmentally imp.acled Sllfl cauood by Ihe NAVSCOLEOD 

Envrronmental invell",a~on, .. re being conducted at Range 6, the 100, 1118 lEO, and Are" 8 becau!oO of 

!he pklnned NAVSCOLEOD relocabon and because Rmnge 6 os ooclud9d In a f!esoun:e Conservabo~ And 

Rf'Qwery AcI(RCRAI CoI'r~tive Action Permit (CAP) for the Stump Neck Anne~ (The irwes~ga~on IS 

relerred to as th e Verification Investigation (VI) tnrouQhout this Report,) Trill permit (Co<recti~a Action 

Pe1'm1t Number MD 417 OC9 00(1) was iss~ed In JanUllf)', Hi91, ty Reglol1 III of the United S[aIPS 

E n"lfonmental ProtecbOr'l Agencv (EPA), In r&SpDll&e 10 lhe Cone;;IJ\le ACliOI\ PerrM. the Nary d""l!lope<l 

,lind MlblT.1Ied II VenllCi01lD1l InWl'SI'9"UoniRCRA FaCIlity Investlgabon (VI/RFI) 'NI:>lk Plan (Ensafe. AIIe~ 

and HoshaU, J~II 1991) The ,pealicabons 01 the Vi'RFI Wolk Plan wele conSidered on !he preP3r .. ~on 

01 !h .. V1 Woflo( Plan, .... hich r8Ce-'e<:J cond,tklnal ,pproval from EPA Regoon ilion August 16, 1995 Tho 

1100, Ihe 100, and Area 6 'lave been identified lor po5Slb~ mdus"'" In the Corredlve Action Per-rr.t 

1.2 ORGANIZATION OF THE VI REPORT 

Th,s VI Repol" 1$ d,v,ded Into ~"en ""',cr section. Ohl~ Inucduc~u" IS ScctlO~ i 0 A dl'scnr>t:cn ol:nll 

~eL:l mvestlg,,~on ac:.vrt~ and Ihe nsk assessment :;tr;negy used to evaluale tlte resu~s 0I111e field 

onvesOg<>t.", f1tS<Jtta 15 presented on Section 2 0, Secl!O~ 3,0 pravodes II geoel3t drswsslOO 01 the 

charac:enstK:s oltne stuoy a re~ Se::l1o~s4~, 5,0 60, Bcd / 0 vovKle the 101l0 .... ln9 rnlormatio., lor Rar.ge 

6 the lEO. the 100. and IIrc~ e r~spectiv efi 

S,'e flOC~g'ou"~ ancl pnysl:al sett'~g 

Srte Operat;cns and h's\cl) 

A dlSOUsSJon of the s.rte-spKI~e VI ~eld In"es~~al0o 

A dOSCUSSlon <It site-spe oofic ~eolOgy a!\d t"'/dfOoJeoOO!lY 

Cfo,n 
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The resuh, 01 lhe umpIIrlG and """Iy!ol!l 01 enVIronmental media 

The r~hs 01 qU1lh!a~ ... e a:'ld qll"n~:"lJYe ",,"se",,"'e". 01 target "",atj/la COI'centrll"on, 

Clete-e1ed In the eMlronmentaJ med .. 

eTO 222 
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2.0 STUDY AREA INVESTIGATION 

2.1 flELO SAMPLING ACTIVITIES CONOUCTEO AT INOIAN HEAO 

T~e following Sedoons OIHICIibe Ine Venfieabon IfIYBSIlgau:xl (VI> f.eld Silmpling actrvrtte$ COnducted 

ber..een June 1995 and Oc1Ober 1995 at SWMUs S, 25, 26, and 2T 

T~e COjectives 01 tile data coUectlOn p/aMetl f<:w' Ranye 6. :he 100. the lEO, a~d Area a were !wOIOle 

Determlrl8 If e~wonmental contam",ant. were present at Range 6, the 100. !he lED, inll Area 

a at conce~!latlons exceed ing chemocal specif", Applk:able and Re1e~an~ or Appropr;a~e 

Requirements (AI'lAR.S) 01 et oonca-ntra~ion5 01 pJbl>'" or environmen:al heal:h concern 

CO llect ana lytica l ca~a 01 a qualIty that will "'eel reOlJirem er.ts e5t~l>fished In the RCRA 

CorrectIVe Action "e<mll for Stump Nee. 

Unless otherwise rooted, all f~d iIC'NltoeS were Cilrrl('(J oue in ~=rdance Wlth t'MI Hallll1unon NUS 

V~,.f.callcm In~eshgation Work Ptan (Halilbun(),~ NUS. 1995). All 5amp~s were col~teC ,n Iccordance 

wi:h Ihe relevanl HlIlI,blll'lon NUS Sland"rd Opera~on Procedures ~SOPs) 'n~loo&O I~ 1M Plannirg 

Oocull'Bnts AlSO unless OInOlWlse nOiad. aU activ;:ie5 we,e wnducl!>d by Hal"bunon NUS [Ttle reMer 

should nOie 1?la1 Hall,bunon NUS I~ now known "S Brown ~ RlXlt EnVlfonmerlal) A SUm-N'Y or :he 

etl,,~onmenlal 5.I<npies IlUbm'::ted 10 a liclo;l .. basood labora",.y 10< ana~5's I,. presenk'd in T al1le 2· 1 

2 .. 1 1 

Because of hrr:lad dOCUmented onformabon ,wadable re93""dln~ \he opernIlOns c""ducted at eacn SIte. Me 

tI<Ic~~'OUnd research was conducted Brown & Root Envrronmer.ldl pe,-,;onoo ,.,teMBWed n~rot3ry/o.'-IIIan 

persornel du,ng a Ue .,..- s..1 o~ June 20 ,1nd 71. 1 S95 The quesMI'na1fe used In 't1A mte"'iew .$ provldc<j 

I~ ~pendiX A 

eTC ~ •• 
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2.1.2 E.l.!.&.Te.t Kits 

Field tesl-klt !Ceeni~ was I.I69d as P<lrt 01 the env"onmenml onveshglliions COl"l(!ll\"Aed at Ra r.ge 6 and 

~ 8 Field t,..;t· screerllng is a COSI and timlHlftOCl8nl means 01 gathering field c:hemi!;1Ty data 101 lar~ 

stt~ andlor s,les wrtere brtle inlormallOtl IS PfesantIy avadabl.. The re$llfts 01 tI"It lleld teSI-kd screenong 

were used to assISt m the p\aooment 0 1 5001 bamgs and groundwater monl\(lllng welis at Range 6 and 

Area B, The kl lS prOCll red from D-loch Corporilhon larget tMe fallowing anat)o tes 

2,4,6·TnMrOtollJene (TNT) 

C~ clotetramethyl&ne tetramharnlne (,",MX) 

C~clo-l.3_5·1rmethyJen.:-2.4 _64nnrtramlne (RDX) 

lltemtu", on the u~ and IIm,tation5 01 the held SO"een,"9 test k,ts is pr~ ,n ~peodiX B 

TNT, HMX, ar>d RDX are among the explosIVes POtenlia l ~ "sed durrn~ th o tr a,nmg e.erdse~ COrKlUCled 

at R,mge 6 and Area B 1 hey "' r~ the ool y exrklS ives spe6f>C3 l~ i~ent lfied In the Correct"'e Acti on PCfr.1 lt 

lor R3r.ge 6 at St",mp Neck R&<--IJitsed concentrlhons (ROCs) established by Reg.on !lI of lhe 

E"",fOnmental ProtectIOn A{19ncy (EPA) are available lor l»es .. e~plosove$ These Recs am , ... Hlabl& for 

water • • ,;sumrng domtt~hc consumption 01 a wal .... resource. and to, sool" _um,,,!! Industnal 0' 

,csidenhalland use scer.anos (A copy of the March 1, 1995 VeffiOOO 01 tM EPA RfI9",n III RI$~·8~ 

Concootral>Oll TH~o 1! p,ov1detl in AppendiX C) Table 2·2 u:>mpares the available R8e" to deleOllOn 

limits <lChiev~ble uSing the field screening test kit s The compar;:wn indICa tes that the delection limits 

aCMil!\laboie by the freld tesl kits a,,, lower Ihan or Wi thin the same order 01 magllllooe as I~e RBCs 

2.1 2.1 

The purp<lse of tllo ~akl tast·klt scree",ng al !-lange 6 was to l",(e S~~to Ihe n&a{--$urlace soils for t~o 

pr"'se<1 ~e 01 TNT HMX, and RDX A site-specific s~mo:" ~ grid was establi shed prior to the ,.(lileci lOn and 

s.crOfflnirKj of til e near surlace ",,',5 at Range G A 425-f()01 by 300·f()Ot grld US ing 71-1001 , IOi>-!()Ot 

spac "95 t:... tween eae, IOCCI(;O" wa3 sia ';O"d to Ih~ s.outh d Arch .... Avenue Ulilr.g k:lbele<! woO>d~ n n~ts 

IMe frgure 4-2j The god was se~ up to enc.olr::as.r. l~e a,,,a mos~ In\,mslvery used du,,,,O) SIlo ac:11V~ es 

Pllor 10 collect,ng Ihe ,amplos al eact- "1<l~ed loca~or.. a p,ellmlnary sample set .... a:o. collected and 

ana.yted ""' th l1e f"etC! t~t-kots a: 6 -lnch :nteIVal, (006· 6· 12·. 12-18-, ar.d lB.](') from ore 01 the gild 

10<:;3t"'''5 (05-SS-1 3] to determ,ne .... hie" ..0;1 t:aptl1 inte",~1 de"'on s'r~led tne Il ,;hcst ... :' com"m'~~tQf1 

ClO :22 
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Samples trom the remaining sample locations would be C<lllected from t~e <lePI~ del'r'(>n~tratlng the highest 

readings The 6· to '24~ch.deep samp le Inlerval tlamonstrated the higMSI 'ie" te~ t-kll readln~s (see 

Figure 4-21 n.e 5ecol'l(! highe5~ read rngs came from th .. 0- \0 !j-'nr;/'l InleNa! n-.,frne. all of tile 

'emalnorg ncar·surface $O~ $Olmp",," were C<lllacled hom a deprh 0 to 12 Inches al Rany<! 6 In ad"rtiCW'l. 

three background samples were collected north of An;h .... Road and lInary~eod USolng !he """,pie lesl-IOl 

techniques The ruu~. 01 !he hold !""t~t sample, (see Fillure 4-2) were al$O used to locate moMonng 

\/Iell 5M~1 F;eld tut·klt SCl'eenll>g resu1l$ wore recordlOd on a sample tog she<'!llhal is prO'{ided ,r 

Apperodix D. 

2.1 .2.2 Arn 8 - FI,ld Scre-enlnlj Samples 

The field l""t-k~ s<:reen'ng • Alea 8 ... as uwd to dellllflWle!he presence or ab!.el1ce of TNT. HMX. and 

ROX in surface waler. $011 and "edmen! &ample! collected at \/Iater-sllOI and U Sl'lot locations TM,e 

:Ocal.,.., . we", selecled for w-eenir.g based upon hiStonC OOcumentallOfi ~.a d.abl9 for Area 8 an~ 1)3s-e<; 

upon information received during inlervif:ws With p-e rs.onnel familiar wlm Area B The 25 mOSI·used 

1 0000uo n~ weM sam~ed A surface waler and sed iment sample \/las collected a: the \/later-shot IOU-liOI1$ 

Surf,.ce soil sampleS weill collected at the pOint of detonation at the illr·Sho! locatIOns The screen:n~ 

r~url .. were used 10 6eler"',ne tile ioc.abOnS 01 \he Ihf~ soil borings ilnd two of !he Ih.....,. mon'loong welts 

dlll:ed at the .. rte (see F",g~", 7·3) It should be nOled tna\ the air-shot ""d Mller-shot 10<:a:IOO$ shown or 

Figure 7·3 are best ilpprOK,ma~ons bas.,.:! on convl!fsatl()(tS wrth Bas .. pefSClnnel The alf-shot locabOns 

B'-I! ilt limes sci "P In .1 0 !ferMt onentat.-;;I'I The results of the field :ut·k,1 5Cfee<1I~ were recordl!-d on 

a safTIpl~ bg sheet I~at IS provided in AppendiX 0 Bnd are di~playo;d ;~ F'!)l,re 7·3 

21.l Surfac. Watt' and Sediment SImples 

S~rfa~e wa\er and MId,men! .... mple~ w...-e collected al lour Aft:<J. is Iocabans lor fi.wd-base laboYatory 

araly"," Ooe surface ""ater and ~,ment sample (S2MWOOI S25--S000t) wa, collected from water· 

sn..~t IDCalon 7·8 A seor.nd surface water and Sed,r""n! s.a mpl~ (S25--S'IJOO2, $75·50002) was CCI,e(:ted 

frer1 "'ater-shot bcai lM n·B These iocMi(l'lS ; C con~ lcercd C)' Oasa perSOnnel to be :he mo.t LJ see 

·"""ter-s.ilul io:;atlOns A ULJrd ,wcioce waler and K'lil"'-'!!nl samp:" IS25·S'''''O03. 525-SOO03) \/las r-elle-eted 

to"()l1'1 CnicamClxen Creok edjllC.mt to walCH.hot loc.a"o~ I·A r~e 1::;O'Jrt~ so.-1ace wa!er an~ sechmenl 

saw-pie (S25--SV'JOOot S25-SOOO4 j was a backgroufld sample cnUecled rrorTl Ch",,'Tlu"en Creek. upstrea", 

of all alr-s~.Ol and .... ater·s~-Ot ic>c<lMns (see F,gu,,, 7·' for all sU'fa~c ... aler aM sed,menl sample 

b · .. ..-ahon51 Field lost-!<lt ana:·/se. were alSO f)ef"formed on surface ... ater a~d SI!<llmen: S<lmp<eI S25· 

,., 
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SWOOt, $25-S0001 , S25-SIMJ02, S25-SOO02, S2S-SWOOJ, and S25-S0003 to allow a comparison of 

results provided by the ti~ed-base laboratory and the field test kits All '0..' surface wate, and sediment 

I18m~es were analyzed !o' the parameters listed ,n Table 2-t. 

Surface water .md sedl/Tlenl <:harilCleris.bC!. "'life noted on me urnple 109 ~ef:ls klI each sample 

Gouacted All of the aed,men! sall'4lles we,e collected w,tn 3 sta'nlen-Iteel trQW'e1 from a delJlh of 0 to 

1\ iI1~ below the boIlom of !he surface water. AI of tne surface water samples were collected Wltll a 

stalnless-sleel beaker or by directly insert,ng Ihe sample bottle into Ihe surface wat"" A copy 01 eacn 

sample 109 sheet IS provrded in Append;;' E 

2:.1 •• 

Fou:teffi sod samples _e collected dunng the drrlhng 01 seven mon,tonf1g well lIo""g'. and foorteerr 60~ 

samples were ooll\lcled dunng the drilling Of leven $0,1 bo(mgs, ra, r",ed-base Iabora~ory arli!lysJs One 

ot the samples for each bonng was collected al a depth 01 0 10 2 leet below ground surlace (i e .. the top 

iIoOll boring interval) The MCIlrnl sample wa s colillCted just above the ",ater I"Ole il groortdwaler was 

tnccuntered between 0 to 15 feet II proundwate' was enwunte,ed t>e1OW 15 feet then the second 

sample was coI:e'"...Ie<llrom 2 to 5 lee! below the ground surfa~f> The sam,:I'" were collected uSInp spJ~· 

&poon $a!l1plor.q te<:hn,ques The 5011 bonng! were advance<! USOIlg hoIIOw·stem augers Sed sampl<!l\ 

""'tf'" ccllected us-nil spl'I-SPOD"l sa,"plin~ !ochnOllueS. kJllow,ng Amencan Soc,etV for Tes~ng an~ MalenBIS 

(ASTMI MelhOO -,586 procedures 

A lithologic df>scripliOn W3$ provded lor each spill-Spoon sam~le , and 8 CI:lmplete IOQ 01 each bo,,~ was 

"""nlained "The b:>rillljl logs are prOVided i·, Appendi~ F 

1" -0 $Oallo .... so~ sample. 10-2 fee! below surfa.:e) were """leeted a: t/'{~ 100 ue us,ng a nan~ auqer 

2.1.5 Monitoring Well CQnslruct'9!l. 

Seoen groun;;water mon'IOri~ 9 wells were installed dUfing lffl i!n~,romnen'al tf\~es ll!}3tior.s 01 Ra"Qe 6 

(SWMU 51. the lEU iSWt.tU W). and i\lea S {SWMU 2t» As. wrth :he SOil OOnngs. hollow-stem auger 

dnll,ng technoques wl!(e used .. the method of dnllll1g IJ\I! mor.:lonng well bon:lgs The ,"on,!onng wes 
'.iere ,nsta'led as overburden wells The welts Wffe (;(Instructed of 2-,nc~ ,ns,,:le-dlameter (! D.). NSF· 

CTO 22. 
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acprovoo Schedule 40, flus h.joinl, polyvinyl <:hlom:lll (P VC) nsel ppe arid factory-slott ed PVC "'ell sCl een 

All well SCN:ens wele to feet In I ... ;~th, with 0 Ot · lnch I lot l ize 

The \0;:1 oj the saeened Inle<Va1 Wll!> pos~iQoed 31 Of apprOXlma1eiy 1 loot above the 5",c dlZed wat",!eyel 

The wells were Installed through the a ugttrl U51119 the foIlowln!! method. A I,lica , ano polek (Nos 20 to 

30 U S Starldard S,ewe '!te) .... as InstaUed l!'Ito the bonng annulus around tfle well screen as the augers 

_e wJtMrawn :rom tne ~OfOn g The ,."nd pac~ wu 'nstaned fro m the bottom 01 the I'de to a level cl 

apvoximalely t :0 2 feet above the top 01 the well SCr&Iln. A bentonite pellel $8a l approximately 2 fee t 

lhfek was install ed atlOve 1M sand pacl\ and allowed to hydrate The ~Inde ' 01 the Jrlnulus 01 Inc 

bonn9 (from the seal 10 the ground surliJoCe)....as then backfilled w ith it !lenloon" grout e mpl;;ced us,ng a 

lremlf: pipe. 1he depths 01 the top 01 all back1,M materials were cons.tanlly monnored dUllng the well 

III~taliation proc~ I)y means of a weighted ata",lell-steel or fibe<glasS Ijpe 

A 5_mcl1-dlameter protectl~~ slool UlslnQ eqUlpoped '''!In II locking st~ cap was ",s talled aroor.d tl1e well s 

Tne prote<:llve caS ing 1'1;1$ Qrouted a minimum of 3 feet Into the groorx! In add ition. ~ concrete apror 

m~asurir>g J fOOl by 3 feet by 0.5 foot was centered BrO~ln d the c~si"!l 01 me well. Th~ marker posts were 

PQslhoned equodlstant from OM another and neIIr the cornelS 01 the COtlCfe!~ apron lhe loc~ ,"""phea 

lor eoch well were keyed 11',1<8 Alter InStaUahon. Ihe ground sUIface and me t® of the PVC n5er ppe 

Wllre surveyed 10 "'''hin OOI·loot vertical ilccuracy In ad~<I:on. the we.1s ... ere surveyed Ie .. 0 I-foot 

hOrlUlOtal accurocy 

" monitoring well constru ction diagram wa s complete~ for eoch well Instal leO. COP>l:S of the mor1ltonng 

w~ 1I conslru-:;hOll forms ;'0 ~ rovided in Append ", F 

2.1.6 

Mon'ton,'g we'Js _Ill developed after Ins:allatoon to remove lines from around !he WII~ screens. using a 

.ta.~ I .. ss-steel ba il er. Th e temperature , pH, spec.flC eonduclar.G". ard turt<d 'ty of the purged wJ!er were 

m~as"red during deve l op nl e ~t Wells were to be considerd de-,-e;oped when th ese re~d'n,, ~ bc:ame 

~:3b~ J nd lhe putg.B w3ter became v .. i t>l~ cle." 8e<:a use oI l,e ""'" p~meatlll'I' e-s 01 the scrccneo 

·ornl<lhc-ns. the mcn"or'~\1 wells were purr)ed dry ellowed 1:> recover 81 ~IIS! 80 pe-rcent then purged 

again. u";ng the ba,1et 10 SI/rge Ihe "'ell This process was re;>eate" sevef31 ~,me!. 8t:GiIuse of the 

amount G~ r.nes prewO: III !he Iormalron. Ii ... as nOI p:>sslDle to develop tile wei'S unM the water was Vlsobly 

cear. All ,nrormlltoon Weded ""n"9 well dllve~opme'"'t W~ S reco,ded ". the foeld logbook 

" eTO l~2 
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2.1.7 ~·,,-aler-L .. vel Measurements 

One compl<lte round ot water levels was collected Irom aU 01 the monitoring wells on October 11, 1995. 

Measurements were ta~en with an electroniC water-level Indicator (M-s.cape) uSing the top 01 the well 

C8SIr>;J as Ihe reterence point /or detarmlnlng depths to watar. Water-I<lvel measurements Were recorded 

to the nearast 0.01 loot In the lield leg txxJk and on a 9roumtwater.level n1easurement forlll (provided in 

Appendix G) 

2.1.6 Groundwater Samptlng 

One round of ~ro"nctwatef sampJes was obtained Irom the ~eVen r.ewly Inst~lIed groundwater monitoring 

wells Belore samples were obtained, water level~ were measured and the we:~s were purged uSing a 

doolc:ated stainl<lss·~tee: bailer. A minimum c~ three volUmes 01 waler was purged from monltorin" well 

25MIN'03 belore sampling The other six wells were purgoo dry before Ih,ee volumes of water were 

eV3Cllaied. Tile wat~r level in each well wa~ allowed 10 recover a minimum 70 percent olthe origi",,1 ""vel 

prior 10 sampling Field measurements of pH temperatUf8, arod specific conductanoe were taken lor eJcI, 

well volume dunng purging Dedlc:ated stainless-steel bailers wilh polyethylene bailing l.oe were used for 

sample coliecton. GmlJndwater samples were poured directly lro", the bailer Into the ~ppropriate s~mp:e 

bottles for analys;s. 

All ;>ertlnenl lield datil were re:mrled uSing Illc a~proprial~ sample 10; sheet and field bg t.o<Jk rhe 

<~mple bg sheets am provided In Appendix E 

2.1.9 Aquifer Testing 

Monllor;~g wells were usc·, fer aqulfer testln'l I·J determll1c Ihe l1yar~lI~ic conduc~vlt~ 01 the water-beanng 

zonB penetrJted by each well I n-silU hyc r~ut ic condlJCtivlty \~sts {slug tests) were performed at all seven 

Il1Qr.itorinq wel15 

R'sing--l1ead slug tests were ~r1'ormed al eac.l o~ 'he l\ewty Installed rr.cnitollng wet". II tee well 5Crten 

was Uly submerged, then J f~:llng-heaj slug tesl WJS also performed The ""lng-head slug tests we,,, 

performed by lowenng a so'id ~llIg of !<nown volume beklw:he wa~er level Within the well Arter lhe wa:er 

tevel res'abllized, the 511:9 was suddenly re~lOved 10 create a ~rop of wilter lev~ w11I1'n the well A '.0-

poc. nds-per ·squJre-'nel1 (psi) vesslJre trJnso ucer and a C~:a <J ggcr we'e used 10 '~~ord the ra'e of water-

2-5 
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Ievel,ocO\'ery The (\818 were an;Jl~zed using !hit Hltorll .... melhod (Hvor5Ie'11. 19511. F81~-i>ead sl.J~ 

lests were pertormed by I'3podly l0W9nng a slug 01 known volume inlo lhe wel below tile _e, surtau:. 

raising the Willer-leval WIth,n lhe wen The subsequent flIto of wate< level ~ back down 10 me 

Ofi g'n~1 Sla~c .... aler ~al (~me versu~ r9C<lvery l was meas.ure<l 10 dt!lermone hydraulic cond...::t,v,ty or tN, 

aquIfer S lug tesl calculation$ and data are Ioc3ted In Appendix G. 

SUl'YeYfng 

All rr.oI\ilOfi11Q w~1 and sod txmng Ioca~ons. on well u key tl!st-~,t screemng locatIOns sed,men! Il8m~ln. 

iocatOO$, and surface .... ater sampling bcations, were surveyed. Existing survey monuments end site grids 

w,thin NAVEODTECHOIV wero used as referl!'nce po<"tS. rne t>or~o~tal locations or all points were 

suoveyed \0 the n"",est 0 1 fool Verucal elevations we'e .... fe<em:ed 10 Ihe 1929 North Amencan o.tum. 

For monl\OOng 1«011s. the eievallOl"l was sUNefed 10 tile nearest 0 0, 1001 at ~~h moosu""g poInl (lOp cf 

well ca5ing). Groond surface elcvatlO<1l were also sUNeyed 10 In.. nearesl 0 CI fool. 

2 1.11 Wasle f1;lnd.!l.t!B. 

In aU areas. dnll cun'ngs. purge '"'iter, and development ",ale< were cotlected an:! canuuoented ,n 

Oepartmenl of Tr;1.'l5po<1abon (OOTI 3pprov~d (Spe:,flc.:ltr<:n I 7C). 55--9811on drum~ al I~e slle and stored 

~! eaoh s ,te All dr"ms Were sealed 3nd labeled with or',lm contents, s lle number, boMn9!well number. date 

aM tile 1001""'lng $!a!emenl$ "Results Pen~L"g Anarys s", "Invesbg~trve Den~ed Waste" as requuted b:, 

Navy per!lOl"\nel 

Lned detontancin~tlO<1 pa'.i$ _re construC1ed and used 10 co'1ect Ihe water from tn.. steam cleaning 01 

I.,e dnllir.g eQ~Jlpme n: r~.e Willor was p<!tiod>:a.:y PJrr,~j oul 01 loe lin ed pad and into 5~·gallo" dru",s 

'1,'1e drums .... ore stored at l~'" de~o" pad and are labeled as n1<mlio, .... d ,n the p,ecedir>g paragr~~ The 

N;wy took possessoo.1 01 the drums upon completion 01 \I .... field cffo.1. 

2.1 12 

All of HIS proce<Jl: res for deC:)l1Wm<"auon of eQu'~rnent are referecc~ ,~ I"" VI Work Plan (Ha llibul1or 

NUS, 1995) 
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2.1.13 Sam pl. H.nt;lli!!.ll. 

All samp~ handling procedures are descnbed In Ihe VI 'No ..... Plan (Hailitlurt:>n NUS. 1995), 

2.1.1" 

Samp~ custody was malnl3U1ed and documented at a" tomes Chain-of-Q/Stody (COCI be.an WIth tM 

colledoo of ""mples In rne rlek1, Soct.,n 5,3 0\ HallIburton NUS SOP SA-6 I, conta ined In Appefl<jix H, 

pro~ides ~ cles.ctlptlOn of the COC procedure th~l was lcilowad The COC record forms are im:hJded in 

AppencliJc E 

s.a.mple.; were prhged and snlppoo in accordance woth Srandard Operahon Procedu'e SA-6 2. oonla"ned 

,n Appenda H 

:,1.15 !.li.Lilhty ContrO l S~m,,' es 

In ad~~oo.., to regular cahbritlron o! ~iel~ equipment aM a;lpropnate dOCumen:ilhon. qualify conuol (DC) 

sampoes "'-ere genera1ed during enVlronmentat s.amphnll activitIeS Aq of Ihe ac samples co~ecte~ a,e 

descriOed Ifl the VI Wo,k Plan (H.1 t,burton NUS, 1995) 

Appcn(n E <ooota,n$ Ine Q ..... tity oonlrol samplo iogsheets for the eq Ulpment ~Ianks Field duplf(;ate samp.a 

bgsreets are kX:aled In :he asst>~iated SOlid Wutll Management Unll(S'NMU) ~~t.,n 

2.2 RISK ASSESSMENT METHODOLOGY 

At:h:>ugh ~1e Vcnft'"...artron tn~nganon of SVVMUs!i, 25, 26, aoo ;n waS OKlgne<l pnm .. ,"Y to deter1tl[>C 

the ~",se"""'absoence 01 <Xlntamrnatk:m , ~uman ind en~rro"~'ental healt!1 ~5k usessrnen'.s have lIaen 

·"<>r"o,a(e~ into tnf' VI re~ort (0 a'5i$1 :h~ rcader '" nl ~ or her e~a l ualiol1 Or t~n.;et ~"al)":c concentratIOns 

<.k:toc'CJ in tM p.~~lronlT'>()ntal meni) s~rr~ICd dJrlng the VI lie<d acl i'lilfeS i\lthOU~h (r.c 'isk a.seSs1te~· 

IS pr .. 1tar', Q:lalltahe '" .~3ture (i e, il relre~ 0.'1 a compa"wr 01 5~C contamLr,anl "onren,nti<>~~ Ie 

s\;l~da'ds. cotena. and risk.\),Ised cor.ce~l(;)t.ons). a qU2~~ta1Ne nsk assessment >So atso we:.entcd :0 

~d:!'ess the ..... u. of cumulalfV9 r!5k and 10 allow a companson of sIte nSM to EPA "s.< bercl1l1urks T~ls 

SC~hon ~rESent~ tN!' qu.rhrauve and quan~\;Ihve "s~ '"!ssessr'etll llethcdO'Ogy u~cd to eva '~ate the resut:8 
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of th .. aJ1a~Si5 ot enV ironmental SJmPles c~ l ected at Range 6, the lEO, the 100, and Area a The re$~ l tS 

of th8 risk ass,.,ssments are presented On a SWMU 1p&CJ~C basis m Section 4, 5 6. and I. 

2.2.1 

/'.$ a firsl slep III the fisk IIs_sment process. ma)(lf'l10m conlamonanl conoentrllbons detecte.: al Ihe Io.Jr 

SWMUs m>6ef II1ves~ga!lon were compared la Il1e appropri ~le standIi'd, lind en!ana I'fflS"nted on ra tMa 

2-3 ~r>d to the EPA Region lit Risk-Based C~nl'ation$ (RBCs) and 5011 Screer""Q Levels (SSLs) (for 

th .. evaJ~atio<l!protKMn of grOlmdwater and air Qualily) presented III Appendox C App.endi. C defines 

the EPA R~ion III ABCs anod SSLs and pr~ts the melhod~ogi llSed to Oe"'e til .. EPA Aeg>on III 

RBCs anod SSLs. Quahl81.lVe risk _.smenl tables (t e comparison t.Jbieslwef4 developed on a SWMU 

and med", SpecIfIC binos and are pr ...... nted in SectIGns 4 through 7 T "fljlet ;Jf1alytes detected at 

conCi!ntrnhons eJ:eeed1n.g Ihe appropnate standard., critena. or EPA Region lit RSC",SSLs and alS(l 

c~ceed'" Q backgrOUnd oonCf!ntrahons ~re ~Iacted as contaminants of polentlal oo",,,,m (COPCs) afld 

fu:tner evaluate~ uSIng Ihe quantitative nsk asseument methodc>ogy presented In Section 2.2.2 

11 shOUld be r>aled lhat aU environment,,1 c!ata E'\I&luated in the qua!olatroe and quantrt<ib\le 'lSk 

assessment!. were reviE'Wed and vaildmed pet' EPA RegIOn ttl ,ah:iahon prolOCOl En'lronmental daU! 

·'ejecled- per thaI pro!C«li have n01 been In=:orooraled I"",:hl! nsk ,"ssessn-.l 

2.2.2 

Tna follCIWlng n.sk nsessment elements were Incorporated In!o the quantl!~tP;e "sk a~~e,"ment of COPC~ 

u:lenlLfilld as. a result of lhe GuaMal",e nsk aSSIlSSfT'II!fll melhoc'~ogy ~ rest:flted In SeeMn 2 2 1 

E.<posora es~$men! 

T c)(IClty &Sae$St'llen! 

RISk charactelintlOl1 

CT~ Z22 
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2.2.2.1 E~pO$u,. Assessment 

As,urn,,,!! th"t COPCs a" ottent,lfed ill an erw,roomenla! mach". an exposure as"nmenl u:ienMes the 

axposure mechilr$mS a.nd p;I1hwa\·s by WhIch human rer::eplors may con1acl cOPCs Impor tanlll'. lIle 

ex;:osure ilSSessmenla::em;:IS to estrmate the "dose" to whrch an roo:VIdua: may theorellCally be exposed 

n a 'esun 01 conUK;\ w,th coPCs ,n an enwonmental med,a Current illId an~OP"led IiInd use scenanol 

di=te the human receptors potenUal1y at nil< AlthooJ.gh the EOD SCI1oo1s at NAVEODTECHDtV are 

&eheduled lor reiOCatlOn, the quant'tatioe "s~ assessmenllor the VI will"" performed assl:m,ng luture 

, nd ust,i~1 (e.g" mol,laryl and 'e,kjential land uM loCenallCl-S Based on ~lseuSS1Of1 with Navy ;>elllOOne. 

the Indust,,,,1 (e.II·. m,l~a",) IDnd use scenarIO II Ihe enUCtl"'led Mum lano use atlhe 100' Stump Neck 

SWMUs unde' i~hgil1Jon The evaluabon at a future 'Mldenbal lilnd u~ 1otenano rs rnc.\Jded 1Il1t>.e 

qlJilll1-1ative b.n.eh .... nsk assessment tor PUrpoaM of completer:ess It is not anlo:;,pated thaI any ollhe 

10 ... , SItes WI" tie used tor resodenbal PufJX>S91 If'I the future 

The receptors of concern and exposurn assumptIons to I>e eYalu~ted assuming lutuJe iCidust,ial or 

resl~ntial IiIrtd use scenarios are pmsented In Tal)ie Z-4 This bascf:" c rtsk assessment relies he.w,i~ on 

EPA Region ttJ metnodology p,".senled in the EPA RotglOn III Rl5k·Based ConcentrallOn Tabla. July. 

December 1995 memorandum (the EPA memCPrillldum) Much 0' the e.po:o.u~ assessn",n: me1hodolo!:Y 

u58d IS detailed ,n a (;(Ipy at ilIe memorandum If'Icluded in Appen:lrx C of Ih~ repot1 .. ,d is n<>' repealed 

,n th,s 5ewon TIle EPA me'T1O,an~uon preSC1tl1 matnodolagy fo, the e~;lI~~on UX(!plo,.. expo~ t:l $001 

~n~ ~roun~W<lter oonst ltue~IS "'.;1 tile IngestIOn and 'M3:" tion p~thways Tn l! m;k as!<I!ssment will ";50 

eoa luate risks 10 receptors as ~ re , ull 01 de,I!llt' contact With COPCs in the enwonmental med,~ .119 noted 

previously. the numan recepto'5 that .... 1 t>e ev81ualed and the exposure dose ~s~umpt"'ns lor the 

eva, Jail"" are preser.ted in Tab'" 2-4 fxamole e.posure dose calculationS are pre~led In Appen~1l< I( 

22.22 TOlleUy Assessmen! 

ThiS !;eC~cr' dl:s.cussea the to,,~'.y cntena that ""II 1: .. ,"sed to c;mractcflze t.' 8 ~uman health rtsk 

~ssc-ciat<:d Wi th axpos~re to COPCs det .. cte~ ,,1 I~I~ 0"vi'on'11er.tal mecllI Bampl~~ at S"NMUs unee" 

'"'·e"~g.;;tim (.tima:ed ~ un,,,, e~pc>su,e cloSeS 'e5ulton~ from potential hUn'en cnnl~ct With con~amtna:ec 

cn''''cnme~lal me, • .., ... ,11 be e.aluated usrr9 I,e Relerence Doses arn C'''C'''09c~,c Sb"" t'ac:ors 

~'esar.le11 rn Table 2·5 be II"'I!:nodotO;Jf ~r esl,ma:I"9 .. ~posu'e do';'>$ ,. p:e~cnli1d rn Tabie '-I ar.o 

A,:Ipend,x K 

CT02l2 
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The ava ilable toxI city cnteria presented In Table 2-5 are &ummal1.Z ed from IRIS IU S. EPA, January 1995) 

Toxicity critena a.a l ~b le I'om EPA ReQIOO Itt Memorandum and the EPA Health Effects Asse ssment 

SJmmary Tables (HEAST) FY-19&5 " '01 presented _ en tolfic,ty cr iteria are not e'o';Wable frc m IRIS 

2.2.2.2 I Referante Doses 

AS define<1 1n IRIS (tne EPA Int~rated R,sk Informat"'" System ), an RIO IS in es~mate (w.tn uncerta inty 

spannirlg perhaps an order of magnitude) of a da iry e~po sure to ltle human population (Includng sens,tlVe 

subgroups: lha~ " like" to be "'ltnout an appr~abl e n s~ of deleterious effects du rin~ a lifet ime RfDs are 

ce~elope d lor chronoc aro:tlor wbchronic h",man exposure to hazardous chern,cals and are based on tr.e 
usumpbon 1il1l11nresl'loJdS e. ,st lor certaIn tOlOe effeets The RID IS us.ually e" p'essed as an ~plable 

dose (my) per "M boay weight (kg) pi!< un~ bme (~) ~ RID IS derlli8d b'f dIVIdIng Ihe no--obsef\re:l­

aCllerse~ffecl~eveI (NOAEL) 0( tna Iowest..:ltl$erved ... ~",e~:ie<;t';"'vel (lOAEl) by an uncartall1ty factor 

(UF) times a mocllfymg factO<' . The use of um:ert<l lnlV factOfs and mod.fymg factors ... d,scussed in IRIS 

and in th e EPA, Offi ce ot Resear~h and De~8lopmen t (OR!) ) Health Effects AS.&Gs~men! Summary Tables, 

FY·1W4, 

The uncertaonly filetor used i.., cak:u!aun'1lhe RIO refteca 5~IDrItl!iC Judgemenl rega'd,nglhe various types 

of data used 10 I$iomated RID ~alues M u'lCert<llnly factor of lOIS usually u~ to 3..""<:ounl for vilnatr", 

'" human s-eos,tovoty when e~apola!Ir.9 from ~alod n~man studl"S onvoMOlO sutx:hronic (fur subch-on c 

RfP~i or long·term (lor chron iC RID) exposure of average l1 ealtt1'( subjeCts A~ add lMnal 1O-fc>d tac~or 

I~ uS'.Ja ll y used tOf each of the following errtrapo lat~~ : frOlll ':m9 ·te rr~ animal stud ies to the case r.f 

hum~ns , from a LOAI:.L to a NOAEL. and lrom suW rorlle stud tes to a chron-c RID An aod·:'Onlil 

\lncertil<rlty or mOdof'jl'ng 101:1(>:' rangIng from >0 10 10, I~ apphcc :0 reHecl professional ass-es=enl of the 

vncertalnb .... of l~e .... -u~ .. an~ ca:abase nOI e.>IphQ~y ad~re~ oy!he ""ave unr.enalnty 'acTOr$ (I.UC~ 

as comple1er..esa of 1n" ove.."n Mia base) Tne detau~ ~alue for lms rl'IQ(IIfylf19 factor i5 1 

2.2.2.2 .2 Ca ncer Slope Faetor.; 

CS/s are used to es,"mate "'e li fetime prO~O II, t:l laswme-:! 7()..~ear lifespan) 01 h",man receptors 

~omr .. c~n9 ~ .. ncer as It reswt of a'posu,e 10 ",awn Of $uSPeooted ca":;;'logen~ T,',5 lactor ,$ generally 

,eported on uruts of tmg"~~ay( aoo IS derflied a"ough assumed low·do:Nge responS8S detetlT\!lled lrom 

1vnan or am'nat &~:r~ Cance,:-.sk and CSFs are n'<I5t commonly estoma:ed through me usc of <II 

2-11 eTC 222 
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linearized. mU~lstage, malhemalK:al e.t",pOIation model ap~ied to an imal tlIOaS5a~ rllsul~s. The va lue 

used in reporting the alOi)e fiI'Cwr is tMe upper 95 percent ronfrdence limit 

2.2.2.3 Risl< C" araettriul ,on 

The nsk charactenla~on 8IIaluatllS the poteflbal for adve~ hIIalth etfec:ts Ifom e~posure (0 COPC 

concentrations in er1V1rt1nmental media by Integraung inlommt.,., dllve;oped during the eXpOwre lind 

to"cit~ assessm<!n\s 

M!:.lhodology 10' Estlmjl\oon 01 CaronogenlC RlSu 

CorcnogenlC nSk$ Uln be eSl,mated by COPlbon,ng 'nformaMn on Ille strength or PQtency of. krY.!wn or 

suspected car<:inOgen (Car>;;,nogen,c Slope factor, Table 2·5) wrth an gtrma\e or the ,r.d,v,dual ""posu~ 

dOSII" 01 a <.J>em1c.11 Caronogen>c /isk may be .s(lmated a~ follows 

Risk ~ 

Where 

CSF ~ 

(CSF)(Dose) 

Carc,~ogen'c Slope Factor (slope 01 I~II dOSll-response CUIVe on 

(mgIK~-<lay)" from Table 2·5) 

~ Amount of a contamlMnl aDSOrbed by .. receptor ,n mglkg-day 

ThO! eqUallO' p-ea.ented oblwe. how..ver, ~ \'iIh~ only at n~~ !evills le..s lhan 0' equal 10 1 • 10-' W,en 

(he nsk es~mata ;s e~pe<:!ed 10 be greater tha, 1 ~ 10", a~ akemate equabnn. suc~ as the lo1'owlr.g 

e" ...... ,1 cquat10n m:J.1 be used to es~m~te nsk (U S EPA, '989\ 

Ris< - oxp:·DD!le . CSi') 

Il:e 'esultan! ,;sk va'ue (e \I 1 x lv' or OJ \. "'.OOO,COO chan~e) can ce app ell 10 3 !lNe,., po;.ul&10r 

'0 de(ermrne tho numDer of excess eases o~ cancer Inat cou;d be expeaeo:! 10 !\!$U'I from expcs~re (e 9 

1 X 10·'5 One addrtlQt1al ease 01 career on ~ 000,000 ex;osed p",.;o1,) 

7· 17 
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The total ri~k lor e~p05<.1re 10 multiple compoonds " presented a5 the $~m""'tion 01 the rISk for tM 

Indl~ldual contamln l nts R15k, can be calculated 111 Ihls manner under IMloHowmg assumptions 

Th&re Ire 1'>0 ant;ogonf5l1synerg'sr,c effects between chemocalS 

AU chemo;.al$ produc" the £i111l11 r"su" (cancer) 

Cancer ns~s from v"';ous e:ocposure routes are a~d,tN", "tile e~por&e<I populato::lr1s 

pre 1M Um8 (U S EPA, 19(19). 

Po:"nual helll!h !lsks resunmg /rom e~re to non-car=DiIenlC compou~IlS arll! 1I!$1omaLrJd by companng 

tha maximum daliV d0'5e calctJlated lor lin exposure 10 an acceptable II'lllIke do.e, such as .. chronIC or 

subchmnl<: I1!fere~c.e 0050 If !he fatlO be""'een an exposure do"" and the RIO ~ds umty, there ,5 

a peter,lial heann 115~ aS5OC'atll(j wit!1 exposura 10 thaI chemical (U,S EPA, 1989), The DosefRfO 18110 

IS nc~ a mathemnt lCal predICtion of thc .eventy Of probabi lity of toXiC e'fects, II 19 simply a numerICal 

IneCator 01 the potent,al for i d'.'e,"c effects Tna rat<o of tile exoos,"e Oos.c to th\I Refereoce D~e 1$ 

referred to as t"oe H82aro Ouo~ent (HOI The $vmma~on 01 HQs lor ~veral compounds is refem~d lO as 

the Ha.ard In~e~ (Hlj 

Ccn""-'Vato,,e~', a l0131 HI for any e"?OS~fe route " cal::ulated by SUIr.'ll'rog the Uose.<RIO rJ~OS (HD!) for 

tha Indrvidual c~em ,ca l s of conce rn {U,S, EPA. 1989) To provide a betler IIldl(:;)\"'" of nsh, Dos.eI~fO 

r~tlo. s~ouid be summed ilCcord ing 10 I~ e ta'Qet or~an affected For example, \~,e Dose/RID rat IOS lor 

these chemicalS alfec~"9 the liver st>oukj be Bummed 5eP<lrately Iro,11 t~ cr.emica ls affrr.ting lne 

neNO'JS system 

T'1e t.Jr~et e~Jn or \()XlO' , endp"!'1a; of cor.ee<T' 'd<!'n~hed on Table 2·5 are those (Oat we'e spccif<ed on 

IRIS (U S. EPA. :996) or ':!-'c Heatt~. Etle:;!' Assessment Summa". Tables (lJ.$ EPA, FY-t995) as:he 

e~dpom\ of <:onC<!r~ lor:1X! Reference 0 = The HI aNi RIDs are subje<:t to tr.e unccrt~ lntles de '~ Ntle-(l 

',0 this sect ion 

22,2 ..1 Ecologleal R'~k An .... sment M~thodofogy 

-". ~orrllr,ehenso'«J ec:ltaglCJ: nsk assesS'llen: eons<:lenng .. 11 eXpo'Sure palnways and evatual.19 ns~s to 

sOec,fi: soe;:, ... ,s not possible nor apprnpfiate, y,-'th,r, the scopi! of th,g Ven',catinn I'vesh .. a~o~ R:e~o" 

2· 13 C10 222 
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Therefore, the SCI&e~lI1g level approach, billed o.n the en.'imnmental effects quotient, Will t>e use<l to 

conduct a general ecolog,ca l nsk asses$menl, as recommended by EPA Region III IUSEPA Region III, 

1994) At each samplLng Wx:;l~on. m",,,mum concentrat'ons of contaminants on a liIoven medium w,ll be 

compared Ie conservallVi1 ec:om: .. :oiog'c.1 crolena ~e the .ahO 01 \he maximum eoniarmnarn 

eonoentratior! to me eeotoxieological CI1:erJOfl (tI'Ie envlI'QnmI!ntal affects quoloenl) Is IiIreater than one. a 

palentoal ro.- ecoIogoc:al rl$k ellls!s. FOf modoa whefe eeolollcchcal cntena 8re not readllv available, 8 

companS£Jn to biIC~groYnd eone<mtrabons will lle made. 'f ~va,la~ ... to determone wne!her tl1ere is iln~ 

el',denc:e 0( ccntam,nat,cn !hat may P;>&e an ecologoc:al n~k If neitner background data nor cnteria are 

,~aLlabl~ for a m&d,um at ~ g"en ~ccation, the eeobgl-Cill nsk frem that medium ",,II not be eval~ated 

Factors that may affec:111\e po:enlLal ecological n5k$ at it SI!e WIll be br,etty Oisc.u.sPO, 

2· \4 



" , 
'" • 

" , ,. 

-, 

TABLE 2-1 A 

SAMPLE SUMMARY rOR GROUNDWATER AND SURFACE WATER SAMPLES 
VERIFICATION INVESTIGATION REPOR T 

THE NAVAL SCHOOL. EXPLOSive ORDNANCE DISPOSAL 
STUMP NECK ANNEX, INDIAN HEAD DIVISION 

INDIAN HEAD, MAF!:VLAND 

I S.:'Ple NlImlM. 
Appenrlix IX I Appendix LX TAL Metals Indkalo. 

VOA' , SVD. ' Ene'9et1clJ ' and Cy.nld~' Par,melera' 
",,' 

, , 
5M'm- , , , , , , , , , 

flX)g \~<J~ 5'.N-IOli , , , , , , 
, , 

2~ MV\IOI , , , , , 
-" - -

~~MINO? X , , , , , 
2~,""""'O3 , , , , , , 

, , 

S2~·SW'O·:;;: 
, , i , , , , 

I S~5-S\NO{:7 , , , , , 
, " , 

I S2(;"'SW:)(n , I , , , X -, S2!>-S'Ii':-G4 X X X X X , , 
, 

;00:6 (au~ S~'iJ(JO·.; X X X X X 
, 

26M'!,')' X X X X X 
, 

2S M'N:7 X X X X X 
" 

2GMW::J X X 
, 

X X X , 
_yo'O (d'~p 26t.1W()1)_ 

, , , 
, , Ref.- 1::0 -hI' "n,,:ytcal ~a:abaS<'! ..- t,ppcn::'", I fO( I I'~ton~ of the p.aora'Tlele.-. ar".Jlytcd fOIl' uncer the a""'OI>""IC f'llctrans 

7.~H TC'.31 ?etrol .... JM !-:Y~"JCllf~ns 

, 
, 
X 

, 

m 
pce.' 

-

X 

X 

X , 
o 
" ,. 
~ 
-< 
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TABLE 2·18 

SAMPLE SUMMARY fOR SOIL AND SEDIMENT SAMPLES 
vERIFIC AnON INVESTIGATION REPORT 

THE NII.VAL SCHOOL, EXPLOSive ORDNANCE DISPOSAL 
STUMP NECK ANNEX, INDIAN HEAD DIVISION 

INDIAN HEA D, MARYLAND 

nd,~ 
I Append .. I TAL Melils Indicator ~mpl; N_,_'m __ ' _' _' ____ f--APPC OA' ~ .-. " IX SVOA' En",g~ ,cS' and Cyanid.' Palll~l .. rs' 

-01 X t--~_SOS-Y"WI 

SO~·M·M11 , 
XI I 01: Fe·:) I SO~-.1;11' - . -
J-Ol G), FOOl. :SC!>·MV x 

525-5B::I",· - . 
S2~·SB~·· 

~25·SB02· 

",,'. _+-,x 
0:: . 

tiI.5·S5C2· 

525·56(:3· . 
S25-S3C3· 

S2S-M'NOI 
='="'O ____ -t __ --'x 
." . 

_ ___ S2~·MVy'OI x 

, S2~\WXl2 -. 
COl 

S2~-MW02 007 , 

I .. 

- I 
I 

I 

. 

X X X X . 
x x x x . . -x , x . 

I x 
x x x 

x i x x x 

, x , , 
, 

I- x x x . -
i x x x 

x x x x 
x , x 

x x , x .. . , , , 
-

x x x x 
x x x . 
x x x - . . 

TPH' Te l PCBs' 

--

... _--



TABLE 2·1llICo" linucdl 
SAMPLE SUMMAf:lY FOR SOil AND SEDIMENT SAMPLES 
VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX, INDIAN HEllO DIVISION 
INDIAN HEAD, MARYLAND 

-

~'P" "m"" 
Appendix Appel1dll 
IXVOA' IX SVOA' 

FC:0l (~~il M\'J01-(01) 

rD~ (~:Jp M\·.lQl~021 X , 
--

$2550001 X X -
52;' 5000::2 X X --
5~5·;;D,..o3 X , 

-
S2~SIX04 , , 

- -
'-OCS (doJP Sno(1) X X 

• , 526·S0:'·0' 
; 

X I X -

I 52Q-580'·02 , I X 

52C-SB02·0~~ , X I -• • S2'3-SB02·0~1 I X X 
• -- -

52.€-SB::l3·0:: , X -- -
S26-S00Hm X X 

-
S2e·S~:4·:{l 1 , X -
S2S·SilC4 CO2 X X -
S2S·M'M)1_01 X X 

SW-~.'W0 1 ·02 , X -, 
S2£i-MWJ2-OO1 I X I X 

• - - - , -

Enery et les' 
TAL Metals IndicatQr 

TPH' TCl PCBs ' 
a"d Cyanldo' Param~tcrs' - -, , , 

, , X 

, , , 
, , , -
X X X 

X X X 

X X X X , 
-

X X X , X 

X X X X X 

X X X X 

X 
, 

X X X X 

, X X , X 

X X X X X 

X X , X 

X , X , 
X X X , 
X X X X - -
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TAIlLE 2·m lCo"tinUcd) 
SAMPLE SU MMARY FOR SOIL AND SEDIMENT SAMPLES 
VERIFICATION INVESTIGATION RE,"ORT 
THE NAVA L SCHOOl. EXPLOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX. INO .... N IiEAD DtvlSION 
INDIAN HEAD. MARYLAND 

- - -,I-,Cp-"".,.,,-rc,.p.p .•. ,,.,,,-,-----T-c:,C,.'.M,--".'C,,-r-'"·,c,·,·,,·o·,-T-~-"·,-'·-·c·,-,·c·,·.·," 

SImple Number IX "OA' IX 5VOA.' _t-'.'''.·.'.''.'.''.'.'-f-''~''o' 'c""·e"e"~·"_t..:c'~·'''"m'·"'"·c','_i-._,_' ' ---1-'-"_,_---1 
S26-M'.'107 002 X X X X X X 

,--

S26-MWOJ 0:J1 X" X X X X 

S26·t.WrvJ·OC2 X X X X X X 70J7 (dup S2G.SO';-,·,·,·,+--'---1----"--+- -----t-- -"'---1---''----t--c,'-- +--','---t 
"+ ______ --.+--+----+--+-___ -i---''--j-'"---j 

I-O?~ Idup S2G,Si:loJ 4"_"O"ci '-t __ "''-_-t __ "''-_-t __ ."''---t---'''---I---,'--'-t--:'--\--.x''--_i 
, __ -"SC"C'S~S,,~"',l, X X X X X r --~~-t-~-~~~-~_+~~~--t--~ 

i , 
S27.$5-OO,',-_-,_-",X,._ X X X X 

R .. ~e( 10 l~\) ~,a~il,cal d3T 1M~., '~ Ape r.<:l x I :0< 'l h~hng of 11 .. p3m",,,I .. .,, a, alyze<l kif ul'oder (1lC app-opnale tfactions 
TPH • tCI~ 1 r>el"o leu'n IW~~Caf~O"S 
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

The 1oU0WIIlQ YClIOnI Ge$o;nbe me pl1yslCal CllafatLenstiCS 01 me ~Iudy SfN. ",c/uding physIOgraphy. 

cllma!e. surface dramillQe. $00ls. and reg,ol\3l geoloQv and hydrogeology 

3.1 PHYSIOGRAPI-IY 

The Naval Surface W.lrf.are Cenl ... ,s located on two pen, ... ul"",,. "pt><oxomalely 3.500ac.ts In area. which 

lire bOlh located on me eaS!ern shore oj the PotOm;oe River The nonhern afl(! larger penln!o'~la IS 

designated the IHOIVNAVSURFWARCEN The soumern. and smaller pen'nsula, 1$ designated as Naval 

Ordnance StallOn. Stump Neck Anroe)(. The NAVEOOn:CHOlV, a tenant aclMty at 

IHDIVNAVSURI'WARCEN 's located on ~ Slump Neel<. peninsul~ ~nd 15 apP"ox'mately 1,100 acres In 

area. Th~ scope c~ In,s InvestigatOn pertains to the Stump Neck penin$ula, 

The sDI!ttrwestem pM,on 01 the Slump llleck pemnluta Is bounded by Chu:amuxen Creek.. Ihe northern 

area by lIle Potomac R"'er. and the r>Orthtta5lern erea tI' Matta"A'Orllan Creek The Slvrr.., Ned< penlnsuta 

has a roat to shgh~y rolhng topOgraphy Most 01 the land adtillCenl to ChlC3rnv~en and Manawoman Creeks 

'S wetlands w,th slopes 01 three percenl Of (ell The ,ntand portoon 01 the pen,nsula ha. slopes 01 lI'e 

percent or mme In many ~aces E!e~at",n$ at 1M Stump Nee, p<!nlnsula raroge Irom mear. sea klvci 1.0 

I~J leet abo~e mean se~ Ie~e l (It MSL), Elevatl oM along the creek boundaries art gefltrally 30 It MSL 

With the excepbon 01 a few bluff5 along Mattawoma" Creek that are 50 to 60 tt MSL. 

32 CLIMATE 

rhe clima te at the facility " ~ temperate. cooronemal type that,s innuenoed by rne faallty·s pro~imity :0 

t~ C;,e!KIpcake Bay and the Potomac Rrver The 't9,on ~xpcricnces well-defined SeJSOI1S With walrr 

S~"'Hnc rs aM cold, wet wlnler$ The average SlJlnn,cr h>gh and wirt ... low temp~ratLJrts 3re 89 ' and 

21 ' F, respectively (Ensa1e AI~" aM Ho,MII, Juty 1&91) 

Tll" mean annuat preop,tabor. lor Challes Co-~nty. Maryla.~d. is 47 ,nches (En$8fe. Allen and Hoshalt. July 

1991) The m6<ln annual fmun precrp,tatlOO 's 19 ,nC711!1S The a~erage ... ,rd Wl>eds are 9 m,!i!S per 

h"vr and the preva,:ing vr"d d:rectKlr1;S nortl1w&st, !lecomi"", "'ore sOlltner/y dUring tho Sl.Jmm~r montll$ 
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3.3 SURFACE DRAINAGE 

Surf""e waters for Area S. the 100. aM lED drain to marsh and wet:and <lreaS and then into ChK:amuxen 

Creek. or direct~ into the creek. Approxim8te~ h81f of the surface W<lter now at Range 6 is to"Hard 

Ch",amuxen Creek. and rem<linill9 drainage is tow8rd the Potomac Ri~er. 

3.4 GEOLOGY 

The Indian Head and Stump Neck peninsulas lie within the Atlantic Coastal Plain physK>graphK: prow""". 

The general topography 01 the area consists of rolling terrain. marshlands. swamps. and tMe shoreline of 

the Potomac River. M~t!awoman Creek. and Chicamuxen Creek, The geology of the area ConSistS of 500 

to 600 feet of urIConsolidated fiuvial and marine deposits overtyill9 much okier, Precambrian, igr>eous ~nd 

metamorphK: bedrOCk, The unconsolidated sediments strike northeast and dip to (he southeast at 

approximately 50 I"et per mile 

Unconsolidated depaslts underlying the site are of the Poto<nac Group, whK:h consists of (ill descending 

order) the Patapsco, Arundel, and Patlixent Formations. The Pa:apsco Format>on, which is the locus of 

this invest';jation, is a sequence 01 ge~tly dipping, unconsolidated laYBrs 01 clay. sil~ saM. and gravel 

deposits The average thickness of U·,., Patapsco Formation is allproximGtely 200 to 300 feet (Tech 

Ir.temat>onal, 1988; Aware, 1982) 

In so",e ~reas on the I ndian Head and Stump Neck peninsulas, tile Upper Potomac Group sediments were 

eroded by the ancestral Potomac River sy~tem. which depoSited pale<Xhannel and fluvial {river) sediments 

en top of the Potomac Group, Abng tile castern side of the I ndian Head pc~insula, these Quaternary age 

fiu~i~1 sediments extend to ~pproximately 75 feEt be'ow sea level (H",,1~ahl, 1990). In other areas, t'le 

Po!omac Group is ovena'n by yoc'nger sed;mer.tary layers, w/1K:h may incluje the Aquia Greensand, tne 

Colu mbia Format""" and ott\er depos,~s. On Stum" Neck, ;he paleo-cha~nei depos,ts average rrom about 

Be leet to 100 teet deep 

The r~taosco Formation is un~e~ain by Ihe Patuxent a~a ArUMel For",stlons, whK:h coosist 01 clays and 

s~ndi 10 si:ty clays with ccwsKJnal. thin sand layers The bn sard "nits wi:hin the otherwise clay 

dorr,oated formalion are ~O'. laterally cortinuous aoo generally pinch OLJt ' .... ,th,n < miles or less (Tech 

internat>onal, 1988) The combined average thickness c~ the Palu~e~t ~n(1 ,~rundel Formations in the 

vicinity of Indian Head is appraxi=tely 300 ~eet 

U1\OlY).'I' eTO 22, 
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3,S HYDROGEOLOGY 

The POlmMc GrOliD "qu,flll' sy$lem IS lhe m~pr COIIllrwld aquifer for !hili aree arou"" IlId~ Head and 

Slump Nedr., Uarylal'ld localizilltl shaDow aquiftors (e 9 WlItlllr..tabil! aquders) may e~lSlln :he Qualernary 

~UVial sediments ~1 overbill IIle Potomac Group, but In thl$ area thl!Slll .. qudera are 1'101 useD for potabllll 

W/lI.,. (Hoondahl, 1990) The current field 'nve$toga~Ofl IS IIm,ted to the ..... ter-t8b1e aqu,l.... The se<:I,ments 

comprising the w~ter·table aqu'ler at the study area COIISl$t of a sl~Y sand w,th clay, componeots wtldl 

ruull in a low permeatlillty 

The PotcoMe GJoup bqU11er systillm contains sever,. con~nod aqu,fers with,n the PataDsco. P~h",en1. ano 

AfuntlO!01 FormatlOll5 (FI\lurill :)..1). These confined aqude<. COIlSlst 01 saturated, poo'ly consolida~ PIlO 

1IlI(! gravel dep.,.rts that \lenerely" range 110m 1 !o 20 fee! In II'lIckness (HKlrtelahi 191K1) These wilter· 

beilfing umts are illtettledded w<tt. f;n~rn'ned unot. m.t con~ne and isoLite ttle sand un,ts 

The Potomac Grolip prod'-'Ces wawr 01 good q~allly, and i'las SUpplied all of ~he groun~water withdrawn 

from production wells in the Indian Head ~nd Slump Neck area Thrae zonn WIthin this larma~N1 have 

been encounlered wh,ch conlaln ~n~ir.anl perme.!.ble UM$: lhe U.,per Sand M<ddle Sand, and lower 

Sand ?ones. The Lower $;Inti lone generally y~ds lh& m.,.t war .... and ~ encounlered bet ... lef:Il 200 Ind 

300 feet oelow M SL (Greenhorn and O'Mara 1990) 

Tne transmlSslVltl of t~ LOW'er Sand la~e at the tnd18n "'ead ar~a range~ IrOfI1 270 ft'fda~ !o 535 t('I~~y, 

with the combined trMSrt1t.SSlv lty 01 tr.e entire Patapaco ~ormation es timated al 1, 070 t('ld~l'. The c lay·r~ 

aQuitards al this IormiliOn have very IcnN vertical nydriiuLw;: COI'1duct'l'ities, In the ranglll oIl 7~ x 10' It/day 

10 \.13 x 10" Wday [Tech Internauonal. \ 988) Coetftelent$ 01 storage lor the Pa1apsco FOflTl3t>on ran,c 

from 00004 \0 0 0002 ~ average well y,etd 10' ~1I5 ,n t/1;" area .. epproJima'elv 2t-Q gallons Der 

m,nute (gpm) (Greenhorn and OM....-a, 1990) 

Tee deeper Patu~ent Forrr>ation contains mosl~ clay·,d, UnitS The lTI3in t>ase product,or, wells tap t,e 

oermeac le sand layers .... h,ch ~re inlerbe~ded With these units The sand u''Ils ara oot latera; y 

cont inuous, aM most wells w,thln lhe overly,ng Patapsca Format..," y",'d iutloc;e"l waler 

'The IHOIVNAVSURFWARCEN 'S tile largest wate' use'''' the Ind,an Head reg'on. woh IS p,oaoct.,nwe:JI 

wn,ch together pump mare than 1 J mollion gahQns !ler day (9pdJ from ~e Patapaco Farnl3uon. Th'rtee., 

01 the fifte<!n production wells a(e 1oc<Ited on me tndlan He~ p!!n'nsula. an~ 1M rIIImaJn,~g!Wl:> are loca:ed 
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on the Stump Nec~ Peninsula EiQht 01 the prcducbon wells are screened exclusively in tne Lower Sand 

zone, with se~en wells screened in the Upper and Middle Sand zones as well as the Lower Sand zone 

The screeno!d interval extends into the Patuxent Formation at some locations, Extensive pumping has 

occurred at these wells for several decades. ar>d potenbometric water levels around the Indian Head 

peninsula for the deep aquifer system ha~e declined more than 65 feet over the last 80 to 90 years 

because 01 pumpinQ (Tech International. 1988; Aware, 1982). 
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FiguI83·1(85~11) 
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4.0 Range 6 (SWMU 5) 

4.1 SITE BACKGROUND AND PHYSICAL SETTING 

Range 6 is ~n 11'1;)(:1 ...... Ir .... "''9 area lcealed iIIltle erod 01 Archer Avenue, on iI poinl of land e:(lend,n!! Into 

lI'Ie Potomac R .... e, and Ch,camu~en Creek. WliIer IU/rounds the 5~e on three sideS. the Potomac R,Ye, 

to the roth and west and !hi! ChiQrnwcen Creek 10 the east A,che, Avenue, an :iI$pI'\a.'1 road. b...ecb 

tfloe sne Aecen to Range 6 is ::ontrolled by !tilClng and" gate located on Archer Avenue The $de Iie~ 

eomplelely within !he tOO-year IIood pla,n and II appro. imately 11 acres ,n 1= RanQl! 6 '5 Sparsely 

vegetated and $UffOUnd!!d by ~tlands The terrain i$ pe"ern"v ltat to gently $~ng le>wiIrd tho! 

sUi'f{lundlr>g wal"r tod .. s. The kJcallOO and general leatures of Rang~ 6 ~re diSj)laye<:lln Figule ~·t 

4.2 SITE OPERATIONS AND HISTORY 

Range 6 t.OI1S1stS ollNe ranges historically u$6d '0' open detDn<ltJCIl Iramin~ Range 6 Willi .dentllied .n 

tha NotICe 01 Decision 101 RCRA Conel;lille Aebon Perm,t EPA 1.0 I>k> MD.417 01Y.! 0001 \January 2": 

19~1 through January 23, 2(01),." SOlid Wilste Manaogeml!nI Un,t numt- hve {Sv.,""IU $) 

The Range 6 Ira,nl"g rnnges operated from the early 19505 untol .. arly In 191311 The r'eq~eney of tr"m,~ 

e~l$es ;\t 1h0$ SHe depended on the number 01 rI!Cru,a (students) requinng tra'n~\g at '''V one g,ven 

1'mI!. II '5 ~tim"ted that the Ira;ning ran\jl!S weill u$6d wee~ty, The fOlllJWif\9 cnemleat5 snd material. 

are among those use~ at Ra"ge 6 

Trinitrotoluene 

eo, 
Comf>OS'Mn C---'I 

CcmposlbOn C-3 

N'lnc a~l~ 

N,trocoIlluiose 

SlaSh,,!! cap. • 

~" 
PETN 

COMPO 

TIl.) (TI-o)rm.~e) 

SuHunc ad~ 

N~'oquanoctlne 

H6 $hO! 
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Small amounts (less than 2 to 3 pounds) of explosIVes w\lre used dumJg thEllralnlng exercises OJ!l<j...cled 

8t Range 6 Based on this estimate. apllfOXlmatlty , 00 pounds of ordnar'lCe were use-d each year M051 

01 the octus t detonlllH>n work dlmng the training eu'clSeJ occurred whhin \Ile ,p.u-.ei)' ~egetated Iow!a~ 

II"''' 10 the wl.llh 01 Ard'ler Avenue. However, other related \I3Imng 3C\jvt\JeS. such as acid Ir .. ~nnong. 

occuned to the north of Archer Avenue AOd Hepanning involved !he "ppl-=..loOn 01 strong aCId! (nmlC 

01 sulfUriC ac>:.I) to the pro!e<;tlVl'l null ot an ordnance to 8"""55 and lub58qUel'ltty v.tri1Ct (vIa steamIng) 

and detooate an eXpIo5o~e dilvlCe. Based on persot1~ intelV"'w~, a bl,lm pit and Mavity used demol,~on 

are3 may have eXisted at Range 6 as shown on Fogu,. 4_' Waste matenalS at Ran"" 6 are also li~~y 

to include small quantlt>8s of shrapnel and casllngs from troe detona\oo of e~ploslVes_ 

The Rarlge 6 tralmng ranges a .... currendv InKl~. lind In""., I!. m,,,omsl VISual evidence 01 \heIr atlU31 

IQ(;aMn and size {Fllle ,mall .... hite wor;>den DIaelln:i1 [numbered 1 Ih,ouogh 51 _e nOleo 1.1 Rqe 6 

durrng Ihe SlIe vlSrt (June 20·21. 1995) ""d me ~ekl5dmpl,ng event. These DIScards may rnate the 

appro( ,mate loca!lO!ll 01 the 5 test ran!,les .) It IS unl Ikely Inat Range 6 w,lI ever be use<l lOf Iralnlng 

purposes agaIn. The un't has been phased oul Slnc'!! th,. portion 01 the Explosive Ordnance Disposal 

School (EODS) relocated to Fbrlda in 1~8S 

B...::kground documen\$ ava,labie 101' lhoe Stump Neck Annex indtCate lila! on 195611957. approJOmlItely' 

1500 102000 pour>ds of arsenoc powder. contaoned ,n I)Ja$nc bags. were boned ,n a pll tor.a:ed Wf\I'ILn 

Range <3 and me.lS<rnng 40 leet deep ar.d 6 leet In (I~metel (It shoot:::! be noted that tnis ,nfom\atlon IS 

suspect because a 40 -1001 deep hole would t)e at least 25 lent below the wa.e r table) The Indian Hoed 

Base drawing (Owg No 15455-A) indicates that Henge SlSWMU 5 is only:lOCl fee t by 300 leet in 51Z8 Bnd 

doe. not ,ndica:e me IOCiILon 01 Ir.e a~noe pl' Two poss ible locations for In, arunic prt ha~e t:Leen 

,ndicated OIl figure 4-1 One Ioca~on waS noIeo on Fogure 1001 ReviHln No 0 of \he Ensal~AJen & 

He.hall \'Vork Plan dated JU~/17 1991. The second Iceabon .... "s .cIcn1fied dunng the June 2:>i21. 1995 

'nterviews The ,nlOlmallOn regard'ng the fI')1,~eroee .nd IoeatLOll of an arsen,e Drt al Range 6:s lefltabve 

~nd dillicuH to _,fy II ,noold bf! n<>led thai in~Uhg atLOll oll~e arsenOC di!PQ$81 Pit w3s not part 01 the 

$COpe of work lor thIS VI 

43 PREVIOUS INVESTIGATIONS 

Pnor 10 the ~eld aCbv,~e$ condu<:lO!d /0. Ih$ VI. no en~,ronmental sampl'~g or analysis had been 

perioomed al Range 6 

'·2 ClO l2J 
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4.4 VI FIELD INVESTIGATION 

This section discusses the liekJ actMbes that occurred at Range 6 (SWMU 5) during the VI liekJ 

jrwesti9a~on corlducted September/October t 995. 

4.4.1 Field Scre~ning Samples 

As detailed in Section 2. t ,2, lleld test-kit screenmg was corlducted at Rar>ge 6 10 invesligate the near­

surtace soils lor the preser>ee 01 TNT, HMX, and RDX, The results al these tests were used ta locate sa i 

boring (later converted ta monitoring well) SM\N01, 

A total 01 24 surtace soil samples were collected at R~nge 5 and anaryzed by field test-M screening (see 

Section 2.1.2.1) In addition, three background surtace soil samples were collected lor field test-kit 

screening. The locations 01 all samples collected arid the results 01 the liekJ test-kit screening are 

displayed on Figure 4-2. One sample (06-55-19) had to be diluled t-ecause a high cOr>eenlration 01 TNT 

The sample contained a nllroglycerine_typ-e odor as obser;ed by the Brown & Root Environmental 

UnexpkxJed Ordnance (UXO) specialist. Monitoring w~1I 5M'N01 was installed at this location. 

4.4.2 ~lllnvestigation 

For poJrposes 01 characterizing soil Gontami~aticn a! Range 6, one soil boring (5MI/I.'(1) was drilled~: tile 

site, The local"" was determir>Cd based on the results of the liekJ tesHil ana~ses In addition, tl1c 

8rown ~ Root EnvirOllmen!al UXO wecialist ind~ted th<lt the boring location had potential for 

contamination based on past actNlt .. s at the sile. (The 8row-n & Root Environmentai UXO specialist 

ass'gCJed 10 the project had prevbJsly trair'!ed at Rargc 6 du"ir.g hi' tenure in the military) Two soil 

samples were collected Irom boring 5M\NOI The lirst sample was collected lrom the 0- to 2- loot ,ntel\lal. 

The second soil sample was colle~l ed at the soil inter;al just above the water table (4 to 6 leet !).elaw 

ground surface 1. The sam~es were analyzed lor the paramete," !;sted to Table 2-1 A -nitroglycerine-type 

oeo(' was reported by the 8.1.R Environmen:al UXO specialist TMe SOli boring w~s conwrled to 

'''Orlitoring well 5MINJt 
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4.4,3 Groundwater Inv .. stigation 

One monitOring well (5MW01) was installed aM sampled at the site to determine whether groundwater 

contamination was present in the shallow water table aquifer at Range 6 (see Figure 4-2) The sample 

was analyzed lor the par.lmeters listed in Table 2-1 

As ~ummarized in the following table, groundwater-level measurement was recorded at thll willi on October 

17, 1995 

Elevation of 
Depth to Groundwater Willi Name Measuring Point 

Groundwater (ft.) Elevation (ft. MSL) 
(ft. MSL) 

5MWOl 1002 8,51 1 ,51 

Both rising-head and falling-head slug tests were performed at monitoring well 5MWOl to determine the 

permeability characteristics of th e aquifer, The results 01 the aqUifer testing are presented in Section 4,5 

4.5 SITE CHARACTERISTICS 

This sectOn discusses the site-specilic geobgy and h\'drogeology 01 Range 6, 

4.5.1 Geology and S9ils. 

Surface and subsurface wil condlti"". at the site were investigated through the drilling/b~19,"g o~ one soil 

bering The OOri~g is located within the SOl-·ree area of the sile, Because of the shalbv depth to the 

surficial aquifer Zil the site, the b.,,,,," was t~,llDldcd .1 a dep:h of 18 fee: 

The Illhology encountered at the ground surface to a depth 01 approximately 4 f~e( below the grO'Jnd 

surface consisted 01 silty sand WITh gravel The soil i5 most likely reworked, noncompacted, natural 

mJterial (fill). The lill material ;,s unde,laie. by 5"ty "aM with day approximately 3 leet thk:k, we,eh grades 

into snty clay (which also is approximatel~ 31eet t~ick}. Silty sand with gravel was encountered below the 

s;lty cI~y and Was present to the termin~tion depth or:he bO:;"'l 

CTo ,22 
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".5.2 Hydrogeologr. 

H~drogeolc>g.:aI COf"Kl~OOr>$ at Range 5 ~ave tleen Jnt~r","ted from data o!)lalne-d during the f.ekl 

lt1\Iestigalloo aC1",~_ In a(kIlLon. phy!>lc.l felltl,l'es Well as the ground surlace \OpOgrapi"ly (as shown 

on FlgI,I,e 4-1) and the prm"mity 10 ChlCa."T1uxE"f'i Creek lind !he Potomac: Rrver we'e considered in maoklng 

generalized interprel8~ons regoard"'!1 grol,lndw"lItef flow" OIMCtlons. 

At monitorin-;l well 5M\IVOt, the Site IS charac:terlzed Cy a ,hallow groundwater taCie (GPproxirnate~ e reet 

below ground surlace), contained within a s~ly ~nd with clay aquifer. The presence of s",oi/iun! amOunts 

01 fine sediments resu.lted in a h'!lh turl.>id~y ltI well 5MWll Rec:harl/fl 01 the shellow aqu~er is lilIet)llo 

occur pnman~ through ... r.~rabon 01 prec.ipillltron 

There IS oo~ 01\8 monito"ng well located .,t Range 6. thus the groundwa:er flow" ,uecUO<l ~ould not be 

detem1lned by glOl.Jndwater.!evel measurements. TMe gr()<lndwater flow d,recliOl1 '5 interprete-J based on 

Ine \op::>graph.:al features al Rar.ge 6 Rar1';le 6 15 $urround...:J by the Potomac Rrvef 10 the wesl and 

Ch.eam"""" Cree~ to tM eal;! TM topography at Range 6 is iower than tna tOPography north 01 the site 

Groundwat~r IS expected 10 mimic the surlace topography and flaw to the south. SO\ltheas~ ar.d !ioOUIhwest 

toward either the Potomac; Rrver or Ch,c:amu~eJl Creel< 

80m n.m9~ and tall,ng-head slug tests we ... perlorrn<ld at moo'lonJlQ well 5MIMJl to d<>:eml,ne the 

"ermeability ch.ii.-actensIICS 01 the aquller. The a~era~e hy(jraul;'; oorlduct1."y for the site wa. cal<;>,.'ale<l 

10 be approx,male~ 0.21 Itiday (95.104 em/sec) 

4.6 NATURE ANO EXTENT OF CONTAMINATION 

nus sectlon pr_IIts tho resu~s 01 the samphng end enalysrs of enVl\OfUTlen""l wmples collectea at 

Range '3 as desenbed ,n Sections 4 4 2 and 4 4 l All sam~es coile<;led wero an.aly:9<I accoflhn9 10 1M 

methods s~ecllied In the Venfical;on In~estlgabon Work P'an (HALLIBURTON NUS, $eptem!.ler 1995) 

Samples were analyzed by GP En~iranmen:al ServK:os, Inc Ana~l.::al resu lts are presented In 

"'Dl)enclix I 

A. data generated were Yahdaled OCCOfdlng 10 EPA NatIOnal and Regooo III guldehnes The data 

vaticlatiOl1 was performed by Brown & Root Env,ronmen(31 .. alldahon chem,sts wno rou~nely y"",date da:a 

from numerous tatoratones producir.;l data under the EPA Con~acl LaOOr"n!ory Program (CLP) Data 

. , Clo~n 
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va lld~tion memoranda are p<esented,n Appen(lIX J A copy or th e oomple le dala ~a lldatlOn packages LS 

8_a llable to th" Navy and the us EPA Region III ~p()I1 request. 

<1 .'.1 

Th<o analytICal re$~M lor SOli sampllls ~Iecte<l at Range 6 (S05-M~I-O I. S05-MIMlI.(2) and analyzed 

by GP Environmental 5ervlee, are presented in Table 4_1 Field screening (B9u lts are compared to fixed­

based lab re8ults (I. e .. GP En~"onmenta l Services results) in Tab le 4-2 

Anhougll more th3n 100 1arge1 ima~les were Included In the organ~ aNlI~$IIs periorme<l by GP 

EnvLronmental Serv~. POSIlM! delecbons wer9 reponed for only none (9) or9amc compounds Tha 

lolblAol"!} volatile and &e"" ... olau\e orflanlCs were de1ectad In Ihe 5O~ sampleS collected a1 Range 6 

4·Melhy1-2-?t1"taMntl (maximum ooncenlration [C •••• J c 1.5 I'g/I<g) 

Chlorolorm (C_" 35 I'g/l<g) 

ToI~ene (e .... '" 1 ~ I'~lkg) 

2.4-D'MI'O!OIU_ (e.... ~ 518 ~!)Ik9) 

D~n·bu!yl ph1l1alale (C_ " 740 ~g/I!Q) 

The voiable o~anlc concenl'3!1Ons detecta:! dO no: e~eeed 10 f'9Il<.9 omd may ~ renec\lve of Iow-le\'el 

~aborDtory contamlnatl()f1. Howov~r, it snoo ld be notud that too de tectIOns wers not qua lified as pouiOIe 

·b lank cootamina l l~n· dUring tn.. d~ta yalidat,on pro"ess 2,4-Dinitroto luene 1$ an energetic compound that 

'i also analyzed in the semivolall~ organic sUite 01 compounds listed undoe1 SW-846 Method B270. (l,·n· 

out!1 phthalate IS a plasl!Cl/:ef and a common laborll'Ory contaminanllt may be ~I ,n soils"" II resuh 

clthe Vlllde!.pread use of plastICS In Ihe prOd:JetS produced at'd .... sed In our Industriooll/:ed 5OCIe~1 (IncludIng. 

,ossibly. the outer hulls of exp/c!.lve deviceS) The 101l0"N1Il9 eoergehcs (i e target organIc analyte$ /0( 

SW-846 Method 83301 were also detected. 

2,46·TnMrotoJuene (TNT) (C~~" 26,.00 IIglkg) 

2-Amlno-4.6-CLMroioluene IC_. " 560 ~!;"kg) 

HMX (C,.., ~ 597 JOg/kg) 

RDX (C_ "' 3360 l'QI" ... g) 

GI''''' ttl" past activit ies al Range 6. these parameters a,e all slte-m'lIle<:! contamln3nts 

,., CT02:2 
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The data pre.ente<:t 11\ Table 4·1 '''9gest that me COl'ICentratlDns of most VOlatile organ'C and energet IC 

Compo<JMS detected In the Range 6 soil samples do not differ signlr<:antly with depth, However, the 

concentralions 01 TNT, 2,4-dinltrotoloone, ~nd dH'l·b\rlyl p/'tthalate detected 11\ the lurface wil samp~ do 

e~tee'd thOM! concent"bOtI5 reported 101 the SUb5urfa.ct sool sample b)I approtima!ely an order of 

miillMude The data IUrth~ SlJggest thai there I, iI rw50llabie conelatJon between the fO<ed-bi'Jsed 

labOratory and field SCften~~\I data, and tllat a ~tam'nabon "hot-spot" e><lsts ,n the vicin'ty of moo,lOnng 

weD 1cx;a~on MW·05 (Figure 4·2 .... d Ta~e 4·2) Based 01'1 the results of !he field lICfeen"~ data (Fi~ure 

4·2). energeOCs ouch as TNT and RDX may not be present above 2 mgfkg In tM so ils outside this ·r.ot· 

spOt" area 

several ,norgamc parametorrl were det~ ,n tho Rang" 6 sorl samples Bec<luse sL,e-specFc 

baCkgrol",d data are not illrailable for Range 6 sodl, nDIganK: concenlrahons detected In the !.>Ie so~ 

sampm WI!fI! o;ompared to the b.a6;grOlind data avallable for S'.\IMU 26 (the tED) Data lor sample SOS· 

M1/I,t:) 1'() 1 (Ra"lle 6 SlIrtac8 1101 sam~e) were compired 10 d~ta for sample S26·MViJOJ.OOl (tlac:i<groond 

surt~Cf! soil sample) Diti for S<lmple SOS· MViJ01'()2 IRarlge 6 subsurface soi l sample) were comparee 

to data av~ilable lor sample S26-MW03-OO2 (b&ckgroun~ subsurface SOli sample) Based on tM 

compa"""", ill\t'mony, arH"ie, cadmium, "Oppel. calc.um, lead. "'ekel, mercury, setenLum, ",Ne/, and 2:Ilt 

"'ere dl-tected above bacl<ground Howeve< in m;tny case,. the e~ceedanoe, of tlac:i<grour.d are DeSt 

desc"bed as marginal (, e. s'm~ar In or with'n IwO tomes Itte background COIlCenll'alJOn) and aff! probably 

not ref\ective of enV'l'onmen~1 contam.na~on Only rowel (fiw: In ten bmes background) and lead 

(ap~rOlJmately five times background) were delected at oonc""tra~ons greater than live times b<I~kgrov~c 

In general, the InorganlO concent rations reported tor Ina lubsurface soil sample were slightly higoor than 

1ho!le reported lor the surface wi 5dmple 

Tne results of 1110 sampl,n~ and am,;~<3fS 01 grCUl'IdwiILter sample~ collected ilt Range 6 are presented ,n 

T~ble 4-1 The lollow,ng scm",oIat ile org3r>.c compound~ ,."d energet.cs w&re detected in Ihe sample 

lar'ldior duplicate sample) col~ted Irorn monltollrlg w~1 SS·Mw:Jl 

• 2,4 -Din.trotolueno Ie ... : 17 3 p;iL) 

• 2.6-D,nr:rotoluene (e, •• ~ 2.5 pgIL) 

, 3 -N ~roan~1I1e (e .... " 7 J pg!L) 

, Bos(2-"lI1ylt>e...:yt)phtha!ate (ew~ : 1 6 .. giL) 

Cl0222 



• 1,3-Dlnllrobenzeni! Ie ...... = 4.5 1'91L) 

• 2-Amioo-~.e-d"1I!r0!oJueM IC ... ~ ~700 ~g/Ll 

, 2.4,6-Tnmt'OIOluene ITNT] (C_ ~ 242 ,.gIL) 

, N.troguatlldlne IC.h : 50 2 p(llLJ 

, RDX (C.- ~ 658 ... QIlJ 
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ea58d on Ina nislcncal ;"'ormaboo repcrted f(lf Rar.ge 6. an of thesl oonstlluents am energetic 

compounds or tM potential restdue of tt>e <I(:lonatlon of explosives four of tne&e organics were also 

detected in soJ samples ecWlected at Range 6 TNT, RDX, a~d 1.3--dlnltrobenzenl were detected In the 

grOllndwater samples al eoncomlra~ons e~teMll'Ig EPA RI!-9.:n III RioJ<-Based Concen\Jalions (ReCs) 

01.$ summarued In bbie ' -3. several melaols (e g, chrom,um) and other InDfganlc.s 11.<;) "mmor"a) __ 

detectoo '1'1 !he groundWater $amP",," collected from S5-MlMlf Beca""" sote-!pecdlc bac~ground d<lta are 

nl)!: ava~able fa{ Rar.gl 5. inorganc concentrations detected in S5-M'N01 werB compared to inon;;anlC' 

data available for me upgradlent monitorin<;l wellS al SViJMU 25 125MWil3) and S!NMU 26 (25MVW3). 

Calcium. chromium. cobiI~, coppe<, lead. magllHlum, manganese, potassium aM sodium concentrations 

deleCled In Ihe unfltered Rang" 6 gJDl:l'ldwater samples exceed Ihose reponed In the unf,ltered 

biIIckground sample from S26M'MlJ However. in many e.1S~S the differences are mB"1rnal (Ie less than 

• factor of 2) and maf be attr1butable. in part to !!'Ie turb<d,!y of ttle samples ""'ttl thf! !>~cep\lOn of sodium, 

nOM of the inor9~n ie5 detected in the unfiltered samples from the RangE' 6 monl:Oflng well exceed those 

reponed for upgradlBnt well 25M'NOJ. 

InorG'jI'IicS concenllB\K)ns .epotted '" tho follered Range 6 groundwater sampits are gen!>rally Similar t:) 

or ""·.rer th"" those reported In 11>8 untiHer,," sample$ H:>wever. han~m, ca:aum, cobalt, iron. magne~IU'l1, 

manganese, mercury. POtauium sod,um. thall'um and tine conccnlratoO<1S detected In the foR~rcd Range 

6 gmundwate.- samples e.«:ced those reporte~ ,n tile Mere<! hackgroond nmple/n;om 26M'NUl. Calc,um 

cobalt, "on, magneSium, manganese mercury, polaSSlum, ""dlum, arid zinc conc.eniratlon~ detected In 

the Wered Range e groondwater $~11pl"~ exceed those rerort&1 for IMe filtered back .. round .ample from 

25MW;)3. Cal:lum, oron, mllgneSlu"" ma.1gan_ pOTass.oum, and sod,oin concentrations in the Range 

6 groundv.ater samples wore grealer than !'NO 10 rN" limes thoM! concentrations reported tor the 

upgcad,cnl _"5 a: $WMU, 25 or 26 

C'0222 
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Wth the ex~pt ion of the unliltered !ead and filtered thallium resu~s, metals concentrations detected In well 

S5-MWOl do root exceed lede'al SDWA pril11ary (I e ., hea~h.b.asedl MCl, or action le~e/s. (The unfi ltereo 

~ad concentrations IC-. : 27 3 l'!Vl ) I!Xcee~ ar> a.;oon !evel of lS ,,~L; the filtered thallium 

c:oncen\rnoon (e ...... 26 "gil) e>eceeds If>B pnma'Y Mel (2 pgII.)). Unfiltered alum,num. unfiltered and 

fihernd 'lUll. iUld unliHered and filtered mangan_ conce.urallON, exce«l ll\lailable federal SOWA 

secondary (ileslhelJo..b9sed) MeLs. 

Ammonia. sulf~t6, TKN. and TOX result. ,eported lor the Range ~ groundwlller samples also exceed 

tho ... rep<lrted in the SWMU 26 b;)ckground gtoun(fwater samples from SWMU 25 or S1fI,MU26 

4.7 OUALl7ATIVE HUMAN HEALTH RISK ASSESSIoIENTFOR RANGE 6 

A.quahta~ fI$~ nsellman! of comtllueot COtIcewatOQtlI detected ,n Range 61ooi1 s.amp1e5 '" pre!Mtad 

in Table 4-4 2.4-d lllltrotoluene was detected at I ma~II"r1Um corooentla~on exc;eed l"ll the EPA Regoo Itt 

SSL lor the protecttOn 01 groundwater. Howe~er, It ~hou ld be noted that th e constituent was flO! detected 

In "ange 6 910undwata' samples at concentrations eXef:edl"llffila:labOl Mel. 01 EPA Reg"m III Raes 
lor tap .....,ter 2, ~ .6-TnnltrOioIUO!1le. arsen;,;, .nClI:Ie~II",m were dutect&d al mp,mum concentr~Iions 

uceedong the EPA Region III RBe lor mge5bon or &Oil aS$um'ng a r .... o:Ienl.lland use scena rio (~Sed 

on data available for AffiI Mhe tED. arsenic and beryllium com:entcallOIlI at Range 6 apoear to :-ei:etl 

background) No target analytllS we'e reported at concen!Ur~ons exceedmg EPA ReglOO III RBCs for so~ 

S5~umlng an mdustr1al limd use scenario 

Tabll! 4-5 pre:;enls the resu lts of the qualitative hulT\3n health assessment 0/ COl1s~tuents detectea In 

groundwaler samp:es collecled in Range 6 grounawater The folowong organ;ca and ,norga nlCS _e 

det~ed al COfltCn:ra1IOOS exceed,ng £PA Reg'on III RBe .. for tap ..... Iet" 

1,3.Q,notrobenzene 

"" 
Mangane,,, 

2, 4.6·TnnJlTotoioone (TNT) 

, ~ 

Ammon", 

~"Jn,num. ;ron, lead. menganese. and t~.a:truM were al$o detec1ed,)1 con:cn:ral'ons ex<:eed,ng tederal 

or slale SDWA pnr.'lary or $E'COIld.l1y MCls or AchOr! Lt-Vels or EP/I. Health Adv~1IS In some casas 

1'3 9 lead, lhaillum). the exceeoam:es we~ marg,(OjI1 (I e. le5S thaI' a 'actor 0: 2 tmes II cnt~a 0.' 

51andaro ), All 01 tress COr.$tltuents and 2.4·~U1It1O:011Jet'c. a nonCilIC:10;on,c cons~tuen r detected ~t a 

,., ClO ;/22 
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concentratIOn greater than one tenth the EPA Reg,=,n Itt RBC, will be furt~r evaluated in the followi"" 

quantitative risk assessment 

4.11 QUANTITATIVE HUMAN HEALTH RISK ASSESSMENT FOR RANGE 6 

A quantJtabve risk assessment 01 TNT concentratiolls in the Range 6 soil samples Wa5 p..riormed as 

detailed in the risk assessment spreadsheets included in Appendix I and .ummarized in Table 4-6. Excess 

,fetim<! cancer risks est;';18ted assuming residential and ;"dustnalland use scenario~ were 2.7 x 10~ and 

6.6 x 10", respectively. Asa point o/reference, the 10--< to 10~ cancer risk range is olten evaluated in the 

development of regulatory standards and critefJa and in determining the need for remediation at sites of 

environmental concern. As summarized in Table 4-6, the hazard qlXltient fO( TNT marginally exceeds unity 

(J ,e., the HQ is less tnan 2) when the residential land use scenario is evaluated and a chikl is the receptor 

of concern. Adverse noncarcinogeniC health effects are possible when hazard quotients/hazard indices 

exceed unity, However, it st>ouid be noted that the concentration evaluated in the risk assessment (C = 

28.4 mglkgJ is the maximum detected concentration reported for the Range 6 soils. The evaluation 01 the 

adult receptor in either the residential or industrial land use scenario does not result in a hazard i!>dex 

exceeding unity An evaluation 01 average contaminant concentratklns woukl not haye yielded a hazard 

quotient exceeding unity for any 01 the receptors eYaluated 

Table 4-6 also includes the results of the quantitative risk assessment of COPC concentrations In 

grOlJ!>dwater. Cailcer risk estimates based on maximum COPC ccncentratklns in groundwater exceed (he 

10' to 10~ cancer risk range often used in determining the need for remediation at site~ of env<rOl1mental 

Goncern. Th~ majority of the risk ;s attributable to TNT, Ad{!'t'ooatly, hazard indices exceed unity; 

consequently, there OS a potential for adverse noncarcinogenic health effects under th~ conditions 

established for the exposure assessment TNT. 1,3-cinitmbenzene, RDX. a.~d man.ane", are the 

principal contributors to nOflCarcinogenic risk It should be noted that the groundwater at Range 6 is not 

c(Jrrently used as a domestiC water resource and is unlikel,' to be used as a resource at some time in t.'le 

Mure Tile risks presented in Table 4-5 are hypothetical ard assume a future residential kmd use 

scenJrio. Based en discussions with Base personnel. this is ~ veri unlikerl future land use sce nari~ 

CI'l'l!O:P 4_ 1 0 eTO 222 
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4.9 ECOLOGICAL RISK ASSESSMENT FOR RANGE 6 

Various or~ao:.c conlamlllanil were detected on Ihll fur/ace lOlls al Range 6. "" th expk>slves and relateet 

chllmleals gene~lty present at lhe ~'Eal"st concenllahOr"l' Numerous metals. which may be presllnt 

r"laW""lIy 10 sods as willi a, due to anthropogellC COr"Iial1\lllahon. were a/s.O delected (Data OIl metal 

concenlrlltlOr"lS In the so,l al background Iocahons are not Ivallolbte for thIS toeabon) Vanou5 ..... ildl,fe 

,pedes have the >'Otentllli tOt e~posure to t:i1em lcal contaminants present II1ltle SO,I, tor I!xamp1e. througn 

inddl!Mtal inges llOn accompany ing f~ding, burroWi ng, arldio r groomin g beh3vlO1", Howev8f. soil scrlll!nlng 

CQl">Cen lrations deSigned to be protective of wild life Bfe not generally aV3 il ilble. 6ned on the VI sampling 

(I II, :s.pecrt:.cally. Ihe IHloIj scr.,.,... sampling). srgmflcant s.oit conlamlnabon al Ranpe 6 may be lim~ed to 

relahVe-Iy :&mall "hOI spo!"' areas Thus. the palllnllal lor 8d11&rse efleets is likely 10 be hmited 

EcologICal receplors would gBnera.')' not be exposed to c.ontami<lants presenl,n groundwatet. H~. 

the groond",ater wllllventual~ di:\.clm rga 1010 surface waters 'nhaMed by aQua~c organ,sms, spedl ieally, 

Ch icamuxen CrefI~ or the POlO mac River. Tnus, the EPA's chronic Ambient Water Quality Criteria 

(AWQC), which are OeSlgrl!1d to be protectN8 01 Ire8hw~ter aQuatic lite ur1der a tong_term exposure, .... ere 

IJsed a~ conservalNe Denel\maJh In a qualil<itlve assessment of future mks to aquallC organISms trOm 

conlaminanls In g.Ounawater lha millumum meawremltnl 01 eacl1 chemICal detecled In Ine grou~r 

"'a~ d;v,ded by Ihe AWOC to obta,n the environmental alfac:s quotient (EEO) (Me Table 4-7) EEOi 

grl!ater tnan 1 'ndlCato potennal eco1oo;cal risk 

Most 01 the organic contaminan ts detected In th e groundwater al this site. p"man~ exp los ",es aM <eateO 

chern.-:a ls. do not have AWOC or similar criteria. arw:! thu$ Ihe e.:olog.cal "sks ~ed by these chemicalS 

COulo not be evaluated However. EEQs calCl,llated lOt 2.4.6--trlnitrotolucne and 2,4-o'n.~otolverle were 

shghll1 "reat.,; tha., 1. 1herllfo~ these roem'Clll$ ~ose a poten~al """logical IIsk Among tile inorg1ln:c 

chemicals detected ~nrom,um. copper. lead. anll mercury had maximum EEOs greater tllan 1: thus Ihese 

el\e,,,=ls may JISO pose 8 potent,,,1 ecolog,cal ns~ 

Se"er~ 1 'actors m~y lassen the po tcn:i al eco logica l riS K dLl e to Ihese contBmlnanl$, however Tne 

exo;.eed;lnces 01 chromium, ~OPl'le', and:"oo were tro'" unldtere'(j siHnp.'cs. with m~"Ch lower concentratoo$ 

measured In r'~ercd samptu. ThiS su~gests a targe Ir(lebon 01 these me1~ present '" the groundwater 

wer~ assocl&ted w,rn paru::otates Metals a'1SOCIated With pa~cul"les woukl nOi be e.pec-.er:! to oe mobile 

In grollndwater and tnus may not reach surface Waters; I, addl~on, it ,'1 genl!'altf belIeVed tha~ 1/1e 

~·s~Mod lfaC'Jon 01 meta; more cbsely apprO''''''''.es thl! b<oavall~ble lfactlOn of mel al,n IMe water cobmn 

'·11 ~TO lr.l 
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than does "tota l ' metal measurements from unfiltered samples, The Maryland Water Quality S~andards 

lor protection 01 aquatic life are based on dissor.-ed metals to reflect this belief. However, the exceedence 

01 the CAWCJC for mercury occurred ill the filtered sample. and thus presumably this mercury is potential" 

bioavailable, The risk posed by chromium in the groondwater is probabl)' overestimated, as the CAWQC 

for chromium is based on nexavalent chromium. whereas total chromium (hexavalent + trivalent) was 

rneasured in the groundwater samples. 

I n addition. chemical concentrations in groundwater may docrease as tile groundwater moves through the 

50<1 due, for instance, to adsorption of contaminants ta sails Contaminants present in the grout>dwater 

woukf al&O likely be significant" diluted upon discharge ta surface water. Thus, groundwater chemic<il 

concentrations may not represent the chemical concentrations that would be encountered by ec~09iC<l1 

receptors present in the surface water~ receiving the grooridwater discharge. 

4 _12 eTC >22 
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TABLE ".1 

CONTAMINANT OCCURRENCE AND DISTRIBUTION 
RANGE 6 • SOIL SAMPLES 

VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 

STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLAND 

MOlliloring We .. Soil Samples 
P.r.""e' .. 

S(t5-MW01-{)1 '" I S05-MW01-{)2'" 

VOLATILE ORGANICS (I'glkg) VOLATILE ORGANICS (I'glkg) 

~.MelhyI-2 ·pentanone 1.5' t 1'.'1 I" 

Chloroform 2.S·' 1.1JI3.S' 

Toll>O!fle 0.30 0.31 "11,3' 

SEMIVOLATILE ORGANICS (~ gIk!l) 

2 ... ·Drndrol::lluere ". 254''12'' 5" 

do·n -But,.lphlhOlialo ". 692"1535" 

ENERGETICS (I'glkg) 

2,4,6-T ~r,itrc:olu el\e 1560128400 '1- '''30 

2·Arr .• .,0-4 .6-d 1'lIotol~e". .. 88'1403' [ - ,W 
C------l 

'IMX I 5971516 511 

":OX ]3Ba116 t a 3350 

INORGANICS (mglkg' 
~ 

Aluminum 62901S880 61]0 . 
An:,mon)" o 19'-10.2J' 0,59' --.-
A'sec c 2.812.9 , .. -- . - -I-B~rium 26."120.2 30.3 . 
tle<y'~u:n 0.2510.19 0.29 

C3dMiurn 0.96'11." " , . , 
G31ciu'" 875"ns .. - 126" . , 
::;~fOmiurr 12.611l.3 14.7 

\.ohal: 3.613,] " - . '-. --
Cop:>e r 54.3.141.3 

f---
37.9 --

~r"" 14l00'/1«0()" 129!lO' - - .- .-
L .. "" I 30.3'125.2' 38.9' . 

O'1!'OW 4·13 ere ,12 



TABLE 4·1 (Continued) 
CONTAMINANT OCCURRENCE AND DISTRIBUTION 
RANGE 6 - SOIL SAMPLES 
VERIFICATION INVeSTIGATION REPORT 
THe NAVAL SCHOOL, eXPLOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLANO 

DRAFT 

Monitoring Well SOli Simplu 
Para mater 

S05_MW01..(l1'~ S05-MW01..(l2'~ 

Magnesium l231281 '" 
Manganese a2.6J~.9 ." 
""'"" O.14LIO.UL O.14L 

N t(;~ .. 1 4.9'16 .2"' .. , 
Potassium 3111257 '" 
Selenium 017"10.16' 0.17" 

S,i'IIII' 0.2110.22 0.22 

Vanachum 11.9119.2 17.1 

"'" 32.&JJ9.1 l2.1 

INDICATOR PARAMETERS 

Ammonia (mgJl(g) 16.1LI21.St 23.1' 

N,trate+Ni!rite (mglkg) l.813.0 '.0 

Pel"(:ent Soltds (%) 9O.aI91.~ 88.2191.6 

TotAl Olyanic Carl>oIl (mAl ,4GGJ2770 2540 

NOTE' ALL positive detet;lIons have Ilffn boilled. 

1 Duplicate samples lakan from II'IIS Ioc.a~on 

2 Sample depth is 0 to 2 jeet 
3 Sample depth i, just atlove groondw~ler (~ to G leel). 

B Positive result qualified as a 'esult oj method or toe!d quality control blan~ contamlna:JOn Compound 
IS no! con~ere-d to be pre!oel\l ..... sample 

J Pos~rve detection i$ quahfoe-d as an eshmate 
K Po~drve detection 1$ q .... llfoed as bl<lsed h>;lh 
L PoslWe rt!sult IS quahfied as biased low 
U Analyt .. not detactea Reponed resuK IS the aelecllon hm.1 
UJ Anafyte n'lt detecloo. Reponed resuM IS Iha es~ma\ad detech"n 11(1"'1 
UL Ncndetect 01 3nafylc oonSldefed blase<.llow 

~IHlQ.'1' 4·14 era 212 



TABLE 4-2 

COMPARISON OF FIXED-BASED LAB ANO FIELO SCREENING RESULTS 
RANGE 6 - SOIL SAMPLES 

VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 

STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLAND 

DRAFT 

PlI ram. ,.r Fixed·BaH<! LIob R",1I1 ' Fi"d Screening Resull' 

TNT (~lkg) 1 6128.; ,. II mglkg 

'0' 1 6/34 ., ""'" 
I Fixoo- based 1atx)(~ lor .. r<nu lls ~()( 50<1 l~mp le5 from 5M"N:l l 
2 Resl;ll s ava il Bo~ ~o, field sc'ee~i "'il samplin g loGati ons 05SS1 3 a l1 ~ 065519 whid are in the vIClMy 

of 5M.Wl 

01'i~:;'~'" 4·15 .:ro 22~ 



TA.BLE 4-3 

CONTAMINANT OCCURRENCE AND DISTRIBUTION 
RANGE S - GROUNDWATER SAMPLES 

VERIFICATION INVESTIOATIQN REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 

STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLAND 

DRAFT 

I Parameter' SMW01' 
I MonllorlnQ Well I 

VOLATILE ORGANICS 

I NOT DETECTED 

,,~,~,.~~"~ E ORGA' ANI!,;:; lPylL, 

2 ,4-0 i n it ro to I ~ene' 6,016,7 

2,6-OinJlrololuene 1 ... u'"".5 
3-Nnroaruhne 8.6)n.l "' 

B<s(2 -ethylhexyllphlhala Ie 1.8)" .6' 

ENERGETICS (I"IIiLI 

1 ,J.Dinitrot>enzene 4.4JI4.5 J 

2· AmII>O-'l ,6·I!, mtr0101ue ne 4230'/4700' 

2 ... ·DinbOlol~-ene' 17.3'/16.2" 

2.4.6 -T nmlrotoluene 2f2'/173' 

Nltr09uandlne (Na) 42.1150.2 

eo, 658"426' 

INORGANICS ""lIIl) - - --
.o.:um'num u 7980'112600' 

f 110""1110"'-

Banum U 9B,1I131 , "3,7142.0 --
Cabum U 9830"11MOO , 10200110600 

Chrom,u,", U 16.0'129.6 
f 100'"'110,0" 

CON lt u 28. 1/31.8 , 22 .2/187 
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TABLE 4-4 

RANGE 6 SOIL QUALITATIVE RISK ASSESSMENT 

VERifiCATION INVESTIGATION REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 

STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLANO 

~ .. ", •• f 
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I.rg"'ol 
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,.. ........ m 
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Cone ......... "" Img"'!Il 
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C .... o_'- 1.1 
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TADLE 4 ·4 !CI>n"n".lI) 
RANGE 6 SOIL - QUALITATIVE RISK ASSESSM ENT 
VERIfiCATION INVEST1GAnON REPORT 
THE NAVAL SCHOOL. EXPLOSIVE O~DNANCE DISPOSAL 
STUMP NECK ANNex. INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLAND 
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(bl s..mo ... SM-MWOI-ol. SM-MWO' 02. s.oS·MW0 1 ·O~d .... ito, 0010""' .......... """.' ....... ..,., .• ,,., S05-MW01·01du" 

(I .. , _be .•• :"g ..... OM ond", .... ""mol .. ","'0,1I _. """nO on tho ... , ................. n. 
Icl Souroo R.ok·U .. ed Co",,"n""oon Tallt •• Aolv D'eo"'b" 1995, USEPA. Ckto_ 20. ' 9U 
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TA9LE 4-5 

ROUND 6 GROUNDWATER· QUALITATIVE RISI( ASSESSMENT 

VERI~ICATION INVESTIGATION 
THE NAVAL SCHOOL, E)(PlOSIVE ORDNANCE DISPOSAL 

STUMP NECk ANNEX , INDIAN HEAD DIVISION 
INDIAN HEAD. MARYLAND 
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TABLE 4 -5 ICon\i" ... ed) 
FlOUNO 6 GFlOUNOWATER· QUALITATIVE RISI( ASSESSM~NT 

VERIFICATION INVEST IGATION 

THE NAVAL SCHOOL. EXPLOSIVE ORDNANCE O!SPO$Al 
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TAB LE 4 ·5 ICon\h"J.dl 
ROUND 6 GROUNDWAT ER - QUALITATIVE RISK ASSESSMENT 

VERI~ICAT'ON IN VES TIGATION 
THE NAVAL SCHOOL, EXPlOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INClAN HEAD. MARYLAND 
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TABLE 4-6 

SUMMARY OF RISK ASSESSMENT RESULTS FOR RANGE 6 · GROUNDWATER AND SOIL 
VERIFICAn ON INVESTIGATION REPORT 

Mtd l~ of 
Conc,...., 

(ReS:dcnla l 
5C(!narc) 

THE NAVAL SCHOOL. EXPLOSive ORDNANCE DISPOSAL 
STUMP NECK ANN EX, INDIAN HEAD DIVISION 

INDIAN HEAD, MARYLAND 

EXpO$ur~ 

Roule 
Hazard 
Ind .. 

P"'~mele ... witll HUard 
Inde. > I 

2,4,10-T 'init'O:ol~'(!~. 
'DX 

Mar.ganese 
",,,,",, 

(136E·3) 

Cance. Ri. k 
Estimates > 10~ 

2,.(.S-T "n.:rOlclucno 
'DX 

, 
Cancar Risk 

Estimatc$ ~ fO~ 



ENVIRONMENTAL EFFECTS QUOTIENTS 
RANGE 6 GROUNDWATER 

VERIFICATION INVESTIGATION REPORT 
THE NAVAL St:HOOL, EXPLOSIVE ORDNANt:E DISPOSAL 

STUMP NEt:K ANNEX, INOIAN HEAD OMSION 
INDIAN HEAD, MARYLAND 

Chronic 
Maximum Ambient Waler 

DRAFT 

Environmental 
PArameter 

Concentration Quality Effecu Quotient 
Criterion'" 

SEMIVOLATJlE ORGANJt:S t;.glL) 

2,4H>Inllmtoluwle 25 ~ " 
:}.Nitroanol,ne 7,3' NA "' 
9 i. (2 -<lthy I h e "YI )pI1th a I at!! 1 e' 3 00 

ENERGETICS (j<glL) 

1 l-Din~robenze<WI ", "' "' 
2· A""lO-4, t;.d,nrtrOloluene 4700' NA N' 

2,4.{),nrtmtolueMe 17 3' 52 " 
2.(,6--Tnn,trotolueno 242' ,,,,' " 
N'troguanid ine 50,2 "' N,' 

RD' 65a' "' " 
JNORGANICS ( 9"l) • 
Alu'T\lr.um 12600 (UJ NA NA 

Banu." 131 (UJ NA NA 

Calcium ,06otl {F\ NA "' 
Chromium 29.6 (U) , , fl , 2.7 

Cot>a,t 3\ e (U) NA NA 

Cop~eJ 408 (U) 12" " " 
,~ 29000 (UJ NA NA 

... '" 273 (U) 3.2"'" " 
Malpeslum 9640 (F) NA "' 
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TABLE 4-1 (Continued) 
ENVIRONMENTAL EfFECTS QUOTIENTS 
RANGE 6 GROUNDWATER 
VERIFICATION INVESTIGATION REPORT 
T~ E NAVAL SCHOOL. EXPLOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX. INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLAND 

P~r~m.tel 

Ma nganese 

Mercury 

Pola ,;,sium 

SodIum 

"",,"m 

Vanadium 

Zinc 

Ammonia (mstfl. ) 

U - Unfiltered sample 
F _ Filered sample 

Moodmum 
Con~e ntrltl on 

1610 IF) 

a 12 IF) 

.4 11OIU) 

2070D (F) 

2 6" (F) 

438 (U) 

79,S (UI 

" 

J Positive detectIOn is <tuallfied as a n e_IImate 
K Posi~ve detectJon IS <tua~Led as bia.ed lOW 

DRAFT 

Chron ic 
Ambie nt W"er Enyjronmentlll 

Quality Effects Quolient 
Criteri<:ml" 

" "' 
O.O I Z:· ' " 

N, " 
"' NA 

'" 0 .D7 

"' N' 

110' · ' : OJ 

" 0.0 

(Il Unle •• ot~erwiSe noted, Lowest ObseNed EffllCllev'" (lOEl) obta lrled 'rom Quailly Colena for 
Water, 1986, U S EPA, May 1900. 

12) Criterion i5 chroniC wat"" qua lity cnleTiOrr c;<'I lCuiated as per EPA met"-ods ,n T~ lrn;lge and 
Opresko, 1995 

(3) Crite rion for chrom>um hased on hexavalenr chromIUm No chron~ amb..,n! wala< qual ~y Cf~enon 

lor the pro!ec~on c! freshwater aquat>c hIe establl5hed for tolal chromium 
~) Cnle ,ion 6/15J90 table 
(~) Cr~enon ,s basee ()II "lelal hardness Of 100 mGll 

CTOV1 



TABLE . -7 leOnl lnYld) 
ENVIRONMENTAL EFFECTS QUOTIENTS 
RANGE 8 GROUNDWATER 
VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLAND 

f igy,e 4_1 (6.~ ~ 11) 
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5.0 The ImprovIsed Explosive Devices (lED) Site (SWM U 26) 

S 1 sITe BACKGROUND AND PHYSICAL SETTING 

Th6 lEO IS lOCated s.outll of mher A~enu" 111 (he vmlty of BuildIngs 2119, 2118, and 2090, Th& &lte 

~passes 51,42 ecres; however. moSt InIm'lIQ exercISeS ocC!.JrTed in an area approxi:'nalety 3eO teel 

by 300 feet, Thos 81N 's o ften (e~rred to as & ... Vt P demonsl",.on area Important features oltne l EO 

are the Incendiary demonstratlon Mea. a demonstratIon ~ rea Iocate<l ir. fronl 01 Structure 21SS (!tie 

blea<;Mf11 BuddIng 2116 (used for m l>Cl rog chemicals). 1111(1 loe detona tion demonslrallOt1 area Ao;:ei$ 

to Ine sile Is contr~ l ad by lenono and a gate IccalN 011 Ncnef Ave nue No weliaMs ~~SI In Ina 

immeaiale v lC<n lly ol tne i lle, The loea!>on and genefa! features 01 til e lED ara displayed In FlQura 5· 1 

5.2 SITE OPERATIONS ANO HISTORY 

T~ e lED IS used 10 lesl and demonstrate tha e~p klsive potential 01 chvmi~al ml)(\uru The $':e .... as l, rSI 

used in No..amil&r 01 1957 arid IS stdl an itCtN" tra inlnglc!emonstf8hon area Acl",~ies at me Si le are 

performed year rouM, and rt IS est imated ",~t appr(w lTliIte 'Y 10 pound. (net e~ p"'5i.e ""e'g11t) of ordnance 

ere used In lhis area eiICn year The rolk)w lrtg chemlcal!Jexplos",es are 3mon; those ured at lila lED 

t:"alnlng alea 

Suffunc acid 

PotassIum cnlorlae 

PoIa!.Sl~m pe<ma"ga"ate 

Sod,um cnlQr1de 

Gaschne 

Alum,num poII .. der 

NMe ')cod 

Glycenn 

De t01at:on cord • 

Black powdel 

Red phosphorus 

So~",m I""I"",d" 

Hydrogen pcmxld" 

Milg.,cslum powder 

C .. lclu'T1 hypoe~lorne 

POIa.SIUnl nltrale 

Ammon,um nnr3te 

Ferrous o,,;de 
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Mobtoy cocktail ! were also used durin~ .ome of tn e tralnillg demonstrations T~15 Infonnatlon is ~sed 

on historical records ma.,t~ined by t~e Exp;o,p,.e 5afet~ Offfcer, whd1 ~re COMdered accur~te and 

tomp~ti! datln9 beCk TO Janu"ry 1900 (Ind",n He,d Nav~1 Surface Wilrf"re Ccnler, February 1995) 

~ 3 PREVIOUS INVESTIGATIONS 

PI10f to the field .cWI\leS CQn dlJCted fur thiS VI, no ~ny'(Onmentat sampling or analysIs had been 

performed at th e lED $ Ite 

S." FIELD INVESTIGAT!ON 

ThIS section dez<;j,De$ tile flll!d aC!JVlues thaI took place at the !ED S~e (SVYMU 26) dunng 1f1e VI held 

jnve$tiga~on CQnducted Septembet"IO<:;lober 1995. 

! .... 1 Soit Investlgllion 

5011 samples were coneCled ,11 the lED 10 <:Ietermir.e " contam,nated !-O,ls are pres.enl al suspected 

tIM"\OOstrationlltil areas (Fogu"" 5-1) AI eaen $011 IXJrlng or rroOl'1llOritlg welllRfotailed, """,pies were 

obta,ned lor ctremocal .nal~$'s from Ille 11-10 2· l<:Iot cleQlh ,nteoval and from the so~ ,nterval immedl8tely 

abo'" the water table Analyllcal resuKs from these s.ample!; are presenled and d,scussed In Sectoon 5,6 

"or purposes of iIWC S II~a! l n~ potential so<l contamination at the Incerxt lary oemonslration area two 50 11 

boI1ngs were drilled and sampled The lirst OOrl~g (S26-SSM) was drilled w~hln the sou,ee arl!a The 

second bom,!! IS26-MW(2) was drilled immedilltely downgrad""'t of thitsource area VISua l observations 

and Pholoioni2l1100n detector (PID) lead'''gs oflhe ue sods dod nal idl!nlo/y any a;l~.,.,r.t co~tam'1aI.0f" 

Soli bonng S26·MW02 was converted 10 mon'toln~ well 26MW02 

For purposes of onvesllga:lng tile p:ltentlal soi l conlam,nation a, the detoMIIOr\ tlemonstlaUon arca, two 

SO il borir>gs were drilled and samploo at Ih" site The first boring (S26·S8'.)1) was drilled Within the sourcc 

area The second borl"9 (526·M'Mll) was drlJ!eO immedlatey d;)Wngradlcrt of the source area Visual 

ohservahans '" the $Ite iIoC"s did not idl!nhi'y .my apparcn: eor.tarmr.aloon There were some el!!vated folD 

read,ngs (up 10 150 Pt>m) In tlce Wli 'Jowever. the sOli d:d !lOt appeal to De sta,ned or v.s:.oally 

o;:ntamlnaled SOIl boring S26--MWOl was convened to monltonng v..an 26MW:)1 
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For p'Jrposes of IIwesttg8tl"Q potMt",1 soil contam.natlQ,1 at BUlkJ"'~ 21 16 (w~ich wa~ used for mlxrng 

chamicals), Orr e ~I OOl"lng (S26.SB03) was drilled ar'ld sampled nea' the efll~e~t er'ld of a Frer>Cn drain 

that e~~s the southern edge at tne buikJing V,sual O~ser'>latIoM and PID readinlls QI lhe Sit ... soil. dod not 

Idl!:'lhty any apparent COIltam'nahon 

Fa. purposes 01 d'\arilCl8r!Z..1g sool contam,natKin at the ilrea in from of Structu'e 2158 (!he bleac:he<S). 

ooe so~ boring (526-5802) W85 drilled aIld nmple<:l Sase perSIJnnel i:JenliTied lne Ioca1000 as tJe<n~ !h4! 

mosl likely spot for me ml~lng and bumrnQ act""Ioes eondu.cte<.l lor classe$ wh,ch sat on tne bleachels 

Visual oMervatK>l1s and PID re;>d lng. 01 the site soilS did not Identify any apparent contamination 

For purpo ...... 01 charae~el'"Q:,ng the background $001 COf'ld,tQM al!hes,le Or><'! .o~ bonng (S26-M~3J was 

""lted ard ..... mphocl at a IoeabOn upgmdoenl 01 \he $fIe The 100t bonrog was converted tt> monrtomg _n 

26M'Ml3 

5.4.2 Groundwater ,lnvestigation 

Thr~ monrtonng wells 125M~j, 26M'11/();/ 26M'Ml3)were onsta'ied and sampled 91 the 5~" to det .... mine 

whethe! groun<1watel eontamlnal00n was present In tho sh;ollow walcr table aqulter (see ",'!lure 5-1) Th .. 

samples were analyzed for !he parameters hsted on Table 2-1 

One ro~nd o~ synopt1e ground "'ater~ev~ meaa~remenlS was o~ta",ed lrom 1M three well~ On October 17, 

1995, to determine the groundwaler Ilow directioo 3Cros~ the sile The groundwater elevatK>l1s ,,'" shewn 

on the 100lowo"9 table 

Elevation of ! Oeplh 10 Groundwater 
Well Name Mt! .... uring PoOnt Gtc)undwne, (II..) Elevation (II.. MS L) 

1ft MSL) 

26M'MJl 10.55 ~,93 1.62 

, 26MIMJ2 29.14 t454 14.5 

I 26MW03 ~M 1244 2160 

... rtSo"g-head sl~"'J tMl was performed sr each ollhe monl\Cnng ...... lIs ti) (!e;erm,,,e lhe p,,,meabol:y 

c haraClefls~cs 01 the aquiler The results ol:he aquifer teslIng ""'" :.resenle<l In Sco;!o::>n .5 5 
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5.5 SITE CHARACTERISTICS 

This section discusses the site-specific geology ~nd hydrogeology of the lED 

5.5.1 geology and Soils 

Surface and subsurface sa<l was classified in the fi eld for the tour soil borio1gs and three monitoring we:1 

b<.>rings drilled at the site. The information was used to classify the site geobgic conditions Figure 5-1 

shows the location of the monitoring wells and soil borings, as weU as a cross· section that was developed 

from data collected during the current inve$tig~tion, Cross·sectlon A·A' is shoOwn in Figure 5-2 

Fill material consisting of silly sand with gr-wel was encountered at the ground surfacft, and ranged from 

1 to 2 feet in th ickness. As depicted on the cross-section. til e fi~ is underla'1 primarily by siay sand with 

clay, The relative 3rr<Junts of sand, sill, and clay vary across the site. As depicted on the cross-sectb<1, 

the lithobgy encountered at 26MW02 consisted of silty clay with onl)' trace am:>Unts of sand 

5.5.2 Hydrogeology 

Hydrogeological conditions at lED have been interpreted from data obtained rlunng the fieki inves tigation 

activities. tn addition, phySical features, such as the ground % rface topogrJph, (as Vtown on Ff;jure 5-1), 

were conskiered when making generahzed interpretahms regarding !he groundwater flaw direction, 

The site 15 Characterized by a shallOw groundwater table (appro~imatery 10 feet below ground sur-ace), 

contained with,n a silty sJnd with day aqu'fer. The pres.ence of si.niliC<lnt amounts of fine s.ediment, 

resulted in a high turo.'dity in m:>nitcring l'iell, 25MW01, 7flMl'lG2, and ?6MW03 Rccr.~rge of the 5~aliow 

aquifer is likely to occur primarily through infilt"'tlon 01 precip;tation 

Because the three rnonltoril1g wells are wred ,n ~ relative~ s'.r~ight Ilnc. a patentlOl'l1etric surface map 

at tce lED site was not ger>erated However, based 0.1 tile groundwater-level measurements Jnd tile 

IOpagrJphical features at tED, the generalized groundl'ia:er flow direct;on COLlld be determined 

G!oundwater flows in ~ soutileasterty directron across the site Bas.ed 011 a iinear measurement from 

monitoring well 26MWOl to 26MW03, t~e groundwate' gradient WJS CJ'culated to be appro~imatel)' 0.0:>4 

Since it ca~not be delermir>ed whether these Ih'ee l'iells are direct~y aligr,ed with the groundwater Ilow 

directcn, if can o'lly be assumed th~tlhe 'low gr~dicrt 's 0.034 or Iligre' 
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A nsing-t>ea<J s,uQ test was performed at each of the monitoring wetls to determirle It>e perme301lity 

ch;Jracteristics of Ihe aqu,fer. A5 shown on the fol lowing table, the average ny(!r~ul k: wnducti'l1ty was 

c~lculated to be appro~ .ma te t)l 0.f.5 fLlda y (2 99 ~ 10~ emls!:C) 

SUMMARY OF SLUG TEST DATA 

W,," Number Rl,lnll-Hud SIUIl Test (cmlnc) 

26M""," , '61 x 10"' 

26M~2 1,95xl0~ 

WMVV03 6.57 x 10" 

299x l0" 

A$sumlrlg ;In ellectve aQu.fer porosity' 01 ~ percent and uSing the <;.aleullited pote~tiome:nc surfac. 

g,a",oeot 01 0.034 1'tItI, the uerage groundwater veootl IS caioulated to be at leas t 35 fl>et pel Voal 

Hydraul;,; conducti vity test dat~ plots and ca!c\llal lO<1s based on the slug tests are Ir'I(: luded in AppendiX G 

5.6 NATURE AND EXTENT OF CONTAMINATION 

ThiS M!CIIon preser.b I.~e lesulls of Ihe analySIS 01 enwonmental s.rnples co!:CC:ed a: the 1::00 sole. 85 

~escnbed In Sections 5 4 1 .. nd 5 <I 2 All samples collected ~ "nalyzed accord,ng (0 tt.e "'.eIMes 

spec<i1e<;l ... the Venf!Ca~QI'\ In\''' 5 b g~t ''''' WoII<. P!an (HALLIBURTON NUS, September 1895: Samples 

were analy~e<;l by GP Env lronmenta; Serv k:e~ , 11'0 An aly!>::al ",suit. ale presented in Append" I 

A-~ dala ~~"",ated were valIdated according 10 EPA National a~ Reg'on til guidelines T.~e oata 

validatoon w .... perlormed by Blown 8. Roo! Envlrormenta' validallon chemiStS, who It)U\,"ely v"h::l,,\1'1 ~.a'a 

from nUlT'.I!rouS t;U)Ora:ories produCln!;, data unoer tne F.PA CLP Data vilhdation mem",and;l are 

J ...... nted In Append,x J A copy of the complete dilta vlIlv.latlOn pacl<.age. is lI\Iallabl .. to the Na"V and 

:r> g U.5 EPA Re{l iOl1 III upon re.~"est 
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Tne results 01 the anal~I" 01 ""I samples colIe(:led ;II SWMU 25 (the IED).are pr .... nted In Table 5-\ 

Surfac(l and sUbsurface soil samples we ... oolleeted In lour areas 01 cor-oam. 

1 the IIlcerKliary demonstrabon atea. (580<1 and M"U)2) 

2 the detonation den".:mstrabon area (S801 ~nd M'Mll ) 

3 the French Drain system in the vk;1Il1t1 Of Build Ing 2116 (5B03) 

4 and lIle area In lront of bleac;/1ers (5B02) 

Backg,oundluogradoent lOil 5amples we.e COllteled dUMg me IIlstatlahOll 01 fIIWOl, located uP!lrac:llen: 

of all areas under Investogabon 

Altnou~h more than tOO ta'll"l analytes we ... Included ir1 the organ;:; ana!y,es perfo~ by GP 

Env ironmental ServICes, poSItIve detections we ... reported for the following organie compounds only' 

Toluene (C~ ... z :>3 7 "glkg) 

Methytene chlonde (C_ ~ 172 ~g/lo.g) 

Chloroform (C_ : SO I"l!kg) 

Cilrboo dISUlfide (C_ : 1 25 yglkg) 

61s (2-elhyl hexyl) phthalate IC_ z ~6 B ~g!kg) 

NO Of9<UlICS were detected In the surface Of sub!urface soit samples collected durinQ me IIlsl.a!L;tlon 01 

lhoe upgrad ... nl mot'iltonng _II c. in the sod bonng aampiK collected from French drain area In the VOC:lnoty 

01 BUIldIng 2118 TOluene. carbc:n dIsulfide, chloroform, and methyler>e chlondc were detected on tIla SC~ 

$.Imples coltected at ~he aeto .... ~on dcmonslrabon area Chloroform lind b'B (2~thyt hexyt) phthalate wefe 

dctocted ,n the 50;1 umpiK colle<::ted if: the ;nl;endl~ry derronstfa~on Brea Metn~len .. chloride wa~ 

dete~ted ,n the so,1 bonng sam~es collecte<t trom thc irea in fron: of Iha bleachers. However. the organ,e 

COI1c:entral>on& detected on a"y 01 these areas ;;ore s"" ,l ar to blank ~ootamir.at,on 'action leve:s" calcul;)ted 

a"" applied to othal volal,t~ organic data coIl~cled lor tne I!::D OrganIc CQncewat.orts d,d root va.'Y 

Slgnifoc.antt~ "'Ih daplh PCBs ard energglJC compounds were not detected at the fED 

InOlrlamc: conc:enlrabons In shS::ow soot sample$ (COllec!eCl from 0 10"2 :eel below groum' sun"",,) and m 

tne subsurface sample! (ooleeted just atove 1M w~t~ table) we ... cornPB:ed to cQ('o""....",lrai:ons in \1'", 
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backgrour>d samples colleoted dunng the installation 01 monitoring well S26-Mw:J3 Wth the exception 

of barium, beryllium, coball, m<lgnesium, potassium, selenium, thallium, vanadium, tin, acd cyanide 

inorganic target analyte concentmtoos in tne incendiary demonstratiorl area soils were detecte<l at 

con~entratoos two times Cf greater than those reported lor tr.e bac~groun<J soil ,ample" Hcwever, wLtM 

the exception 01 silver ar>d arsenic, inorganic CI:lnce~trations were oot detected ~t CI:lncentratoos greater 

than five times background, (Silver was detected in S26-SBD4-001 at 10 times background and arsenic 

was detected in S26-Mw:J2-002 at five times background,) Inorganic concentrations at th!! incendiary 

demanstratoo area did not differ signilic~nUy between shallow and subsurface samples InCfganic 

concentrations were generally higher in tt>e downgradient location (Mw:J2) tllan the soorce area Iocatkln 

(SBD4), Ammonia, nitrate, TOC, ~r.d TPH were also detO!cted aoclYe background 

Calcium, capper, mercury, nickel, sodium, and ~"ve r were the only metals detected in the soil samples 

collected in the detonatic-n demonstration area at concentrations twice (or more) those reported ler the 

background soil samples, Concentrations 01 caicium and copp.er in S25-S801-01 were more than 10 times 

background, and the concentration 01 nickel in S25-SB01-01 was mOre th~n 5 time5 background 

InCfgank; concentration5 did not si.nilicantJ;o diner between shallow and ~ubsurface samples_ AltMougr 

cOrlcentration~ Were generally similar, higher concentrations were detected in the source area k.>catkln 

{SB01) than the dow"'gradient k:>cation (Mw:J1) TPH was detected in S26-SB01-01 (30,\1 rll9ikg): 

hO'Wever, the concentration was below that reported for bac~ground (39,1 mglkg), 

Leao, sooium, and .i.1C wem the only ,norganic t~ .. ,et anaJ;otes delected in soil samp:us at Bc' l dlng 211B 

at cor.centrat.ms tw'o times Of greater than tMose reported lor ttle background ~oO samples, Only lead in 

S26-SB03-oo1 (g5,7 mg/kg) was detected at a concentratic-n liv~ times background Inorganic 

cer.centrations were generally higher in the silalbw sample thall the subsurface sample Ammonia "'ld 

nilrJte were ~I,o detected above bJckground 

Anlirrony and sooium were the on'; i""'ganic target analytes de~ected jn soil samples Irom S26-SBG2-002 

(t.oe Jr"a in front a( the bleachers) at concentratoos exceedlog twk;e those reported lor th~ b~ckgrOlJ"d 

scil', lnorgan'c concentrations in :he subsurfaoe SO<l ~ample were generally Similar to Cf higher than tho5e 

'cported lor t~e shallow sample Ammonia in S25-SBOZ-ool and TPH in S26-SB02-oo1 were detected 

above badground, 

5-7 eTO 222 



DRAFT 

5.6.2 Groundwater 

The results 01 the anal~sls of groundwater samples collected at the lED ate presented in Table 5-2, 

Chloroform was detected in thD upgradlent well, 26MWQ3, at 3 1 MgIL. Volatile organte compounds were 

not detected in the site rl);Xlitoring wells 26MIN'JI or 26M1N02. Semi,olatiie organte and energetic target 

analytes were not detected in an~ 01 the groundwater samples collected at the lED 

Arsenic, calcium, cobalt, magnesium, manganese, and !>O<lJum coocentratKms reported lor unlitered 

groundwater samples collected from one or both 01 the site momtoring wells exceed those available lor 

the background monitoring well. However, the concentrations 01 these inorganic analytes were generally 

less than two times those reported as background coocentratic>ns. Only manganese and sodium were 

detected at roncentrations greater than two times baCKground (three and live times greater. respectively) 

Me: .. ls cancentf<ltions detected in the liltered gr01.Jndwater S<lmples are generally similar to or less lha~ 

those reported lor tile unfiltered groundwater samples, Arsenic, barium, cak:ium, cobalt, ilOn, magnesium, 

mangal'!ese_ potassium, sodium, and zinc concentrations detected i~ the filtered groundwatllr samples at 

the I ED exceed those report"'d in tr.e filtered background samples. Howllver, as summarized in Table 5-2, 

only iran and manganese were delected at concentratKms greater than live times background (6 and 10 

t;mes greater, respective'!), 

tno'ganics were not detectlld in the I ED groundwater samples al concentrations exceeding federal pnm~ry 

(health-based) MCLs. However, unfiltered aluminum. unfiltered and filtNed iron, and unfiltered and filtere~ 

manQanese concllntratKm" e~ceeded secondary (aesthetic-based) MCLs. Max;mum carx:entr3tlons c~ 

alJminum and irTl in the unfiltered samp",s were d",tectw in the up;J,adient groundwater rr.:)rlitorinei wei: 

5.7 QUALITATtVE HUMAN HEALTH RISK ASSESSMENT FOR THE lED 

l~ble 5-3 presen:s th~ ccsults 01 the qualitative human heallh risk assessment of target ~nalyte 

concentrations detecled in the soil samples coll ecled at the lED Organic concllntrat","" detected in lED 

soil ~<lmples do no: exceed the EPA Region III RBCs br soil ingest"", DC SSLs derived to the protection 

of 8ir quality Methylene cl'bri~c was ths onl,' organic detected at concentrations exceeding the EPA 

Region III SSLs for the prcteclK;" 01 gro~ndwater. Howe,er. it shou 'd be no~ed tMJt rne"hyl en ~ chlorKJe 

w~s not detected In the groundwater ,ample. colli'cted a~ Ihe s,:e A~ noted pre',iou51y, the moth~lene 

CTO'12, 
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c:hlonde conce<1tratlons d9tected are similar to ~an~ contam."atlOl1 "action l e~els· c;alcu lated and appl.ed 

to other envjronmentill umpH3S COliecte<J dur.ng the VI Tnus, the methyle~ chlotide concentrat lO'l S 

reported may not De ,ndlCiltLve 01 actual SIle-reiated cootaminatcn 

ArsenIC, bolnum. beryllium, .. on, manganese. and nICkel were detected In Ihe lED soil sample1 at 

concentrations exceed.ng EPA Region III RBC. for soil ,ngestl<'" or SSls for \he prote<:t~ of 

groundwater "The banum and berylijum concentrations reported are simlla, to \nose fep<Jrted 1o, 

bac~9round Nellnar of the~ metal. Will 08 further eva ll.lated in the nsk assessment Ar&en <:. ",on, lead 

manganese, and mckel are selected as copes and will be further e~3luated In tM fo ll<)v..i", quanllt~:I~e 

'la k assessment 

A!> presented in Table 5·4 arsenic and manganese wem me only targe1 anatytes noted on Ih& tED 

g,oun:lwale, WImples at concentratIOns e~ceed,ng fade,al Of state dnnlMg water standards health 

IIdvjsories, or EPA Reg"'" III RBCs fOf tap .... 'ale! arid background concentratkln. tit s~outd be noted that 

arsen ic was not detected at concentra1>on s exceeding lederal or state MeLs.) Both p.:JrJrneters are 

se l~ted as copes arid will be further eva~teO I~ the 101~1g quantl:at~e fisk assesMlent. 

5.1 QUANTITATIVE HUMAN HEALTH RISK ASSESSMENT FOR THE lED 

A quanhtatMI nSk a$senment was pel10nned for the OXInSlltuents detected ,n lEO IC<ls and ground .... ater 

lIS detailed in the rISk ilsseSS"'<ln l spreadsheets ,ncluded In AppendiX I and sumn'a,,~ed in Table 5·5 

A~hough arse.HC IS present in il il the lED areas ,nvesltgated, includir.g the upgraOltnl (bac~9round) 'rea, 

eancer nsk e&tlmates develop"" 101 the cor.eentraUI)nS detected in the lED 100,15 do not E~ceed the 10~ 

:0 10" canellr ns~ rang ... oflcn evaluate::! ir. the de~t'lopment 01 reg~tato.-y S:andards and ent,,"a and ,n 

(je{erm,nll><J the need tor rem""",bon al soles 01 e~~ ... onmental cor.cern The h&ard quotier.t calculated 

b.1s9d on ,roo co,centrabons ,n so,ls col1eded In the ,~d",ry &:monstratoon area e_oeed t (OOt af1I1esS 

Inan 10) when the res'(lent'a llar.d use sc.enar.o IS oOill.Jated However, It s,'1ou ld be noloo that tM hazard 

Index developed for background iron concentration, also exceeds 1 when Ine resodentoa lJaM ~se SCenarOO 

15 ellah'aled Hazard lodices do flO! exceed uml)' when Ihe IMuSt",,; land lise scenario is evaluated W.t", 

me e.cephon 01 one ,ron detection In the incend,ary detnonS'raton .. 'ea, ,((In concertr"\lons ill the lED 

so'ls are &omllar Of lower than ~ ""tea In '()Its o;oUected durin,. the .... SUlllatl()l1 01 the upgradoent 

monaon~ weU 
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HOWl!'o'ef. the evalWhon 01 chromium and roW"" ' .... ul:"'d In EElli "hghHy in e~C6$5 01 1 Two 01 \he 

In,,,,,,, """la'S mtaSu''''me<I\s 1ha! yielded EEOs ex~gl wefe from lhe upg,aclI"'1'I1 wei (S26-MW03) 

Several f3e~ le$scn the potentIal risk ~suKlng from IheM! metals. AU 01 the e~reedanees were from 

... n~tlete<j Un>ple1. rather lhan ftttere<j sample~. a fact whIch suggests lhat many 01 Ihe metalS P,"'SMI 

In \h'" r;Jroundwale, lire associllted w.th p;orb;;ulat<>s Melal~ assocrated wfth partrculales would nOI be 

expected 10 be mObrie 'n g,oundwater 11'1 addillon. I: IS generally beJreved that the dissolVed frachon more 

closely approxImates the booavdabie eoncenlrntJon 01 metal in the wafe, r;oIumn Tte MaryLa:nd Wllter 

auar.ly Stllndllrds fOl' protec~on Or aquilto::: tife lI,e basitd 01'1 disS<lilled metals to reflect rn;s beh",t In 

a~dl~on, me~ coocenlralions In g'O\lnciwat~r may decrease as groundwater II1""es Ihrough lhe &Oit d\.le 

to the adsorpuon of matats 10 SOII$ Finally. metals ,n groundwater would ti kely be s>;nltican~y d.ll/tea 

u>'On dl$Charolfl to surillCe water For chromium, an <tddlbonal foctor '" the fact thai 1M Cfr\ef'(l(t is wsea 
on he~lIvalen\ enromlum, wnt'!a! total chromium (hexaval~nt .. tnvalent) 10135 measwed In tM 

9roun~water samples 
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TABLE 5-2 

CONTAMINA.NT OCCURRENCE A.ND DISTRIBUTION 
IMPRQVISE:D eXPLOSIVE DEVICES (lEO) SITE _ GROUNOWATER SAMPLES 
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I NOT OETECTED 

INORGANICS (~gll) 

c , 
c , 

,,90' 5660' 11100' 
I 1 0"'- 11 0" 11 0"-

2.1' 1 9'" 19· 
1,9" 2.0 19" 

U 89' 89.7 14(1 
F 6U 23.6 14 rr 

Calelum U 4830' S180~ JSIIO· 
F 5200' 5010' 1980' 

Chromilim lJ 1~ ~ 10,0' 14.8' 
F 10,0"'" ;0 D"" 10' 

lJ 17.6 11.8 15.6 I 
F 22.0 16 ,2 14, 0" 

COP>'e' U 15 CU 15.4 .'.1: J I 
F 15.0'· 150' 1: 

I,on U 8120 14200 22 I f 470' 305 
I.lagnc,"um U 4000 3810' 

F 4210' 3440" . I 1:192' I 
U 297 1090 "R I F 340 1160 

P:Olas~um U 2010 2240 I ' 
F 2020 1800 1040 

:'96)0.'1' 5·16 eTa 2il 



TAB~E $-2 (ContlnlHld) 
CONTAMINANT OCCURRENCE AND DISTRIBUTION 
IMPROVISEO EXPLOSIVE DEVICES (lED) SITE· GROUNDWATER SAMPLES 
VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOl., EXPLOSIVE ORDNANCE OISPOSAL 
STUMP NECK ANNEX. INDIAN HEAD DIVISION 
INDrAN HEAD. MARYLAND 

26MWO, ' 
PIr~meler' 

A, ... . 

26MW02 

Art • • 

DRAFT 

26MW03 

Upg,adient lED Sile 

, 11600 10000 

F 

NOTE. A ll po$Itlve dele<:lion, lIa~c bHn bold itd 

U • Unfiltered sample 
F • F~tered SOImple 

28.8 "., 

2 Duplicate samples taken al th,,, "te (lOIal petroleum nydrocarbons only) 

, 

o f-'os~/Ye result .uallfied as a re, ... 1( of melho~ 0' held :;,ual,IV conlrol bla.1k conlamlna~on Compound IS (1(01 
conSIdered to be present In ,...m~la 

.I POSItIVe detecl"", is qualified as mn est,mate 
K Posttive del~t.,.., is qualified as ulilsad 111gl1 
L Poslt:ve result '5 qualif",d as brUe<:! lOW 
U I\nBlylc nol delocled Reported resull Is tna detecl'M ;,,,,,1 
UJ Anar/le not detected. Reported 'c s~ lt IS toa astlrrated det~ction '.011[ 

Ul Nondatect of an<lly te considered biased law 
UR N:>nOetecled result cofl:lKlered to De .mreloable 

c;;e:lO,,, ~.t7 eTO:;::;::;: 
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TABLE S-S 
SUMMA.R.Y OF RISK A.SSeSSMENT RESULTS FOR lEO _ GROUNDWATER AND SOIL 

VERIFICATION INVEsnOATlON REPORT 

1 
E~po,u" 

ROLlIC 

Ingeslo:)tl 

"""'" Conlact 

-;-nl~:~ 

!n;estur, 

Dermal 
C~~ 

, To\"l s 

I',!!c$'jor , Oe''hill 
Con to,,: 

fC ialS 

Inge~l io1 

Dcrmal 

Cu.1'''''' 
Tola~s 

THE NAVAL SC HOOL, EXPLOSIVE QRDNANCE DISPOSAL 
STUMP NECK ANNEX , INDIAN HEAD DIVISION 

INDIAN HEA D, MARYLAND 

Huard I"'I~", I ! P.r~metert. with Cance' Rislo: 
H3~~rd Index ~ 1 Estlm,tes 

1 8~[-<l2 1 23E~ 

1 5m:::'02 - e 671~·8 
, 

3.43E 02 , I nE..G 

~ 80E·0· 1 tOE-5 
, 

5 44[·:>2 , " 240::;- 7 

I 
5 J.1E -~1 

, , 
I. 1 2E-~ --

, 

• GaE·C1 - 417;:-6 
, 

2.0tE-<ll - 293E-7 

36g~-OI -- 445FG 

4 4C~ .{)O :roo 3 73F~ 

667E·Ol -- S IIE-7 

5.09E-OO I -- 38 1(-,~ 

Paramete .. with 
Cancer Rl l k 

EltlmUcs> 1()'" 

-

, 

-
, 

, 

-

-
--

--

-

, 

Paramel ... W,lh 
C~nc" Rls lo: 

Estiml1n ~ 10~ 

-

-
An,cnoc ,-

-

--, 

-
-

, 

!Vse .. 'c 
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TABLE 5·5 (Continued) 
SUMMARY OF RISK ASSESSMENT RESULTS FOR lEO _ GROUNDWATER AND SOIL 
VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX, INDIAN HEAO DIVISION 
INDIAN HEAD, MARYLAND 

I .~,., I Concern 

lEO -
1)folOrl3iion 
De r"'IO' ~ I r~t • .." 

"'oa 

lED -­
H3c<qrount! 

-

I 

edla 01 M 
C oflCCrn 

Sn,l 
ndJ s ~nal 

'c:l a rio) 

-
So h-

esrdcn~al ,R 
""' 
. '3nC) 

SO, 

Ird\JilnRi 
'''''!l(llO) 

;;01' 
~'.:tpnto.l (R , <:enano) 

..• -

.. 

• 

L 

E.posutC 
Route Haurd indu 

1"<Jc,b, :.! 18F,·0' 

D<Jrm' 1 99E-0' 
Con~""1 

lota;s " HE-02 

I.'ges\;c., !I71E-Ol 

,,,,,,,,," 6 7ilE-02 
Co~~~t 

Tow!> !D91:::-01 

I ',g~'tic, S.CO!:·02 _ .. _-
DcrlTh! 6461:-0. 
Co~:a:l 

Tol .. '~ 1 15[-01 

1!l!i"'" en 1 3 - t;.CO 

D.rn-al 2201'·01 
CO<II,d 

TotJIS j 53E _00 

Parameters w,th 
Ha,am Ifldu > 1 

.. 

· 

.. 

· 
.. 
.. 

· 
'roo 
.. 

· .. 

Cancer R.5k 
Parameters with P arametcno with 

Estimates 
Cancer RI5k C.nee. Ric" 

Elllm.l~s > 10 4 Ellim.l" > 104 

j 18E-6 · .. 
.. 

8.30E·8 · .. 

1.26(-6 . 

1.06E-5 · ArsenIC 

2. 3010-' · .. 

1':N3E·5 .. . 

S.65E·7 .. .. 

~C9t= - e .. . . 

926E-7 · .. 
T 75E-,> · .. 

.. 
1 68E·7 · .. 

U2E-€ I · .. - --
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TABLE 5·5 {Continued! 
SUMMARY OF RISK ASSESSMENTRESUL TS FOR lEO· GRQUNDWA TER AND SOIL 
V ERIFICATION INVESTIGATION REPORT 
Tl1E NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX, INDIAN HEAO DIVISION 
INDIAN HEAD, MARYLAND 

I A •• a 01 I Media 01 Expo.",~ 

Concern Conclrn Rome Hazard Index 

~ 

,(0 GroYndwater l"oe,liJC1 6 1!11:.·OO 
;·."t e ~ iu e." tl a l IG5-1 E + D~J 

SCf!rarIC) ---
(.'er"" , 3661:-01 
Co",:.aol (4 1IF-Ol) 

'nt,,, iO:i<!n o OOF +'00 

I 
(0001:'00) 

lot31S 6 sse-oo 
• (6,tl5e·OO) 

Parameterl WIth 
Hazard Index" 1 

tia"Q a ~ esp 

~~ 

-
~ 

Cance, Ris~ 
PltlimetCrI with Parameters With 

Cancer Risk C.nc. . Risk Estimates 
e " lmUes > 10~ Ellimates" 10" 

4 70[- ~ ~~ Ar,,: ," c 
(448E-5) 

839E-6 ~~ -
(7 .99[-8) 

000£: .. 0 
(o.ooe<O) 

4.71 E-5 - Anenoc (We'ed) 
(4.49E·5 ) 

" ;0 
» 
~ 
-< 



P~rametcr 

Val~tlle Organics ("giL) 

IChlorolorm 

norgen cs ( gil) , 
Aluminum 

ArMn;e 

Bar>um 

CaJc.um 

Chromium 

CoN:1 

Cepper 

,~" 
Magn(lSIum 

Ma"98r.ese 

PotasS ium 

Sod L~m 

Vanadium 

7t~c 

~or"~ (""~Il) 

U • Unfillere~ S<lmple 
F • Filt e' e d sam",e 

TABLE 5·6 

ENVIRONMENTAL EFFECTS QUOTIENTS 
IMPROVISED EXPLOSIVES OEVICES GROUNDWATER 

VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL. EXPLOSIVE ORDNANCE DISPOSAL 

STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAO , MARYLAND 

Chronic Ambl,nt 
Mnimum Cone,ntralian Waler Quality 

Crilerlan'" 

I " I 12<10 I 
t 1100' (U) "' 
21'(U) .ocr' 
140 (U) N' 

5200'(F) NA 

14 e' (U) 1l ~'" 

11 (F) NA 

163 (U) 12"" 

22100 (U) NA 

(270'" (F) NA 

lt SO(F) NA 

364D (U) N', 
4!104DD (F) " 314 (U) "' :'61 (U) '10"" . 

060 " .-

J POSitive <leeclion IS q ua llfi e ~ 3S an e.t,ma" 
K Poslt",a detectio<1 IS quailli e(j as biJscd hig h 
I P05 llwe detect"," I~ QU311 ~ i ed a s biased low 

DRAFT 

Environmental Effects 
Quotient 

00025 I 
N' 

OC, 

"' NA 

" NA 

" NA 

"' 
" NA 

NA 

NA 

" 
02 

I:) Unless othe ....... iu noted. lowe,,1 Observed E" 8Ct l!lVel$ (LOEL) obla'oed from Qual,ty Crte"" 10( Waler. 1986 
US EPA M3Y 1%5 

i2) Cllr"m," lor chromium b~ on hexavalenr chromllJ'" No ch,on C am!)'enl ""<'1er quabty enteriCn !:>r ~"e 
prOtec1101l oIl:eshwater iIq!la t'" h~ establ:3l1e~ 10' ~I chromium 

(3) Cmenon 61ISAO table 
(4) C,ite""n :s ba Se<:! on a total hard ness of 100 mglt. 
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6.0 The Inert Ordnance Devices (100) Site (SWMU 27) 

6.1 SITE 8ACKGR;OUNO AND PHYSICAL SETTING 

Ttw! 100 is locilled off a dirt mad In Ille vlemlty of tr>e lotersocho!l 01 Nene!" A"'&nli~ and Lew .. Road Tna 

site consi"ts of a datarlOlating concrete pad measunl"l\l Jpproximale ly IS by 12 feet. T .... o circu lar 

manho~s exist In tha tOIl of tMe cone",te pad. Which 1$ located on th e slope of a stoop hill. A 4- to 5-loot 

depression exis.:s ,mmediatel~ below th e COrlere!e pad Discarded ,nc" ordnilllC8 (11.1> fuses). can De 

S&lIn underneath Ih~ pad direclly below the eirC\JIar ooen,ng 011 the easl !lOde of the pad A.::cess 10 Ille 

100 is controlled by • gat~ Ioc;;oted on Archer A.~ve ~~ilndS and Chicamuxen Creek are Iocaled 

dowr.grad'ent (southns!) of the s~e The toc:at!Of1 and general features of (he 100 are dISplayed In F'gure ,. , 
6.2 SITE OPERATIONS AND HISTORY 

I.1m,mal backgrouna inlorma.bon ,s ava,iable 10 dale regardml> hi!;torJCiIJ acti\t~08$ alll>e" 100 The bu'lChn~ 

Ofl;,nalty altlp I~.e coocretc pad attne 100 may hav~ been BJoill.ng 20(;1 At one ~rne. ~"adcral! :Uselage 

may have been Uua:ted atop the 100 and mIIy ha~ been used '" va,",ng e'er<;ises (i c u." IflI,n'n~ 
exerose woukl nave s,mutated tile deoctC\liltOln of unll~pjoded ordnance ~board a d<lWned aircraft) . !lased 

on ~Isua l ",.pectlon of the site, 100 Was used fm tMe disposal of inert ordnaroco In the 19SOS, concrete 

was poured in~o the hole In \roe concrete pild covering lite 100 It i. not an act.~e dISposal site 

6.l PREVIOUS INVESTIGATIONS 

P10( :0 't1o ~"kI acl""loes conducted for th's VI no sampl,ng or analysIS n~ Oten perfo.~ at Ihc 100 

Site 

6.4 f iELD INVESTIGATION 

T~,s .ecl,on deW,bc. Ihe liekl ~ctiv;t"s Ihat 1OQ~ place at the 100 S~o 

,., c~o 222 
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Two surfa"", soil sampie~ (0-2 teet below ground surface) were collecled Irom a surface depressio1 

located immOOiate~ downgradient 01 the dIsposal area to determine the absence or presence 0' 

con:amination in the soil. The samples were anary-zed lor Appendi~ IX volatile orQaniC5 (VOAs), Appendix 

IX semivolaWe organics (SVOAs), Target Al);Jlyte List (TAL) metals, tin (Sn), cya~ide (eN). tolal organ>::; 

Cattx>n (TOC), nitrate-nitrite (NO/NO'). ammonia (NH,), Method 8330 explosives (including TNT, HMX, 

and ROX), nitrocellulose (NC), nitroguanktine (NO), nitroglycerine (NG), and pelltaerylhritol t~tr,,"itmt~ 

(PETN), Sampling bcatlons are &hown on Figure 6·1, 

6.5 SITE CHARACTERISTICS 

Tnis section discusses Ine site-specitic geobgy and hydrogeology 

6.5.1 Geology and Soils 

No soil borings were drilled at tile 100: therefore, the slte-spec,r", geobgy 01 the study area could not be 

determined, The general geology cf the area is described in Section 3,4 

6.5.2 !::IYID"<>geology 

No rr.onltoring wells exi , t at the SV\lMU; therefore, site-specil>::; dat~ do not eXist to classify the 

hydro.oological cooditK>ns However, the ger>Nal groundwater flow drrechoo can be interpreted t)' 

obse",ing phySical features present at the site, sucn as the grolmd surface topography As shown 00 

Figure 6-1, the surface topography dips to the southeast, Groundwater is expected to mim>::; the surface 

topography and Ibw to Ihe southeast to' .... ard a wetlands area 

6.6 NATURE ANO EXTENT OF CONTAMINATION 

Th:s sectK>n presents tr.e results of thG analysis 01 en,ironmental samples co~1ected at the 100 Site, as 

describ<:d ;n Section5 6,4 Aii , amples collected were anary-zed according to the methods specilLed in t~.e 

Verif>::;<ltior> I nvestigat'on Wort. Plan (HALLIE URTON NUS, Sept"mb~r 1 %5), Samples were analyzed b)' 

GP Environment~1 Servicns, Inc. Ana;ytLCal resulls Jre presented ," App~ndi~ I 

All ~ata generated were valldaled accordlny b EPA Nat:ona1 Jnd Re,Kxl III gu,"clin"s Th~ da:a 

VJlid~~ior. was performed by BrCM'n &. Root Environmental valid"tion chemists w~o ,wlinely validate data 
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from numerous Iaboriltorle5 pwducmg data under th e EPA CLP. Data validal>on memorandum are 

presented ir. Apperld lx J A copy 01 th e complete datil va lidatJOn packages Is ~vil llilbj8 to the NilV)' ana 

the U,S, EPA Rag~n IIlllpon req.,.,,;t 

The analytIcal resultt lor SOIl samples coIleded at :he 100 .. re presented In Tato:e 6-1 Methylenll chloro:ie 

(C ..... ~ 192~) a~d toluene (C_ = 32 1 ,.gfl\g) were the only target «ganlc ilnllytes detocted 11 tile 

samples (No eoerge~c or semlVotatile Of'900IC anilytss were detected.) Because IIte·specific t>ac~ground 

datil ilre not avai lable for 100 so il s, inorgan.c concentratIOnS detecte:! in th o site sam~es were compared 

to the backgroorld data available for SWMU 26 (tha lED), Inmganic concentrations were wmpared to lito 

background soil roncentratklns for ll'Ie lED. located northeasl 01 lite 100 AIltlmony. cadmium. C3iclum, 

copper. m3gnellum. btl. and line Were detl!Cted at (.I)neentratlOns two tunes (or more) tnan \ho;!,e not&:! 

In background. However. only the m.JXlmum conc.eotrat,ons of cadmIum In S27 ·SS.Q02 (14 6 mgIl<.g) and 

coppet in S21-5S·002 (304 mglkg) -.-.. greater than ~ve tJmes bad<.ground 

6.7 QUALITATIVE HUMAN HEALTH RISK ASSESSMENT FOR THE 10D 

A quaillabve ,,~k aSS8!aIYII!nl or largel analyre eooeenlra~DnS delcctoo In sod sample$ rolecle<! at the roo 

1$ presenfcd in Tatle 6·2 The rnaJOmum coneetltr.,~ons 0I8r>;eJlle and Dery~'vm In t/'.<l 100 soli samples 

f'~ceed EPA Regoon nr RBCs fer Ingest,on 01 ilOIls 8»um'ng a "",.::entJIII I.:o~d US" scenanO (The 

max,mtlm c'XlcentratOOO$ of cadm,um and Iron are al Ie<Ist 0""" half tl:e reSpectlVc R!lCs.j None of ~e 

lar~et analytes were oo:e-c:too 31 concentrat1Ona exceepJng EPA Reg ion III RBCs br soil i~gest(ln 

assuming an in<l UStr~ 1 land use scenario. The maxImum concentratiOOl $ 01 banum and cadmium exceed 

the EPA SSL fOf the protectio" or ;roundINats, i-Ioweoer, lI\e arsanic, barium, .. "d beryllium 

concentr .. \>or.s repOlled are 51nlla( to backgrouno coneentra~or>s Consequently. thl!$l! parameters will 

:tot;;'e further evaluated In the r sk assessrrent Ca:Jmlurr '!rod 1m.' are selt(;\ed a~ cope" an:1 v. Cf' 

:urlher evaluati!d In tne Iollow,n~ quatmtat;.re Mk .,~~~ment 

6.8 QUANTITATIVE HUMAN HEALTH RISK ASSESSMENT FOR THE tOO 

A 'l~antlt8t've riS~ anCNment of cadmIum and Iron cono;entrJt,cn~ de:ccted In th~ 100 soiis was 

perlormed as deta,led In Ihe n~k assessmllnl BpI'eadsheelS i"cluded In Append,x I and "tlmm,mzcd In 

Tab:!! 6-3 NeMer compound ~as been clasSibed a$ a carcUlogen Thus. cancer risk esnmil\eS are no1 

prlIsenled HaZaro quollen:s p-ese~ted lor cadm,um a~d ,,<);'I appro.och I. I:<JI dO not e_teed I on any of 

I~e cases e"alu~te<l The 1-131.arn Index for t!1e feslde<lt,atl ~"d (;5<1 ~a!iO (I 31 ma'9H>a:G,. exceeds 
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umty 11 shoul" be r>o1d that Ihe .. on eoneltnlrnuon ,n the 100 sOlis are som,1a/ 10 those not"" ,n the lED 

background soiIloIIITlpllts 

6.9 ECOLOGICAL RISK ASSESSMENT FOR THE 10 0 

Oau on o:lJItiIm'nalll conC~lnll'loons ,n surface soil a'e the only aata available to eVillluale eeologoClll riSk 

ill the 100 Ille 

Vano .... "',Id~le Specoell ha.-. the potent",1 for er<pOSure to chemocal contarrun,lnl:$ present In Itle "'rtace 

SOd. fut e~mpte through ,ndde<1titllnoestion accompan)'ing leedin~. burrowing. ilndlorgroomlng bellavi(lr 

Aline 100 s,te. metals. wlllclt are present in sails naturally. and two volatile organics were Ihe only 

poll!'r1llal contammant. CleIeCled ,n Ihe surface &0015, Any potenbal ecok:lg,cal nsk from sulfsce sari 

contam,nat,on IS l,kelV to t>e due to t~" constJtuents However, ne,ther b.ackground:soc.1 concenuiltooos 

for thiS area no. soli screening conC8nlra~ions deSigned to be p'otective 01 wild life aro avarlable, ano thus 

the eXistence ilnd magMude of Ihls risk canrl<lt be eva lualed It should be noted tMt moSt meta ls 

detected at the tOO appear to renect background concentrations 
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TABLE &.1 

CONTAMINANT OCCURREIliCE AIliD DISTRIBUTION 
INERT ORDNANCE DISPOSAL (100) SITE. SURFACE SOIL SAMPLES 

VERIFICATION INVESTIGATION REPORT 
THE tu.VAL SCHOOL EXPLOSIVE ORDNANCE DISPOSAL 

SruMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLAND 

527.55..001' S27·55-002' 

VOLATILE ORGANICS (~gH,gl 

I~"~,~,~,,~,.~",~,~,,~o~e~"~~~~========j==='~'~'~"::::==±==::;'~'~2j==-.J To'uene 19.4-' 32.1~ 
SEMIVOLATILE ORGANICS 

LI=NO~'~O~8<~C~IT~D~ ________________ L-________ -" ________ == 
[j'~N~'~R~G~'~'~'~C~'~~=============I:=======][===== I NOT DET"ECTfD _~ 

INORGANICS (mglkg) 

AJ"min~m 11800 5300 

Anbmony 021 .... 067' 

A" ... ,n", '" 2.5' 

Barium 46.0 '" , -
Bery:.;um 0. 46 0.l2 

Cidmiu." " 14.5 --
Calcium 749' 1830 --
Chromium 1~. 1" 11.0' 

, -
Collal: ". '0 -

• C"~;>cr 17.8' 30.4 ----
'roe 20600' 12200' 

- .- -- -
"" 10.S' 14.2< 

, 

- , - - , 
Ma.,esium 1800 582' ---_._. - --_. 
Manganes~ 20S- 47.~' -
:«,cJ<el 12.8 8.2' 

-
Potass,um '" on 
-" 22.8- ,.,. 
Va1a~'~'1 32.6 '" - , 

,,~ 
, 

56.0 '" , --

C-O 2:2 



TABLE 6_1 (Continlled) 
CONTAMINANT OCCURRENCE A.NO OISTFUBUTION 
INERT ORONANCE DISPOSAL (IOO) SITE _ SURFACE SOIL SAMPLES 
VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOl, EXPLOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLAND 

Parameter 521-SS·001' 

INOICATOR PARAMETERS 

Ammon l ~ (m l)lkg) 35.!' 

Ndrate.N,tr rte (mg!kg) O ~" 

Percent SOlids (%1 82_5 

TotIol Clr9.JnlC Carbon (mglkgJ '" 
NOTE: All positive detections hl~. ""n bofded. 

I S<lmple depth ~ 0 to 2 f~t 

J P051~ve detection is qlJalifie d as an estimate 
K POSI\NB detection is quallfiea is ~ued nigh 
L POS lllvo;: ", . ult is q~alified as b,aseo klw 
U Arlat:; te oot detected. Reported ~Su l \ IS tr.a detection timi ! 
UL Nondetec.t 01 analyte conside.e\l Ciased low 

e. 
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S27_SS-002' 

55.9' 

" aO.5 

n .. 
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TABLE 6-2 

100 SOil · QUAliTATIVE RISK ASSESSMENT 
VERIFICATION INVESTIGATION 

THE NAVAL SCHOOL EXPLOSIVE ORDNANCE DISPOSAL 
ST UMP NECK ANNEX. INDIAN HEllO DIVISION 

INOI AN HEAD. MARYlAND 

""'9' "' " ... <1,.., 
''''~''g' 

l<>< .",," ot 
M • • ' ....... 

10<_", ,,,,,.. ... .. ,.t • ..; Goo. g, ........ 

C~"".n"_~ IS26 c .... ..,""', ... ld' 
MWOH)0111"'9l'gl , ..... '., 

' ... b/ >lS 
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TABLE 6 · ~ (Cur\1 i n,,~<l1 

100 SOIL · QUALITATIVE RISK A SSESSMENT 
V ERIFICATION INVESTIGATION 
THE NAVAL SCHOOL. EX PLOSIVE ORDNA NCE DISPOSAL 

STUM P NECK ANNEX, INDIA N HEAD DIVISION 
INDIAN HEAD. MARVLA ND 

C~, ,",," (.) 

Inok .... ~ ....... , ... 

~. 

... "". , ''It.-,,· 
To,,1 o,~,,>.< ~ ..-w " 

",0. • "", ,o. .. ". t.Ie 
,:" .. ..." .... '.<t •• 

r"_",,, OI 
p"", ~ ",, 1" 1 

"' 
, 'l 

112 

R ..... . ! 
P.,.o,l.., 
'~i' ~1 

JS.~ _ 05.5 

" 1 17 2~~U 

(.1 C""","'.' ....... d .......... , .01~ I .... ' • • co .... 00' ......... , 

S2I _SS·OO1 

S 21 SS·~~ 

~n $~· 0\)7 

0' 
'U,2l, 

0, 

.. , S""""",. S2 7 55-00' ...-.d S2J ·SS _OO1 .... ' ,,,,", ",,.., , .... """,. " , ."",,, ,,,,, 

" , 100011 5000 

0, 

(.1 S"",,. R.", Un"" 'o.-.e .. ".",," T,"O. J,t, _ 0.,.,,_ ' ¥9' . VS!rA . 0".,- 10. I n~ 

" "' 0' 0' 
0' 0' 

1 ""1..."..",, ..... ,,_ 1 00" 11'"""" 
C""""",. " ',,, 1521· r, .. ",."(" ,,.., Id l 

"' W~l .oo'\ l"""l,1 I .... "g) 

, .. 
0" 

5020 
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TABLE 6-3 

SUMMARY OF RISK ASSESSMENT RESULTS FOR 100 SOILS 
VERIFICATION INvESnGATION REPORT 

Exposure 
ROIIIO 

1~9~~h:>~ 

~rna' 

C::on:'c! 

lotals -
IngestKl~ 

De'Mal 
Cont<>c: 

IOlal~ 

T!1E N"-VAL SCHOOL, EXPLOSIVE ORDNANCE DISF'OSAL 
STU MP NECK ANNEX, INDIAN HEA D DIVISION 

I"-IDIAN HEAD, MARYLAND 

Hazard Pa .. mcters witt> Huard C,ncer Risk 
tndu Index> 1 E$limatu' 

-
4 IE-C2 -- Ne 
56E'(:2 - Ne 

9 1[-C2 -- Ne 

t If'::O -- " t 9!:'·~· ~'C 

i -
\ 3E·:-<) "e i 

Param~ ters with 
C~ncer Ris k 

Es1imalcs > 10" 

-

--

--

--
--

P~r~metcrs with 
CIIIGe. Risk 

fatima, .. > I O~ 

-

-

--

-
--
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7.0 AREA 8 (SWMU 25) 

7.1 SITE BACKGROUND AND PHYSICAL SETTING 

Area 8. Ihe Underwrue: Ordnanco Tra,nrng Area. 0$ an actrYe trarn,ng ~rea located on Roach Road 

AcceSS 10 II\e $Ole rs controlled by fenc,ng and" gale Iocaled on A~ Avenue S,!!mficanl features of 

the .il~ are 8ulldl"9" 2:04 an~ 2125. a pond la~prtlX"T'''I~1y I acre in size). and numtlrouS wali!f'I~ol 3n~ 

air·shot test localloos 

Area 8 is appn:>XImaTely 96 OIeres on Sill' In compar'lo()n 10 Range 6. lI'Ie 100. and the lEO. Voe terra," 

at Area 8 is ~ry steep and the sde IS heavdr wooded Two acres 01 wetl3nds have ~ u:tl1f1ldle(l along 

tll'..' northwest Mil'! of Ine site The water table rangn on dep'll fmm apprtl~lmale1y 3:1 feet in ttle 50uthern 

por~ of the 51tu to the gr~un:i surlace neJr the watl.a'lds ChK:amu~en Cre'3 k is located Oowngrad>ent 

01 Area 8. T~ locahon. 5a"'~le bcalions, anj general feulures 01 Area 8 are displayed on FIgure 7-1 

7.2 SITE OPERATIOfIoS AND HISTORY 

Area 8, the Underwater Ordna,ce Tr~lning Area, IS an a~tlve IJciiity used to trJln rnlli~ary personne l to 

defuse uplOsl~e duices Tr/llr\lng exerc;';"~ at Arta e are performed 10 rr>OI"I!hs a yea, It IS est.-natec 

that approxrnlattly sa 10 15 POUr.d~ In!.l1 expfOSIVe _~hIJ of ordnance .rt u$ed a1t"~ tnII..~ing f8clI'~1 

ecoch year No moe .. man 0 5 pound of explosIVeS is used at the aor· or watt,·shollocauons dunny tra,no"g 

exercoses At Ihe IIlaler·sMt Iocaloons tl>e e.plosN .. os placed 7 \0 5 teet below Ihe water slrrf;r.::e At!l1~ 

"ir-s~ot lo<:a:lon5, lh~ ex~l~slve IS ~u~oendcd :on .... '·reJ aprro< in1<ltely 2 lIo'll: a~ov .. grClJnd. Tho types c' 

ordr.a.,"o used ir.elude TNT (2,4,6·tr'-~ ltr·'tol "ene\ Ck:~k, ~1taet)'~hntol let",n~rJte (PETN). rruillar, 

:il'nam'le blast '1[; caps deton.oor COrd. and simIlar de"'!:es 

Are a B ,11 del ~ed bf num~rOOJS water· and ",,·'1110\ ~uo.,s and a pond (F.gure ;.1:· The .... ater..,.~OI ~rd 

air,sM~ locato<" ~ave t~ei1 tile prima:,. IOCJtlons for t'illnlng and t"s'ln ~ activ it." The poM has beM 

IracnvP ~inct I g~3 Th~ .... ·aler·shot locations ~O'SiSl 01 dep, .. ssi~ns meaSl""'\l a lew f&e: ;~ o.an\f:ter and 

6 to 9 leet ~p Surfa~e .... aler ~ 10 5 teet deep fills IheS!! depIIIs,,",ons Tnll" shot icca100nS appe301ng 

to ute east 01 ROIICII Road on Fogure 7-1 "'C relerre! to as "8-s,(Ie· lO~toon~ t~.ose!o lilt!" weSt of Roa~h 

Rold;oro referred to JS "A,sode"lo(:3tlOns B--sHle Locat,ons 5 6,7.9 9.22. "'" 23 ore tn .. !I'ost "Jsed 

CT02n 
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waler-sho1 locallDOS, ""her"5 a·slde Iocat,ons ~4 and 38 are the most used a"'shCll locations A-s.<Ie 

W3l.,·shCll klca~on 7 05lne t;Ioseslllx;auon toCnicamu"!n Creek and IS lhe most used ""ater-snol hXll~on 

on A-sIde ThIS Inforrr..aMn IS bio$8d on hrslClric31 rer:tln:ls ma'nla,r>ed by Ihe Expk~'lVe S.a~ Othel/'( 

(IndIan Head Naval SuriliU W,lrla'e Center. February 1995) 

1.l PREVIOUS INVESTIGATtONS 

Poor to !hoe f,ela aelMlres oonducted for 111" VI. no e<l""om"enlat nmpllrv,J or analySIS had beM 

performed al Area 8 

7.4 FIELC INY~ST1GATION 

ThiS secloon diSCusses tho freld activiti es th a t oecurre<:1 at Area 8 (SWMU 25) 

7.<11 f l,ld Screanlng S.mplu 

I'ne purpose O~ tho fekj test·klls.c'een ,"9 at Area 8 was to invesl>gate th e water'sMtlal,-shot kxalions 

ror tn6 presence or TNT, HM)(, and RDX Th~ I~dudes the surface water and s&dimenl from tns water· 

she! loc.1toons a,d ln8 surlilce toOl lrom the air_,r.ot locations t.~al ma~ have been ~Ileelea tv Slle 

aCliVl:,es Tl"oe resuits 01 Ihes.c lesl. ""ere used 10 loca,e ,roe "",I and mo~~ori"9 .... ell borrr.9S In IKId~oon, 

wrlace so.1 samples (0- 10 2- feet d8ilp) cotl~led from the "",I arod momtoring well borings _:e analyzed 

... ,ttI Iha test I!l\$ The sample IcrcatlQn$ iln<l their fie ld I ... I-krt results are shown on Figu,e 7·2 Tw&nty 

fiv" 01 tile most ule<:1 a'I·~hrxl.ora:er·shOllocatron5 ...... " sampled and ",:l"''Yzed by field tesr·k~ scr ... n,'l~ 

(see 5eet1Ofl 2 1 2,2) 

1.4.2 SOil rf)y,,~tlon 

F()( purpose. of Investrgdt'llg polent,al $Cd contam,naLOn at "rca ii, Ihcec SOIl bor"'gs and ,hree mOl'oJol r.'lIO 

well bonngs were In&talled rne ~t1alyto::;;r, pregra", lor $Col sample:; r:tIllected at Ana 8 (S1.\'MU 25) 1$ 

presente::! ,n fat,le 2-1 

1M IIISI bMn~ (S25-S!!OI) ... as dnl led at the rros, u",d alf-shol kx.:rOon (~4B) TM othe' twO sol 

~Of,n.s (525·5802 - locate(1 at 8"-!~t 36137[1, and 525·5B03· IOCJ:e<! at 44l48A) were stleeted ba!oed 

on Ille resul~s of the hie scrocn'~g samples {see Ffgure 7·2 an:! Appendix 0). TI1es.c Dor lll gS were ~se~ 
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to ccl l ~ot sDil .ample. for fox~d_l;ase laborillory ana lys Is :0 determine tile absence or preserICa 01 

contamination Two soli sample- were ""'lected from e"'~h bo/ir'lg ne first umple was collected lrom 

the (). to 2-100t depth lotel'llal Tr.. se""nd soil um~le was colleded jusl abo •• tl>e water table io 515-

5601 and from 210. leel I)eIOW ground sur1ace i"I IXlrll'lgs 525-5B02 and 525-SBOJ Visual observat;ons 

oVId PID reathngs oJ Ihe lIte sad .. dId not Klentty any appal'fllt conta.'mnatlon 

The li(f;t moIlll\)rlnQ weU bor,"o (S25-MWOI ) was dnlled ild)ilOOf1 l to Wilter-Sna! k)eatoo 7A. whdl, 

eccord lng to base personnel, is one 01 the two moSt used water shot IDea ti ons and 15 the closest location 

to Cim:amuxen Creek The sccorod momtarin9 well boring (S25-MW02) was dn ll ed ild i ",,~nt to watar-shot 

loe:a~on 7B, wilK:h, accordU'lg 10 base pet"s.onJ'lotI. 1$ the othel most ~ water-shOI Soli ... mple5 ware 

ecl~ctoo hom the well bonng. 10 derennil"ot' the abl.ence or presence of tonlamlnabon. Two sod samples 

were coIected hom eaCl'l bonng The fillOl umple was eollecled hom the 0 to 2 foot depth lI'IIerval The 

second SOIl sample was collected hom just abolle the water table. Visual obs.erva!>Ons and PIO readIngs 

of the sito "",Is did not IdenUfy any apparent COf1t.."II\8tlon Both bollngs .... 'ero conllt!rted to m<>nitanng 

wells (25M'NC1, 25M'M:l2) 

Fo' pu'poso:s 01 cTlaraCleuzong The backgrour.d soil condLbon~ at the Site, coe mOn.100"g well bo:ing (S25· 

MW(3) was drilled upgradlllll1 of all alf-shot and "'1I18'-5hOl iocatlOllS at the 5~e Two so~ samples were 

collecteu from tlJe bonng The hrst satJTpl!> was coilecIed I,om!he 0 to 2 foot Intel'llal, a~d tile second SOd 

samote was oo"eClcd flom 2 to" feet below ground IUr1ace The sod bJllIl\l was converted to monl:o(ng 

well i5MWOJ 

ThCM r:Y.>,~r.o"~g wel~ (25M~·J:i· 75"'1\11,'02. 25M ...... '03) ""e'c In~",lloo 2'1C saMp.ed allha 51\<' to de:e",ure 

I~ g'tlu"dW~~e' co.1li1m:natlOn IS present In the shallow Witter Mille aqutfer (see f'.gure 7_1) The !.1mplcs 

werll ana'lled for the parameters hs'.cd In Table 2-1 

One ,'ouna cf ~ynopt>C grOl.nuwate.' le-,el meaS,JfI~Il1entS wele taken at alll r. lee w"II S on Octooor 17, l~g6 

:0 C<l:er"'if\~ the groun(!Waler f\ow c·"B<;tio.~ aCioss t~e Slle The ~rourx!,,,~ler e~V;)lton~ .. m shown In tM 

·011:. .... '1~ tab'" 
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Well Name 
Eleva tion 01 Musurln .. Depth to Groundw.ol • • 

Poi nt (ft MSq Gmundwat .... (I'q Elenlion (ft. MSq 

25M'Mll ,2< 2.13 '" 25MVV02 2466 10.79 1387 

25MW03 7417 34.91 39.26 

Both rlslr;g and fallin9 head slug tests were performed at monitoring we ll s 25Mw:Jl arid 25MW03 and a 

nsl/lg nead $.lug lest was perlormed <11 ITI<)I'Ilu)ring well 25MW02 to datermlnll Ine pe.meabillty 

tharacUlnshcs of the 3Quiler 

7 •• • 4 S uriac. Water and Sodiment Sample. 

FOOJ! I5ollrf3Ce water and seCllmeol 58m~ were collected at Area 8 One $III 01 'urlllCe water and 

ledment IJ.<Impies (S25--S'MIOI. 525·50001) was collected from water·soot ioeatoon 1·8 A $/)COnd ,,,: 

01 surfaoee water and sed iment ..ample$ (S25-Sw:J02, 525.500(2) was ro lecte<:l from water-$rw;,1 location 

23,B These are cons idered by Base personne l 10 be among too most use-d wateroS~O)\ locat>:!ns. A th ire 

.&el 01 5UrfilC<> wale. and sedfmenl sam~es (S25·SWC<l3, S25--SlJO(3) was colle<:ted from Chi::a,""uxen 

Creek Mjllo;cnt to water-sIlol ioc3llon 7-10. Tr.e fourth %1 01 sur/ace water and s.eolment samplols (525· 

SW004. S25·S000.c) was coIecIed from Cllicamu.en Creek. upstre3m of all air-ahot anc:: walM-shot 

ioc81ons (lee Fogure 1· 1 tor 311 sedlmelll sample lot<IbOns) Field leSI·k~ analisel wer~ poor/ormed c~ 

'L:rface ... ale. and sedtme...t samples S2!1·SW;SOOO1 S25·SWISD002. lind S2S-SWiSDOOJ AUlaer sets 

01 surface water and seament ""mples 'NC!e 3na~'Zed ,! .. fixed·base lab0r3\O(\r 10( t~c ;nlrame~rs roslec 

In T";:'le 2-1 

1.5 SITE CHARACTERISTICS 

Tnl~ Hctlon discusses the slteospe<:tl.c ~Iogy aM' hyd.<>geoklgy 10. A reJ B 

1.S.1 G~oloqy and Soi ls 

SU"$",rfilce SOIl .. <IS dass~oed '" the ~eId lor cr"~e sool bcnngs and :tlrt'e monl:Onng weH bonngs CnllM 

"tl~e $ ~ Th" .,formal.o~ was used to "a5sl'y l~e "':e ~~Iog.c cc<ldlbu~~ 

The ,ha low subSUrface geo:cgy 01 the $t\lOy ~rca. 85 o~.e!\'ed fram t~e 110""9 logS. <x:n$l$tcd of s.tl,· 

u"d I'oo'tn ~Jay, nl" .e!a~,'p' amounts 01 sand slil, and c"'Y ,'ary ""~le"'h~·. at cact1locallon 

,-. el0 'n 
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HydrO!lecklglC<lI o;ondtt>cn! at Are" a hlt\le ~ interpreted from data CC~Ined dur;,.,g 11'111 f ield 

Investigation acl""lIIiIS 

The Ue is charactenzod ~ a shallow gJOOJndWlller tat1le (r""'.Iing Imm 0 to 30 feet below ground surface), 

cor.lamed wilhin II ,,~y sand w'Ill olay aqUifer The pre","""e of sIgn,ficant anl()o.lr.ls of fine SedO'TlCnt5 

".sulted i., a Mklh turbidity In all thre.. monitoring well s .,st~lled at Area B Recharge of lhe sh;;lIow ~q,,"fcr 

IS IIke~ to OCCIir p"mafl~ thrOllgil intiltr"t",n Of precIPItation. 

Tbe poIenliornelnc surface map generated /tom water levels collectell 00 Oetobef 17. 1995, was u!.ed to 

dete"JUne the groundwater ftow d~ecbon and gr.!ld_t across the Site 8a$«\ Qr'I me polenbomc:nc 

surface map (F'>!UfC 7-3). 9,oundwater Hows to the northwest OCfOSS the srte lOWard the nearby wet·ands 

9uoo on tmear rt'\e<l9wre"'9l1ts perpood.cular to the ~ote~tiometnc surface C(lntoors, the g'ounc· ..... ate· 

gradient WaS calculated to be approximale~ 0.047 

Both 'ising- and f*'g-nead slug lesls wer" perfer"",d in the mOnitoring ~:is to delenmna lrIe 

;>ermeablhty ch8lllC1er~ues 01 the aquder As .hown In lhe loIIov.-Ing tablt tho average hydr.!luto;: 

ccnduchvdy 10.' the art" ... ,,~ calculate(! to be appr01""",tely 1 47 f\idav (5 2::1 ~ 10"" cenbrnetefS o"r secand 

(ern'sec!i 

SUMMARY OF SLUG TEST DATA 

We ll Numbe. 
FUIII'Ig.Hud Slug Tell F",lIin!l-Head Slug T .. t Avt.aye (em/ut) 

(cml .. ec) (em/sec) 
~ ~ 

2St..1IMJ l 234x lC'· 3'\4KIQ" 2.84 x I:>' 

2SMIMl2 1,63x 10~ 168 K Hl~ 

25'-1VV03 321. '0" 2.71 • 10" 2.95 x IO ~ 

, Site Averag e 5.20 x 10 ~ 
~ -

Assu",;,~g an /!'~e<;lrvo &::l~I!P' po,osily 01 30 percent ;10"''.1 l'~'ng the ca,c:..lilted .t'0t."liomelric s~rl,,~e 

p od,enl of 0 047. t~o groundwatC1 ,,",,'coty IS CIIlevlaled to be 84 lem per yeat i-IVd'auhc ccn~CJCtrv,ty IUS: 

data plots and cak:ulabons I).Jsed on lhe stug tests afC 1nc;ludad In Append.K (; 

ClOUl 
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76 NATURE AND EXTENT OF CONTAMINATION 

nu. secuon prtsems ~ho r9'>Ults of the naly'" 01 enwonmenlal sampJes collected al Area e. as 

descrlhed in 5etllons 74 1 741, and 14 3 All 5.IImpies coIled.ed were analyzed accord'ng to 1M 

methods spe<;~oed in the Ven~catiml In"es~abOn Worl<: Plan {HAlLIBURTON NUS, September 199!1] 

Samples W1!1e analyzed by GP Env'ronmental Serv~s. Inc AnalytICal results are pre~ente<l In 

Append;" I 

All clala generated were va!.d~led accord ing \0 EPA Nalrconal and Ragrcon III gu",elines The dala 

"al,Oahc" ........ 5 peoformed by Brown & Rool En .. ronmentiil va!x!a\m" chem,sls, who routJrrely v~I'd~le Oillil 

from "umerous liiboratoroes prodUCing data under the EPA CLP Data valrrdaholl rnemorilndum ale 

pr"""nled In Appenrlilc J A copy 01 the CCI'1ple1e data ""hdallon packages IS available to tile I"avy and 

~he US EPA Reg,on III upon request. 

7.6.1 Soil 

The results o~ the 8IIalysis of so,1 .... mpies colleCted a1 Area 8 are presented In Tallle 7·\ Fiel.:' screen.llG 

r6~lts are compaleO 10 li>:ed-ba5ed iall ......,'IS (I.t GP Envlronmenl3l Scl'llr." results) In Table 7-1 

Tt-e lollow~~g or<jaf'tes were cfI:e:;ted In the sad salT'~les collect!!<l ou~ng the Installation 01 mondor'"!! 

\liell~ ~M soil to~,g msta lll!d at Area B 

Acetor.e (C .... " 12 ~g,l kg ) 

Cartoll d,suWode (C_ = 1.6 pgil<g) 

C~Io---o/<Ym (C.~ : 32 pgr"(9) 

Me<.hyl9ne ch;ofi:!.e (C_ = 50 ,,9/10..9) 

Tro:;~IOfocth&ne (C." = 1 9 ~g..'l<gl 

Xy~.lP. IC~., • 2.1 "g"'~g) 

All ~os~",e Je:e=lrons 01 OI"g.<In,cs ... e", below 15 ~gikg Trchloroelhe"", ,s a lIegrea .. r'l "''len: ;)lter> U~ 

~,storocally at IndU$1fIil;1 01 DOU SLtes to clean mecha~,cal IIqUJone~t Xylenll.s a c.omponerl 01 t~el~ 

ThE'slI two orilallr.s mal be present In tho sorls as a result 01 possoble occ.aS;OOat eqUlpmellt rroJ,ntcnance 

or I~III US" at Area e I~ $.~oLId be n;)ted that ac,e"One r,hbrofoml, ,met ,"etnl'~roe ~h'onci" are CO<11lT'or 

IJto'J~Ofy!fie'd b'an~ cont~m'n~n!s TIl~MI organLCS .....,..,-, deteck'" ,n Ine Area a soil sam~e$ at 
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COtlUnlraloOtlS IoIm,lar to blank o;.ont;Jmorr~ron ";JcUon lPvels" calcuta!ed and apphe<llo OIher volable org;Jn,C 

datil COII~ledlor Ihe VI No ~m'vol.tlile organ,c or anergelIC compounds were detected ,n any 01 the 10ri 

~-. 

lnorgan,c coneenlral,on, delected in tile Me sa,1 5a"",1es """,e compared to concentrillrOns reponed for 

!wo $011 umples collected dunng lIIe "'s~latron 01 upgrad,ent monnosrng well 25M'Ml3 (sul1ace aooI 

samples. COIlecIod !rom 0 to 2 leel below gmu~d surface and subsurface SOIl samples, collected ",:her 

Irom 2 to 4 lee! below ground Surtaoe or Jusl allOW! Ihe water table) The Iollow,ng metals were deleded 

a: maKomum cosrcentralioo$ ap;)(ol(omatdy eqU2t 10 or greater Ihan two tmes badlground concenlr "lron5 

Alum,num Antimony 

Men,c Sanum 

Seryl"Jm Calcium 

Chrom,um Coba lt 

Copper Iron 

Magnes,um Nickel 

Potassium V2n",chum 

z,,' 

Dt these metalS. only ersen'c, treryJl;Jr:'I, eo~a~, miI!lrres,um, rock", anO 1,nc were (!elected ill 

con~ntralJ()frS greater Ihan five \;met barc:kgroor.ci. In general, the metals cono;entraOOIlS delected ,r m~1 

01 Ine surface sari samples were below, III, or sbghtly a!l",,, barJq;mund (Ie!;s than two Irmn backgrou,1d) 

\'Vi:h the e~eepbon 01 S25-SS01·002, metals conc:amra~on5 detected in rr'K»1 01 I~e subsurtace soil 

sarr-ples. were alSO below. ')1. or shghTly above backgrouna (less I~an two bmes b~gmundJ Ma.<,mum 

rre:als CO'lcenl·aho'1$ were generally d"~"=tPd in sui::ls'Jrface soil samples, partICularly ,n t1f' ~rr-;;Ie 

co.!ecled a: lhe mesl usc::! arr·sh01localrol[ (S501)_ 

Ammon,a and lC:a1 orparvc carcon coneentrat!(lns .oem "15,, all<w" back!llO'~nd ill mOSI SurlilCil ane 

sut)$..Kfaee SQI &amples 
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7.6.2 i3roundwater 

The results 01 tho IlnalYSJ5 01 groundwat .... ~mplt$ eolle<;tcd at Area B are pres.er,led on table 1·3 

Chloroform (Co- "27 "gill ,nd bI5{2-i!!hyll"lel(yllphtl"lalate (C_ = 3 3 "gill were lhe only I3rgel llnalyte 

organICS detected ,n the Atell8 groundwater. T~e ma~imum CO<lCenlTatoons detected in 5amples coIlecled 

from Ihe upgradlenl ,..ell are slmil",r to Or higher th "n cooC<':ntratoos detected In samples from tr.e 

downgr~dien( monitOring wells, These orgamc contamlnanls are common "b lank" contaminant. anil may 

be prese~1 as a result of iaboroltOry or field blank cont~mil">;l lion. (It should be noled that pht:"alate ~ are 

&Ometimes mlroduted onto e""",onmental samp;es lIS. resu~ of the equ,pn-.t Ie g .. plashc gloves) ~Si;C 

dunng samphng event.) No e-nergetx: organic compound>. were de!ected 

l(!In and poLnsoum eonOl1t1tralions in tr.e loitered <;trou:tdwater samples and sodium concemr<ll!"Ons " 

unMercd and filt6ie:l ground ..... ler samples COllected from the dD'Wngradlent mon,[orinD wells exceed those 

reported 10' tie upgraclent monlloring ,..ell However on ly t~e metals conCf!ntratlons (ber)' .'um, eadm;um 

chromium, lead, and nickel) i:t the unfille'ed sample from tM upgradient monllcn~9 ",·ell c~recd federal 

pnrrary (h~all h-tla$l!-d) SOWA Mels, AJ~m,num. iron. and manganese coneentrahons ~etectec ,n 

;Jnf,h~red andior filte,e1samples from a" three mcn:tonng wells also exceed s.econdarf (;tI!S!ne~c--baSed) 

MCls Ammon, .. sulate. total kjel~ahl n,trogM (TKNJ ."u! total orsanoc hal'aes (TOX) .....".e df'te{iee 

above backgrt;und ,n 2!iM1N'J2 only at eoro:.:e ·wa\,on~ less than two t,mes llac~9rou"d Groum!wa:llr 

C0<1sl,luent eoncen:ratk:l<1s I'll generall~ higher In umplu from the upgfa~ie"t rnoni'.or'n. well sample a.'1<i 

do not indK:ate !nat groundwater al Area a has been affected by site ~et lv't oes 

7.6.3 Surface Wile. 'nd S .. d ime nt 

lh"" resu:ts of tho analys'$ 0; 5urfa-~e I/ .. aler an:! $ed'menl samples collected at Ar", .. 8 are P-1OY.:.1ted ,r 

Tables 7·4 and ;·5. respectively 

Rls(2·ellly:.'lC~yl) D~thal~le (8EHP) and 4·arnlrl<l"2 6"d :nltrotolC'e~e (an e~ergellC CO fTIpound) wm~ the on ly 

w~~ , <yg~nic analy1es detected in t'le /I,ca ~ surface ",ale .. BEHP rc" .. z 1(18 ,.g."L) was -:letecteC ,~ 

Cf">C of the cuplir:.ate samDles eo 'ected allocat,on S25-SV'.IV01 and ,n :hc back;round (~ps"eam; suriJC'! 

"'atlt' sa"'ple (C" 1 ~g:L). '·Am'no---2.&-d·n~rotoluene :an "".....rgct:C a~al~te) ..... '15 del!'C1ed <I: 10"..<)1'''0$ 

S2s-3WOOI (C " 1 !l "gill ~nd S25·S~'VO~n (C E 17 6 "giL! 
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The /o;lowi"9 morgan~ analytes were detected above backgroun<!;'1 surface water unfiltered aM fL!tered 

a:1Jminum, unfiltered antimony, unfiltered barium, unliltered beryllium, unliltered cobalt, unfiltered ar.d 

filtered capper, unfiltered and filtered iron, unliltered and liltered lead, unfiltered and filtered ""anganese, 

unfiltered aM liltered mercury. unfiltered nickel, aM unfiltered cyanKJe Of these analytes, unfiltered 

bery;;:um, filtered copper, filtered mercury, and unfiltered nickel were nat detected in any sample e.ce~t 

one of the duplicate sample pall The ma~imum concentrations of ir>Organic ,ma~tes were generally 

detected in S25-S~\OOt The relatively high levels 01 aluminum, iran, and manganese in these samples 

suggest troe elevated metals concentrations reported lor location S25-Sw:lOt are probably the result 01 

turbidity, The maximum concentrations of unfiltered alummum, unf~tered iron, unliltered and liltered 

manganese and unliltered cyanide Were at least one order 01 magnitude greater than background 

Unfiltered and filtered background concentrations 01 calcium, magnesium, and sodium were at least one 

orde' of magnITude greater than the ottler surface water samples Elevated concentrations of ammonia 

total Kjeldal11 nitrogen, tolal organ'c cJrbon, and total phosphorus were also detected at S25-SWJOt 

I he folklwing yolatile and seml-voJ.3tile organic analytes wem detected in the Area 8 sediment samples 

Benza(a)pyrene {Cm = 170 I,glkgj 

Bis{2-cthylhexyljpl1(hal;Jte [BEHP] {C ... = 73.8 I,gr~gj 

Naphthale"" (C"" = 85.9 ~glkgj 

PI>enantircne :C." ~ 56,8 ~glkgj 

BEHP, napl1thalene, and phenanthrene were dclec:ed at 10c~tK>n S25-SDOOt Benm(alpyrene was 

detected at ioc;Jtion S25-SDOO}, REHP was detected in on~ one of the duplicate sample pair, It sr.odJ 

be noted that prthalates are sometimes ie,traduced into enyimnmental sam~les as a result 01 the 

tQuipl1'el't (e,g, p!ss'ie gkwes;, "Sl--d donn] s3m~ling eyent. No vol;Jt,le orgar,<; ~c ener~etk; ana~tes 

were detected in any of the sediment samples 

Var"us inorgan:,c analy:es were detec~M above ""ckg round i~ o~e cr more 'Xlmple and include JIUf'linum, 

.csen'c barium, ~..erylliU'Tl, ccbalt, co~pe' iror., IeJd, mJnya[leSe, r'1erc.ury, nickel. palassium, selenium 

'ia~adlurr, Zinc, and cYil~ide, An:lmony and silver were del<>eted <lbov" bac~gm'Jnd ", or~ one of the 

dupl;:ale sample pair but were rlOt detected in the other sarr.~I~ pair, Capper (S2S-SQC>:Jt} ard cyanide 

{S25-S0001 and S25-S00(3) were detected at concentrations greater than ~O times backgro~"d, The 

other irrorgJnK; anarytes were \l<'n ~ rally below, at, 0( s!:ghtly a~ove (Ies, than two tirres bac<ground: 

background 
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7,7 QUALITATIVE ~UMAN HEALTH RISK ASSESSMENT FOR AREA 8 

Tablll 7-6 presenls a quitlltative risk it •• essmenl 01 ti"lIel analyte concllntraHotl' lif:tected ,n the so,1 

s.amples collected al Ar"" 8 None 01 lhe OO'gan,c Ia'llel analyle were reported at com:enlrahOIlS 

e.o:eed,ng EPA Regoon JU RBCs or SSll HOW'8'\Ier. eBIJnoc. beryn,um. and """ were detected al 

ma~imum coflOetltfa!oans exoeed,ng EPA RegIOn III RBCs fotingesllon of iOils assum'ng a resodenballanc 

use sce<1ario (VVith tha e~cep!'on of arsenic, onorganics were not detect8<l at OOllcet1tration. exceedrng 

!;PA Reg ion III R8Cs for the ir>dUSlriallar>d use scenario.) Thes. metals WIll tle further ~ vaillated In the 

fO:<awlI">g qu.alltltauve fisk assessmen t Barium and nockel were dete;;te<:l at Il'lOIxomum """",entrallons 

eXreedirY,J EPA Reg,on In S$ls lor the proteelOOfl of groundwater. However. Mltr,er melal was deleeled 

rn groundwater sampte. trom the downgraci,enl Alea 8 monnonng wellS at eonceJ'llr.lhOflS e"ceed,ng 

federal SDWA MCl, 

A qu at~3~ ve nsk assessment of target arm'rte COI'lCentrlWOM detecte<.l '" U18 Alea B g;~undwater sam~tel 

IS presen ted in Table 7·7, As noted in Section 7 7 2, target analyte concentratIOns are generally higher 

'" \h~ upgradienl rnonltD"'lg well ""mp" tnan In tne down.radIWl! morlltonng well sample •. Arl.3lyrical 

'e.u~t~ reported lor me downgrad",nl rnonilonng ... elb do ~Ol exce-ed a. a,labie IKeral SOWA pr maoy 

( hea~h-based) MCLS The ava,lab!e ana)bcai resu", do no! Ind'=.a lilal gtouncto/aler at Area 8 ha~ been 

contam,nated by srt~;ated acto.vnlt's ConsequeNtf .• quamn"r....., human health nsk ass ... smen~ w," 
ra: be prepared lor the Area II groundwa!o:.r 

";"a (;le 7-8 presents B quallt81"e risk assess~nt Of large! ,lnalyte cOn<; cntratons detectoo in sur1ace wilter 

umpies colle<;tl!(l at Are~ e Bls(2-ethy lhexyl)p/1tnalate, beljlllium, "on, leao, ma"ll~nese, cy,lnide and 

ammon ... wer" de(~ted 81 m"",mum roncenlrat,ons e~teedong fede",1 SI}WA MeLs or EPA Regoon III 

;laCs for lap "'J~er These paramele'" '" be further evalLa:..d in lI'e fotlO" ..... '~ qua~lrt8lM!t ~sk 

asse.srnen( H~vor. 'I shaul<! oe noted tha! thIIledefal SDWA MCls "Ild the R8es for tal' water are 

typocalfy used (0 c\'aluilte • 9'oundwat.,.. or gurlace water re$O·Jn;e tf1~t '5 uscd for dnnk'ng wale' 

r-urlX'ses , TI,e use of these berocl,mar,," to s.e:ect CO .. C~ to' the su rface water bodieS at Area 8 is very 

cc~,;ervatrv(!. 

A cualnalhle nsk "5S~liSme'l of targel "nalyle concentral1t'fls CeleClea .1 lhe sed,me·,t ccrcenlral,ons 

:je~ed In th" Area 8 sedomenl sample" ~ pnlsenled ,n Table 7-9 Ret'lL01")PI'fI!ne arsenic. ana 

tery~:"'m vrere lheonty conSlnuents reported at ma .. mum conam\rabOOS e'eeed,n9 EPA Reg"'" III RI:lC~ 

I(:r $0..,.1 onges~on Hov.ever, bery!tlum concentrat,ons rePOfte<.l Icc site c"wol"mantal .a"'.~les are similiar 
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to those reported for background 50il and Sed,mem 5ample IocatKlns ConseqUently, ooly arsenic ann 

~enzo ( .. )pyrene will be eva lualed in the quantitaWe rl,k assessment 

7.8 QUANTITATIVE HUMAN HEALTH RISK ASSESSMENT fOR AREA 8 

A qUCllllitative nsk asaesSOlentwas perfu<me(l fOt lhe eon1.tJtuellls detected ill A'ea 8 50115. sum."", wat~, 

and sedm1ents as detalle<! In the IIsk asseumenl spleadsl"teet. ,ncluded In Append,~ I ,."d S<Jmmari.z&d 

In Table 7-10 As dl8CUSse~ in the pr"""d"lg oaragraph, no COPCs were Identified for the Area a 

ground"water 

Table 7-10 presents 1M results of the q""Il\I[atve nt.k _,,",ment of COPC. selee1ed for sol!!>, canc~ 

nsk estimates. developed for the le!;idenlLlll and "du$tn.)I I.Jnd 1151! samanO. do not exceed 1 ()~ fOr eMer 

tand U~ soeflario evaluated Hazard qUC)~ent5 only exceed ull~y ",hall mllJ(,mum contamman' 

C(lncenlratlOOS a'8 evaluated ~nd a hypothetical G/ldd 1$ COI151dered lh<! lecaptor of concem (i e" a future 

residential !.lnd use IoCBrlario IS e~aluated), It SMuid be noted that anthmellc average iron concentrations 

a: Area 8 00 n-ot exceed the EPA Region RBCs for soil 'ng",;t"'" 

Tile r""utlli oltr>e QuanUI3~ ns.it asses.s.men' o! COPC COIlCl!IlUatlons dctac1ed In surface ...... ter and 

5ed'~t samples collee\ed III A:ea 8 are Included III hble 7_10. Cancer fISk estim"tes developed 

aSSUm,l1g an adun receptor os pe<1oo;cally exposed (,nooen\a! '~gest"""de'mal c;oolactj 10 COPCs in ~ 

nledl~ do 110( exceed 104 fo' any of the pathway. e~8luatl!(j arod would not e~ceed \O~ ,r Iis~ e"~mates 

for t,,, different pathways are summed, Hazard IrodJOes de~ek>ped or s~mmed lor these pathways ~o not 

e~ceed 1 IIldJO<.ltng that aOverse noncaranogMrC hea~n "'ffeo;!s are not an~c<pated under !he ocndltOlls 

~:ablshed in the e~powre ;»>.essmenl 

7.9 ECOLOGICAL RISK ASSESSMENT fOR A.REA. 8 

Vanous Wildlife spee.es have the poten:lal fOI upoSU[~ to dlem>::31 contaminants P""se<,t If' tlt e SOil, for 

oxample tnrou9~ Ir·c:do~tal "'gesl>::m accompany ing feeding, burrawlng, ar.d.lor ~roomi"g behavor 

Iloweve,. soil 5<:fec,,<r.g conce.,lrahons desigred to I;)e protL.,;t"''' 01 ",,'dds are nol ~er.ernll~ a~a,ab'e 

T' .... ,., L~e ecologlC<lI 11511 d~ to chemlCars In roe !!-Oil ~nnot be a5S1!ssed At Ihe Area 8 ",Ie, t>owe.er, 

the ~"""ral tack of large dllferel'l<:e.. h..-" 'notganu;; cnllmK:<l1 concentrat,ons In $U~ac:e 50~ sample-5 

lrorr the upgrad'lInt (bac~roundl sod samp'es an:! tnose taken from or nea- a".."hot or \\'aler-$llot 

.(Jcat,cr.s su.gest~ t~al $lgn'fic<lnt s~'1 ~"n\~11' 18110n (and ,ts ~s=~te<l "s~l from 'norganic dlermcais 
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is not likely at tnls s.te Measurements of organfC oontBminants in so.ls from the background kx:atlon a'e 

rlOI availab!e 

Eroogocal receplorl wo~1d generally n01 be e~posed 10 contaminants preS«ot in groundl<;ater ~e" 

:till gmundl<;ater WI:' evenwally dISCharge Into sur/ece .... alerlo Inhabited bV aqueilc o'93nlsms The EPA's 

chronIC Arnl.lIent Water Quat,ty CnlMa (CAWOC) ... e desogned to be proleetNe 01 fresh .... ter aquatIC ~fe 

unoor a Ioog'lemo eXpelsure to cont.Jm.nants, and \t1UI are applOflnare ber'lChm.rI<.s to uS<': ,n a qualmllNe 

as~ssmoot of rl$~S 10 aquatic organisms from contaminants in groundwater, Table 7·11 shows maximum 

grouMwater cI1em,cal concentrations, CAWOC, and calCUlated environmental effec:s ~uo~ents for Arca 

S Env"onmental Effects Oootoenls (EEQs) abOVe 1 Ind>cate poten"al eCOlO9.cal n$k 

6'5{2 ... thylhexyl)phthalate I\iId an EEQ oilust oYet 1 Among the I/IOlgamc.Chern~ berythum. cadm,um 

chrom,um, copper. 1eaO. nickel. and z,nc h8<l eeQs .txwe 1 Many of the measurements of groundwa:er 

=e~tratOJ(1I y,eldlnQ eeos greater than ., weie from l/1e upgradle~l welt {S25-M'MJ3), Several factor. 

iessen the potent.al nsk due to ttle.e d",mk:a!s, r>owever, For melals, instances of EEOs greater than 

1 were from unfil~er&d IiImples, rat~er than filtere~ umpJes. a faCl wilich sU9ges~s tnat many of \lie metalS 

present in the IlJo .. ndwatef are IIS"""",,,t"'" w,t" Nrtowt,)tn Metals aS~oc'Bted "'L\t1 pamwlates ...oukl not 

be uper.ted to be m01)11e In gloundwater In IIddrtoOn. ~ is ger.ernlly beheved that Ihe (l05sotlled traCII:m 

marc c.'osely approxrmal~ the bKlavallabio concentrallOn of metal m the waler cokrmn The Marylllnd 

W~ter Q .. aIrtV Slaroda:ds~' protect",n of aquatic tIe lI'e!)8sed on dlnolved met<lls 10 refloc: this !lellef 

In addition, J ctlemlcals ConGefitratlon In ~ro"nClwaler may decrease 35 groondwater moves t~rwg~ the 

soi! due to tl,£ adsorption of the c.'em >;;:.,,1 10 SO ilS Finally, chemicals In Qroundwater WOl.'''' like~ ~e 

sfgnificantly d,luted .. pon dllt:harge to &Yrfacc water For chromium. an adgitlonal lac lor is toe facl thai 

the ULlllllon '5 l)ase<I or he~a~a!ent chrom,um ..... herell5 lotal ch.om!Um (he~a"Iaient ~ trivalent) wn 

"e,aS .. ,<!d In !rip fl'OJn~ .... a~er samples 

T"bc ( · 12 .hOWS :tIO EC:Os :;a'culated for chem'cal. dete~~1 in S~'fllOe .... aters at Ao"ea a 

BlsI2·ethy lhe~ll~malate, coPP!!<", lead, "",·cur)', cyankle ar.:.l ammOn", had EEOs ab:;~e 1 E,amlnatlOn 

o~ Table 7·12 il\O'ca:es ~hal EEOs above 1 WO\.1d oe aSSOCiated wl'.h b'sI2·etMylhexY:lpht~ala:e, copper 

laad, ,"erc~ry. cyaniCoe 00>:1 ammonia ir. s~mples f,om 0l"HI or beth or the water·lhot~ sampled ""~h some 

Of ~le l'lc1al Eros ato-<u t from tittered sdmples Cop~ lead. ,,~d ."ercury had EEQs atovc 1 ,n t/·u 

U'lr,lteled sam<>!e from ChM:amuxen Creel< near .... ete'-sMI 7 A. The l:Ompound 4-a",,,..,..2-&.d,ndroto' ~e~e 

W~~ oLSQ detected ,n OOlh sampled water·shotl lr.ere ;1re no CAWOC for lh~ com;>o'~nd, .0 ,ts os- to 

~~uat", li fe cannot be assessed 

7·12 cro:ll 
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The numerous EEOs above 1 at the two Sampled waler_snots indicate a poter1\lal for oovers9 Impacts to 

ilquatic life, Howe~er, It is doobtlul that th ese locatIOn' represent II slgnrfl ear,t r.~blt8t /or aquatic 

organisms, 9i~en thelf Slle "nd use_ TIlIJS. the actual ecological r05ll to aquahe organrsms >. prcbat>'Y 

shght Chrcamuxen Creek.. in conlrast. ~resentl II SlQnific.anl aqUllUC "-'Mal How"""'. fEOs at.oo.e 

1 lor mercury. copper. and "'ad _..,;att UIOC18ted with unfiltered samples As drscll5Sed aooYe_ the 

d's$OIved fraction tlest represents the btoa~;arlabte fraction of metal in the water c:oIumn. and the Maryland 

State Surface Watef Standards fry- the protl!CtlOn of !'qUlltic lite are based On dissolved metal Because 

the filtered samples from Ch,camu xen Creek Yield EEQs belcw 1, there shO<Jid be little risk tD aquati c ~ota 

in ri;e creek 

SedllTlenl qualJty guidehnes based Or"! a compolllbOO of ..... 'crllng brotoglcal eUetts and sedima:lI cheroi~ 

cOtr..entratlon data 110m numerous modehng. laboratory. and field stud,el hII~e bun develop&.:l tot II 

number of the compoundS detected in sed,ments !rom Area 8 At se<limerl OOr1tam,n.;mt cm",entr-anons 

below the ef~ts range_tow (ER-<'I. ad~erse b.'ologlcal effects w..re rare. B~t",'een th6 ER-L and Il1l1'Cts 

ra".,,·median (ER-M), ad~e rse biological effects were obse:ved occasionally, whereas above the ER-M 

viCJe, adver.e effects were encountered Ir&quent~ Sed;'l1ent qJal<ly guidelines aM :;alcuklt'On of 

elW>ronmen1al enects quollen1s lor Area 8 ae<lIrnents $lldlmer.ls ~rc shown In T;able 7-13 

The maximum :Sed,ment COncentrilbons 01 me,QJI)' ;:1M ::oppe: yoelde:l E(Os above I a ract "'h'c.~ 

Irdl~ates P<'tenhal ns~ t':O benth,c organIsms HOW1Wer. an enn1JllatKlO 01 Ta~le 7·13 ."""'os Ihal 

exceedallCe& of sediment guodellr>es GCUJr only In the s.ampled water-~nots f\ec.;lUS<l the water·~~t 

,:catans ~a not represent 5Ign'f<cant JQua:,c habrtats, the actu~: fisk Is prol>ilb ly slight All d€tec:eCI 

con:amlna~t~ In Ch,camu_cn Creek were below their ERl guide lines, a ~aCl whICh 'uggests no ecok>g.:a' 

nM f,::om sedoments to tho orgar.is.ms hVlng there 

CT:) JU 
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TAIILE 7 ·3 

CO NTAMINANT OCCURRENCE AND DISTRIBU710N 
AREA B • GROUNOWATER SAMPLES 

VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL. EXPLOSIVE ORDNANCE DISPOSAL 

STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLAND 

25MWOl 25MW02 

P ..... meter' Adjl cent Wl t9'· 
Adjacent WltD' · 

Shot loce~on 
Soot localion 78 

" VOLATILE ORGANICS !pIilIL) 

I Chloroform I " I ,., I 
SEMIVOLA TILE ORGANICS '-"giL) 

2""i' I ' I I ,.e' I I 

~ I 
INORGANICS ( !ilL) , 
Aluminum " ,,'" 13800" 

I ",.. 110" 

Arsenl~ " 
,,. 1 9"'. 

I ,," 1. g" 

ABlio.:m U 61.8 '" I 16.9 " 8er/ lllum " 0,11" ,., 
I o g" 0.9u 

CiOdmium U 
,,.. 5.0" 

I , a' S 0'-" 

CaICl~m " 3510· 31)80' 
I 3910· 2000~ 

Cnmm,um " 100" 40.4 
I 100" 1':1.0'" 

Cob ~lt u 14 0" 14.0" 
I 14 0" 14.0' -

C~Dpe r " 15 ti' 28.4 
I ·5 0" lOll" -

IrQn " 3710 17900 
I '" '" . 

Co., " ,,' 119 
I '" 06" 

{ •• f> 
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25MW03 

Upgraclient 

2.6J I 
D ' I 

I 
7:1400-' 
110'· 

,.r 
I.S· , .. 
51.2 

11.0 
,~ 

6.4 ' 
5.0" 

' '''' ,,,,. 
-

'" 10.0'-' 

'" 14.0" 

166' 
. 5. 0" 

2521l1l0 
47C' - -
51 .0 
0.6 ' 
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CONTAMINANT OCCURRENCE AND DISTRIBUTION 
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2SMWOl 

Paffl"',,'e< ' 

INDICATOR PARAI'o'ETERS 

Ammon,a (rr.grL) O.ll 

Su·fat .. ("'9'L) 1.8' 

To:a l Kleda~1 Nitrogen (mii/LJ 0.34' 

Total Organic Halides (I'li-'LJ 10,0'" 

Total Phosphorus \mgfL) 0.17 

NOTE' A ll posillY" del~lions hayo:- been bordell. 

u . Unfitered sample 
F _ Fitteroo um~'c 

--

DRAFT 

Upgr,..!;"nl 

'M 

17.0" 

2010 ... " 
"" 14000 8840 

14300 8790 

S4,6 '" 22.r:I' 22.0" .. , 
'O' 'D. 

-- -- , 
0.42 0.41 , 
14.8' 8.0' 

O.SS' 0.43' 

246' 13.6' -
0.41 ,., 

El P"s,:,ve (eslI't quaJled as a resul! 01 methQCl 01" 1i¥ld quaL!,. con:r," 1~~lIk co"t~m ln~llon 

Compound is not conS idered to be present In sampi> 
J f'o"lti~e <iel<'(::ior Ii; quallfiPd as an cs~m.ala 
I( Pos,tive deletlOnn 1$ QualdK>d as bi;)sed ~9h 
L Posrtr..e resul! ,5 qualif'ed a~ boa>.ed lew 
U Mat/Ie not Oetec:ed Rapcrted result OS Ihe oete::11Oll hm,1 
UJ Ar.alyle not deleaed Reponed result IS the fi\,mated deter:oon .. .",1 
Ul Ncndetl':ct of analyle consoderetl boased lOw 
UI{ Nonde:ect <>1 analyle oonWlcrej ~n~l"ble 



TABLE 1-4 

CONTAMINANT OCCURRENCE AND DISTRIBUTION 
AREA 8 - SURFACE WATER SAMPLES 

VERIFICATION INVESTIGATION REPORT 
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S25-SWOO1' S25_SW002 S25_SWOO3 

Par,mctcr' Water-Shot Chic,muxen 
W'ter-Shot 
LOCltion lB 

Loc,tion Creek near 

'" Water-Shot 7A 

VOLATILE ORGANICS 

I NOT DETECTED 

SEMIVOLATILE ORGANICS ( giL) , 
Bis(2- 13.5 J /10.8' 2.8' 2.8" 
ethylhe~yl)phth.3late 

ENERGETICS (pgIL) 

4-Amino·2,5- 1.911.9 17.6 1.2' 
dinitrotoluene 

INORGANICS (~g/L) 

AIW'1inum C 19800'123000' 1200J 2090' 
C 577'1310' 202' 110") .. 

Antimony C 1.7"11 7" 1.7' 2.3' , C 1,7'/1. l' l.7 J 1 7l' 

Banum C 99/111 19.8 57.8 
C 14.0 J I14,0" 14.0" 38.3 

fleri lliurr , 0.9"/1.1 0.9u 0.9' 
C 0.9"/O.9" 0.9u O.gJ 

Cabum C 2000"12010" 2150" 5980' 
C 1100'11010' 2460' 5870K 

. 
Cob~1I C 26.6126.9 14.0" 14.0" 

C 14,C"114.0" 1 ~ .Oc 14.0" 
t-· 
C0~per C 55.5/55,8 15.0'" 20.8 

C 18.0.1150" 15.0" 15.0 J 

.. 
I,on C 42000'/52000" 3010" 

, 
8520' 

f-. 
, 564"1987' 395' 2970' 

~ead C 57.3"157.6' 3.5' 17.S" 
C 0.12'14.2" 0,60 J

• a.GOu _.- .. 

7-20 

DRAFT 

S25-SW004 

Chicamuxen 
CrMk 

Upstru m of 
Area 8 

1 .1' 

0.37'" J 
11 0"' 
110'" 

", 
1 7" .. 
69.9 
85.3 

D,S" 
, 09' 

39500 
48000 

14.0'" 
14.0" 

15,0'" 
1 ~.oj-

'" 47.0" 

0.94' 
0.60" . .. 

eTO ,n 



TABLE 7...-1 (Conllnued) 
CONTAMINANT OCCURRENCE AND DISTRIBUTION 
AREA. · SURFACE WATER SAMPLES 
VERIFICATION INVESTIGATION REPORT 
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-
I S25.SWOO1 ' S25·SWOO2 

, 
Wate,·Shol P.'~mete,' Water·Shol 

Lout,O" 16 
Location 

I '" 
Magn .. sM)n". " 2G40"12 100" 

, 
1130" 

> 744"mO" 1170' 

Manganese " 120011230 '" , 612/640 '" 
'.Ie'wry " 0.2910.23 o 10' 

e 0.161Q Ie' o 10' 

Nlchl C 18.0'/17.0" 1 7. C,l" , 17.0""'170" , 1 7, c'·, 

f'nla~s.'.m' " 5500/6010 1560 , 453014980 1590 

SOO'lim " 1040/1150 3520 
> 125011300 4160 

Tc:al Cy;tn:de I HOI442 '" , 

S25·SWOO3 

Chicamu~cn 

C,~k nea, 
Water·Shot 7A 

4'20~ 

U"· 
'" 62.9 

0. 12 
C 10" 

- .. 
: 7.0'J· 
'7.0'" . _. 
2450 
2380 

32200 
36100 

" 
-INDICATOR PARAMETERS (mgll ) 

r-' 
• ",",man", (M~!l) 70"O'C'C';:;--i---;'C':';'--+-
f\;'I~le.N I~:" :''>",jiL) 0.05·10.07' 0.05' -

0.26 .. 
O.C5' · 

Su rate (m~'L) 

To:al K>e ldat,1 ~ltfC;"" 
V"',gJll 

TCI~' O'g~" ic Cartxw, 
I ..... ~!L I 

. 01 .. 1 O'g"">c '1~I"jcs 
\~.IL) 

10.4/11.1 

29.5' 130.1' 

39.8'1424' 

D1S10.Bl 

1.5' 

•. , 
10.0''' 

0,08 10·,,1 "'lo$I>""" ~5 
'-,rgr~; ----'---- -

NOTE- AU ",,",ilive detectlons have bcen bold .. d 

L lwro lcr<:d 
F • HTt .. '~j 

:2 Dupl l ~al" 5anp:es :d~C1 frem t,,1 1OCII',on 

••• 

" 
16.0' 

.•. _ .. 
29.3' 

0.21 

DRAFT 

S25·SWG04 I 
Chl~.muun 

C .... k 
Upsl ,c.,m of 

A, .. a! - -
439110 
51100 

37.7 
24.1 

010" 
,,", 

17 0''' 
17.JLJJ 

16200 
18300 

-
353000 
J.681l00 -". 

067 

:O~u 
, 

98,7 . 
0,74 

.-
2.3' 

42.2 , 
-~ , 

009 

I 

em '-D 
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DRAFT 

B PO&~rve res",~ Q",,,h:ied as" r&SlOit 01 method or fIeld Quality control blank contammaloon 
Compo!.lnd .. not eonsodered to be presant on sample 

J P~rve detectoon '5 ql,J8hned as a."I estimate. 
K ~ detectoon 11 quahfied ill D1ased nlQh 
l POSOIMI reluh '5 QUahfie(l H brased low 
U Analyle nOI detecled Re~orted resu~ IS the dmoc""" hmit 
UJ Analyle nOI detected Re~"rted resuK IS the es~maled detet:lion "-,,,,! 
Ul Nondetecl of analyle eons,dered b<ned low 
UR Nondelect of analyle considered unrel,able 
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TABLE 7_5 

CONTAMINANT OCCURRENCE AND DISTRIBUTION 
AREA 8 _ SEDIMENT SAMPLES 

VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL. EXPLOSIVE ORDNANCE DISPOSAL 

STUMP NECK ANNEX. INDIA.N HEAD DIVISION 
INDIAN HEAD, MARYLAND 

-
525-50001' S25.SDO~2 S25·S0003 -

Chlcarnuu" 

Paramctll. W~t~r-Shol 
Waler·Shot Cre"k 

Location 78 
Localion AdJI~~"1 \0 

". Water_Sho, ,. 
VOLATILE ORGANICS 

DRAFT 

525·SD004 

Upstream 
Chi~amuun 

C.etk 

, 

I NOT DEn:CTEO L ':-::-:-cc-:--'------'-----'--. -
SEMIVOLA TILE ORGANICS I I~ " " 
~"7oi3JPy,ene ISS" l1g0" 18.3'" "" 20.'.0' 

73 .I'/82.0'~ 7iU'~ 807' 57.S'" () tsl2 -i" ~ ~ I h e.y II ~hl halale .-
Nar·~thalene II) 7 '185.t' 37,:;>'" " " 41 5~' 

".~enanthrerc SIl .5'/S6." 455-' 'S 6'" ~~ 
ENERGEnCSC-_______ ,r-________ ,-______ ~----

I NOT DETECTCU _ J ______ -'-________ -' 
INORGANIC$ (mOlkgl - I -,--- ._ .. -
A:uninJm 6930'I4960 J 1530 5070' 4230' I , . 
A~"mcn,. :.21"'"'0.39' 0.2''-' 021" 0.23" -. - -
hls""i~ 2.3'/S.S' U ", " -- .-
BillRJIr 31 .2126.2 51 .8 , 37 ,9 lUi - . -
e,,:.,.lIi~rr 0.2310.26 0.32 0.29 '" 
Cabu." 12·; '1,2" 269' -,00' , 432-

. - . - ----- . 

C rOon" "Ill , 10,319.0 13.2 6i 26.8 --- . _ . - , 
: eo:>,;1 4.3/4 .2 '" " 1 ~u . 

20-- --~pper 161144 6 " 30 

1.-:>" 14200'112000' ISOOI) 4830 ' 8110 - - - -
. .. ,,~ , 

129'115.2 " . 7.9 ' .0 . . 
MJ<;I"f:~,um 

, 
314'/ 288' l 519< ,,,. 5~2' , , . ---- .. . 



TABLE T_5 (Conllnued) 
CONTAMINANT OCCURRENCE AND DISTRIBUTION 
AREA 8 - SEDIMENT SAMPLES 
VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL. EXPLOSIVE ORONANCE DISPOSAL 
STUMP NECK ANNEX. INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLAND 

S25-SDOO1' S2S-SDOO2 

Plramele, Wale,-Shot 
Wal~r-Shot 

Location 18 
Location 

'" 
ManQan~"e 129'll()ot-' m 

Mwru" 0.1610.21 0.19'-

N,,:1<o1 5 ,1-'/3,4' .. ~ 
Potassium .wOJ3U ". 
Silver 0,12"ro .39 0,12' 

Sooium 22,2"122,9' 29.0 

Va,,:;>dium 20.6115.2 21.2 

Zinc IS.rlla-' 21.8 

ToliIl Cyanide 32.211,3" " 
INDICATOR P"RAMETERS 

I Anmon,a (mglllg) 12&1193 29.1c 

Nitrate+N~rite (m~g) 2.4'120"- 0,92"J 

Pe'cent Soli~ " (to) 80.9f786 81.7 

To:"1 Organoc Carbon (m~) 358C/1410 ,,~ 

NOTE: All pos itive dtlO1cllons h.ov~ IIHn boldtd. 

DRAFT 

525-50003 S2~OO04 

ChlClmuun 
Cruk Upst",am 

A~J.,enl 10 Chic.muun 
Water.Shot Creek 

" 
11.9' 33.5-' 

0.0&" 000' 

.. " 4.3-' 

m ~, 

o 12u (l , 3" 

22 SU m 
, 0 3" 10.8 

10.7' ,. , 
23.5 1.4u 

'" '" 2,7" 3,3" 

80.1 73.7 

4130 1920 

3 po.,lNe relu~ Qual ~ied ~s ~ resutt of meln!)O Of field quality control bl~n k contamr~al.Ql1 

Compound is not con~ idered to be present In sample 
_' Positive delectlO11 IS qualified as an est -Tlate 
K Positive ~electk)n IS qua li fied as boUed nigh 
L Positive re&u~ OS Qu"lll>ed as blase-d kl" ... 
U Analyle not de:e::led Reporicd res~h i5 t ... delee,on Ii",,' 
UJ An .. l~te not detecled Re-poJted resu,~ is the .SHrna:ed detectoon l.m'l 
UL Noodetect 01 an"1)'10 considered D,ased low 



" 
~ , 

." ..... k' 0 1 
1.'.1.., .... 1M 

V ... ,;'.I)'g.",,,, 
""., ...... 7,~ 

C • • bOn do",," do ". 
C ...... I"'m ,,~ 

" .. ~, .. "" c"'''''' ,,. 
" . "".","", ....... \iU 

" '" "".M '. 

," 

TABU 7·6 
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TABL~ "·S IConllnlleoJl 
AREA 8 SOIL QUAUT A T IVE RISI( ASSESSMENT 
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TABLE 7 1 ICo"tin uod l 

AREA 8 GrlOUN OWATER O UALITATIVE nlSK ASSESSM ENT 

VERIFICATION INVESTIGATION 

THE NAVAL SCHOOL, EXPlOSIVE ORDNANCE DISPOSA L 
STUMP NECK ANNEX. INDIAN HEAD DIVISION 
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T ABLf. 19 

AREA B smlMENT - QUALITATIVE RISI( ASSESSMENT 

VERifiCA TION INVESTIGA nON 
THE NAVAL SCHOOL EXPLOSIVE ORDNANCE DISPOSAL 

STUMP NreK ANNEX, INDIAN flEAD DIVISION 

INDIAN HEAD. MARYLAND 
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TAal E 1·9 IConti""otdl 
AREA B SED'MENT · QUALITATIVE R' SK ASSESSMENT 
VERIFICATION INVESTIGATION 
Tf.lE NAVAL SCf.lOOL. ~XPlOSIVE ORDNANCE DISPOSAL 
STUMP NECI ANNEX. INDIAN HEAD DIVISION 
INDIAN HEAD. MARVLAND 
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TABLE 7-10 

SUMMARY OF RISK ASSESSMENT RESULTS FOR AREA B ENVIRONMENTAL MEDIA 
VERI FICAT ION INVESTIGATION REPORT 

Medii 0 1 
Concern 

:';o il :'II~ust ... al 
!>C~'lar'\) 

S~ 

,il:."~.m,.'1 
S,,,-,,-,,IlO: 

- -
Sed iment 
,1:>(lu~t" l a l 
S~~n~rrJ) 

SLrtace ''''J:tr 
ilndusU3I 
,sc""i1' 0) 

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX, INDIAN HEAD DIVISION 

INDIAN HEAD, MARYLAN D 

-
I ExP~:.& R'>IItc Hnard P~ramctcl'l with C3n<:cr Ri sk 

P •• imelc!"S with 

],,,In Hanrd Index> i Estimat('s 
Cancer Risk 

eltlrnltcs" 10" -
Ir'9~ ~tK>r. 717E.{I2 j 15 E·6 .. -

.)t'~,,,1 Conl= TS7E-02 .. 4 ~E-6 - . 
-oIJ'S I S7F 01 1 68E-6 -. - . 

In!!~too:' 1 90l+CO .. 282E-S , 
De,..,_.' :::O:,lacl 27010·01 .. 1.251:-5 --- · 

T~lal~ 2111:+(:0 .. , 
/.07E-S .. 

· , 
I.;. ~sh)n H;IC-04 .. 159E· / .. _. . 

[}c,rn2 CcnlarT 301E<' ~ .. 5C~E-8 .. 

Tc ,als !.l OX·:4 1.15E-' 
, - , - . 

[)8rrral Corl3C: " 92['{:2 - 7 &<:E~7 -
11 (4E.{:2l (6.6()F../I) -

Tul;;b 4 9~F-O:;: · 1.5410-1 -
{2 ~4E-'n: 

, 
(6.5'.:E-B) -

P~ram'I.'" with 
Cancer Risk 

e s timllci > 10~ 

.. 

-
.. 

ArlMlnIC 

- --
- -

I .. 

-
-
-

-
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TA BLE 7·11 

ENVIRONMENTAL EFFECTS QUOTIENTS 
AREA 8 GROUNDWATER 

VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 

STUMP NECK ANr.EX, INDIAN HEAD DIVISION 
INDIAN HEAD, MARVLAND 

Chronl ~ 

Maximum Ambien! Waler Environmental 
Par&m&tor 

Concenlrallon Qu,my Effects Quotient 
Cr iterlonl 'l 

Volatile Org,nlc. iJo9"LJ 

I Chloroform " 1240 , ,<'" 
S.,m ivolat,l. Org.lnlcs (.gll..) 

I [)'s·(2 -etn yl heqt)p~lt1alate 3J , " 
Ino'g (ILl ames " 
Aluminum 13400" (UI ~ "' 
A.-s.en:C 22 (U) 190": 001 

Bar.um aas (U) " NA 

Beryn,,,,,, 110M " 
, , 

Cadmium 6 4' (U) 1 I"': ,. 
Cabum ~0300 (U I "' NA 

C~ rom ium 191 (UI lr;>' 17.4 

G00311 169 (U) NA N,' -
-CcPre< 165' (U) 12" " 135 

,," 251000 (UI NA NA 

Lead 5101U) 3.2:> " IS.~ . --
Magnesi'Jm 16800 (U) NA " - .. 
Marga""3e 22'30 (U) NO " -- - . 

,Nuel 166" '" " -
['CtaSS,,;m 8430 (U) NA NA - --
So,bm l-t~lO (F) 

, 
'" NA 

'1an3~'U~1 261 (U, "' "' 
7·3·1 

, 



TABLE 1-11 (Continued) 
ENVIRONMENTAL EFFECTS QUOTIENTS 
AREA 8 GROUNDWATER 
VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAD. MARYLAND 

Plrameter 

ll~c 

Ammoniii (mlOlL) 

u . Unhltered !HImele 
F . FIHefl!d samp~ 

Mulmum 
Concenlr~tlon 

483 (U) 

042 

; PoMi>.e detecllon 1$ qualified liS an u~mal(! 
K p"",\lV(! deteCllon IS qUillofoed .. s biaHd high 
L P05O~"" deleClIOn ~ ql'<lHled as boased low 

DRAFT 

Chronic 
Amblent Wlte. EnvifOnmental 

Qu~hly Efff>C1S Quot;lffit 
Criterion(t, 

tier''' ' " 
H o. , 

(11 Unless olhefWIse no!ed, lowest O~rved EffeCt Lovels (lOEl) OCtalned flOm Ol'<lilty Cnterl3 for 
W~ter. 1988, US EPA, May 1986 

(2) Criterion lOr chrom ium based or. hexayaient chromium, No ell 'on.:: 8mboent wa:er qualrty cntenon 
lor thti protectIOn of fre.hwater aqua llc life estab lIShed for (o(a l ell"Omlum 

(3) enter"", 6/15.190 lat):e 
(.) Crl\erron Is based on a lo~1 hardness of 100 mgJl 

7·35 eTO ;121 



TABLE 7_12 

ENVIRONMENTAL EFFECTS QUOTIENTS 
AREA 8 SURFACE WATER 

VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 

STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAD, MARYLAND 

DRAFT 

M .. Xlm .... m 
Chrome Amb;em 

Envlrorunentill etr!ICIs 
Paf'ilmel .... Water Oualll'( 

Scmivolallie O'Ganlcs ("giL) 

I B 15-(2 -el ~y Ih ex y I) p/1tha I<i:e 

ENERGETICS I, gll) 

1

4-Am,nO-2,6-
dln~rotoluene 

a Ice ( giL) no'g n , 
AI~m;n~m 

An:imony 

Ba"um 

,Be!)'.: ".m 

Calcium -
Cobal( 

"-", 
'roo 

~ _"a d 

MagnltS.um 

Ma~garlltSe 

Mercury 

N i ~~el 

" P o l~ss;um 

Sod,~rr 

Total c/arrle 

AmOlon;3 :mij<'L) 

Concentration 

10 8' 

" 
13000" (U) 

23' (U) 

111 (UJ 

1.1 (U) 

48000 (U) 

26 ~ (U) 

55.8 (U) 

52:00:>' (U) 

57 .03' (U) 

51100 (F) 

12:30 (U) 

IJ 29 (U) 

l B C' IIJI 

18300 IF) 

361>000 IF) 

I 
470 

" -
1_3(; 

Cn:enon'" 
Quot",nt 

, " 
NA NA 

NA NA 

'''''' OCOl4 

NA "' " -

5.3 0.21 -
NA NA 

NA NA 

12" " " NA NA 
" 

~ 2'" " 
NA NA 

NA NA 
" 

0012 '" , -
'60 011 --
" NA 

-" -

"" "" -
~.2 'J' 

" " 



TABLE 7·12 IConhnlJedJ 
ENVIRONMENTAL EFFECTS QUOTIENTS 
AREA 8 SURfAC e WATER 
VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 
STUMP NeCK ANNEX. INDIAN HEAO DIVISION 
INDIAN HEA D, MARYLANO 

u • UnMeted sample 
F • F I~ered samDle 

J POSItive del:eCllOI1 1$ qualified as 3n est.."a!", 
K Poa~1v$ deltdlOl'1 15 qualrfoed <IS b",sed high 
l PosIhve deleel"," II qualified 1.$ bia~ed low 

DRAFT 

(1) U"less otherwise noted. lowest ~served Effect l ..... els (LOEl) obtained from Qyalr", Cnte"" tol 
Water '996, US EPA. May 1986 

(2) Crrtllf,on for e/lrOrTllum based on hen~"lent ctuomlum, No chroni<; ambient wate: qua1rtv enterion 
tot lhe protection of fTeshwate< aqlJ.1l~~ life establIshed far total chromium 

(3) CMenon 6115.190 lable 
(4) entenon IS based on a lotal hardneu 01100 mQil 

7·37 eTa 222 



TABLE 7_13 

ENVIRONMENTAL EFFECTS QUOTIENTS 
AREA. SEOIMENT 

VERIFICATION INVESTIGATION REPORT 
THE NAVA L SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL 

STUMP NECK ANNEX, INDIAN HEAD DIVISION 
INDIAN HEAO, MARYLAND 

J,Uximum 

DRAFT 

Environme,lIal 
Plrameler 

Cone,nlrillon 
ERUER,.c" 

Effeo;ts QI,IOU, nt''' 

Semivolltlle Organics [ glkg) , 
8eI'lZo(a)PYlene no 43011 600 '" 
B,s- (2·el hylhe<y I)phlhalale ,,. NA NA 

Naphthalene " .• 16012100 OS. 

Pher.anthlllOe slI,e' 241111500 0.14 

A1umrn~m ""0 '"' NA , 
Antmony 0,39"- NA "" 
p.,...enoc >S' S2l70 0,67 

R~r;';m m NA NA 

Be",lIlum 032 NA NA 

Cakium 432- NA N', 
ChmmJum '" 811370 0,33 

0=., " NA NA 

CCPI*-r u .. S 3·',1270 1 3~ . - - --
"M 16000 NA NA 

Leaj 15 2' ':611218 0,33 

, Ma~"es'um 562' NA NA . 
M~"~a,'\ese m NA NA 

Mercury 0,21 01~IO/1 " :-- - -
NICkel 52' 209.':'16 0,25 

Po:as~,um 768 NA NA - -

S,'ve, 03' "'" 039 -



TABLE 7-13 (COOllllued) 
ENVIRONMENTAL EFFECTS QUOTIENTS 
AREA B SEDIMENT 
VERIFICATION INVESTIGATION REPORT 
THE NAVAL SCHOOL. EXPLOSIVE ORDNANCE DISPOSAL 
STUMP NECK ANNEX. INDIAN !-lEAD DIVISION 
INDIAN HEAD, MARYLAND 

P~nom.I.' 
Maximum 

COn<:.nlnollon 

Sodium '" 
Vanadium 21.2 

Zinc '" 
Toial cyanide '" Ammonia (mglL) '" 

J Positive detecbon IS qualified as ar: e5tlmate 
L Poslbve detee~on 15 qu~tlfied as biased low 

DRAFT 

ERlJERM~1 
Environmenl.1 

Eft"cts Quotient!>! 

"' "' 
" "A 

1501410 '" "A "' 
"A "A 

(1) ERL (eff<>ets range-k:l .... ) and ERM (effects range-medlan) sedrment qllilHj gU idelines a'8 f,om 
Long et al Incidence of adverse biologica l effeets within range . af cl1em.ca l concenlrat.'ons ir 
marine and I!stuarlt1t sedlrne<lts. Enviroomental Managemell( 19· Sl-g] 

(2) Environmental elleCIS qur:>l""'ts were ealcut3tong uSing the ERl gwdelloc <" tne denemlnater 

7-39 



TABLE T-13 (Contlnl/ed) 
ENVIRONMENTAL EFFECTS aUOTIENTS 
AREA 8 SEDIMENT 
VERIFiCATION INVESTIGATION REPORT 
THE NAVAL SCHOOL, EXPLOSIVE ORDtu.NCE DISPOSAL 
STUMP NECK ANNEX, INDIA.N HEAD DIVISION 
INDIAN HEAD, MARYLANO 

blan~ 

7-40 

DRAFT 
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Brown & Root Envrormont.1 
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Brown & Root Enrtonmental 
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APPENDIX A 

QUESTIONNAIRE USED IN INTERVIEWS 



lED - lnc~ndiary DeJIJonstrmion Area 

lED - Incendiary Dcnl<m,lrJl1on A",a 





lED - i>'::k>numm L),;,nXIn,U"tH)ll An:a 

IEll - Dctun:ltiun Demo,tl1ltlon Ar~a 



Range fl 

Range 6 



Ransc tl 

Rall ~c 0 



Range I) 

Range f, 



Range 6 



Range 6 



APPENDIX B 

LITERATURE ON FIELD TEST KIT 
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k.OId JII "",,,,, I \on.' 'IlL! I, .md II n ~ ~rr""'.lcr,,, 1"'10'" LJ' I n; In" ~LI r or "", 'IJn,'~ "~Illhe TECI [,'.(Ie "I 
SFRVlCE HOT USE I·M,.)'~::-O)-l: 

Th~ () TeCH'" TKTI1{OX 5,,,1 r-'ifJC\O<JII P.( .. , Je\lgn~d 10 ~n'l,! T'\'T and RDX from 00.1 .~mpk'. Th" 
ntra,'1 L' J". I:.·,"d L"'n~ .1", () 'I Eel-! T'."T r..,pio,"'e< T~:>, Kil ([tern . TK·II)).l .]). th. D TECH TNT! 
RDX !ic,"~n ln ~ Ki, :IL.;m .rKIOO I,:). "r 111,' Ll I ECH ROX E,pkl~l"~ $ h,l Kit fllrm IITK· 1OOS· I ), 

T nn"fOt<Jt.....,n~ , T1'.'T , ~nJ h. 'JII) d,.:.- J ,J.) · tnnliro-l.J.:5·tluWIt (RO X 1 1If( ~xplru.1 ,~s commonly f""nd In 

m""",On, Tf,( prc","". <If thc"", ,oml""'nd , ,~ 'o' I IS an ,",hcaIlOO of CMIJm"",Uon from .~plo"v~ W~S\c 
,"_"du ~ T:-;l and RDX ph,>lCJ II ) blnJ IU .,,, 1 p~mcle.' ~M must ~~ cWa,led to b< In"l)l~d 

Ttl. D TECH T1'>TiR () \ ~()d f ,1';'CUoo l'~c u.es ~n Of~'n", _<.ol,'cnl lu HI'~CI I~" ,ompo.:>uods lor an"I~­
>t>. rollo",o~ Ihl> ~l~O I~ ~,u~..,w compound, 10 II>( wlnol ar~ iunhor puparnl (Of JtI:I l)'s'$ by ~n 
aquenu$ d.I~"oo n,,, .n:llll .. li,e .ample to ~ l<~lod .. -"tI Iht: D TECH'" TNT E~plosi~e. Tosl "" ll ll<m 
• r K·100-l·1 ~ I"" 0 TfCH l:"-,IRDX Scrttn,"~ KII , h"m 1fT'" 1001-11. ur 1M D TECH RDX E.o.pJos,,~~ 
T.,. " " i htm IITI( -1(.Ii)S · 1 

The)) TI:.ClI TNTIRDX .s ... ,1 I:. "r~hOO Pa," ~"nl~'O •• uifoc,enl mJlu.,b 10 I"'rfonn Iou, I ~) 5OImpl. 
ntrJctonn, 

Thi. ,1\ 11 3' ",,:dlem "'~lill )' ~I ''''''" '"mp.;r:mlre und und" ,efng~IJl i on For "'p",loon Jalm g under 
(he,~ cm"lill o", _ "'" rhe PJ"l~C I ~bcl 

\l \ II K I \1" 1'110\ H!lli 

s...", Ir:I~' d'3~r"m bdo.. Tll" d,J£J,m ",.;Iulk. Ille D TECI [ TNTIkDX So.l T,..,="oo I'~,- compo""nl 
o.n",' "od <Ju~n{((y of .:tell .Ielll 

( J 
Not ,tlo .. o in diagram 

8011100 :, ;1 , 
l'<nI K'I ubd I 1 1 

, .- 10>l",c((00 Gu,de III -. 
~ J 

"-': 1 a.i Ronl . 11~' 
~ ;= -, Red dot lab.:l ~ I~) :::: "~ ~:::: =. lor u.ed Boille 2 - -

I 

:.: componrnlS 
Soil Saml'ton, T~bK i~ ' 

0 0 0 0 



l:\STRUCTJON GUIDE 1'100·222·0342 

111 \ 1 W" HI 1\ 
M~""JI Sdkr. O~r~ Sh .... " ,\I.~n\, h~,~ bo«n ,~prhed '''Ih rhe- pUIl"~ or Ih" proo\;<.1 Th~ \150S 
,h.)lJld b ••• ;u.I ~In'" u"n~ 'h" ,~" 
Ind~.kd m Ih" ",_"un. "'" h'" c ""' .. h~,,~"d heJilh ~",j ",I",)' p "'C~u"'-",, ,h." <iv>uld ~ 10110""" .~ hen 
hJ"'~"r.~ ,he,t .ul"I1"'" 

PROTI'.rr f.n:s WITH S,u£TY CLASSES 
PROTECT SK I:"." WITH PROTI::CTI\ I:: GLO Vf.S 

1I11!!1r 1 1~06t..!11OO':{- ACEIO"'E 

. .\SSO<"i~l td Hazard, 
e,uelru'ly Fb/fl" ,~ble L iqUid ""d V~f'O' <NO S\10K[-':C OR OPEN £'LAM!;.) 
H~ful il I nh.:rJ~d or S",Jj[o'"'tJ 
("~u,e' I:~e Im,~"on 

.\IJ~· C':Iu .... dJm~~e 10 'he r~n,,~l nO" ou' 'y<lfnl I,,·er. ~nd l,d".,) •. Chronr,- u~ure dunn~ 
~~n.Jnc'· nuy to. l\:I. mful 

s~ n'plom. ur E~p<>'Iurc 
Hi gh ,un,"cnorll;on.1 or prolon g~d e'P<',\lfe e,,~ ~ >l.:s II<"Jd~e"" d'll~ncss, "Ju,el, "nt~\lon 01 t)c. 'lOJ 
re .p" llmy trael. n,lT<:"S l> _'nJ ","nlU_lly ""COrl<ClOujne», 
Pr"Olon~~d '" t"f><"[~d 'tin coo[:>::! n1l' • . \Ui>e Im!auou 

fir<r Aid \lc",ur~. 
(jET \IFDlC ~L As~m'-r ANCE ~OR .\LL CASES Of OVEREXPOSLR!;. 

\\' ~,h Ihum,,!,:hl, "u::r ""'P ~nd ,,~"" S"m 
b~> 
Inh~!Juon 

In;,·,IIo,)n 

Immed'J"'I~' rl,,'h ""h "JIC. 1111 Jlle,,; l~ mrnUle' 
Rem" ... 10 Ire,:' .",. ~,,~ .In,r" ,~l n:'p"~lIon ,I bre~rh'n~ h~, ,"oppoed 
II ,'On",ou,. dnnl "J'''' ~Ild Induce 'omllln~ "nnlcJ;J'''I~ h ""ctled I>} nred.c JJ 
1><",on".,I. :"",,", :"" "n~ rl",,~ Or ",nurh ro ~n Ulll:on",IOUS ptr>(>n 

!lo Ul t ~ (~onq.ll BuITer Sol!'tw" 

.\Sb"d,, ~td liuard, 
\IA ' ~ ,ml~l\~~ I" ' kin. OHS lOU mU ,DU.' membr~n,·' 

S""p1oml of E~pm"r~ 
\la' to<: Imllt"'~ ,,., ~"Om.J~( ""h ,lin. C~~, ", "",,"OU' ",cmbr ... n~> 

f irsr .\ld \ lusur.,. 
GET \ II:O[eAl ASS IST ANC"E tOR -'ILL C,\SES OF 0\ ERL\POSI 'RF 

S~'n 
E~c< 
lnhaiJll un 
In ~~'I,on 

W l.,h r h"mu~hl~ "l1h ",:op ~rW " ~r.f 
lmmedlald) fl" 'h .. "h "'~Ief ror ~r lea'i 15 mmule> , 
Remm e In frc," ",r; ~ I '" un,n • .-,.I r<.:!p"~'hln 'f b.elth'n~ h,., <tOJ>f><d 
Ge, immeJi~t~ nld,cJ I "tentlon, il .:on,.; ,,," ,. ~"." "'ul,,, (",.:I), 

2 



--, 
lSUU-1.1.1. -U"';41. 

'". "' ~ '. .' . . .... 
PE R EO R 1\1.\:S cc ellA R·\ CTER tSII..CS 

I YITf/PBFT \ TN':' OF_U1F TFST The ,e'.LIL· ""m 
.~, UTECH R[)X E"p,,,,i,c, I,-.,;':" "lr. t>c ,"Lem,eLe~ u"n,' 

e"he, [',e Colne Coed '''ppl;"j " ';If. the "" '" Ihe DIECilIOR 
".," 1h' L:.Lbl" pro,,<kd t>clo-.. II ,h<' ,,,1m ,,' til< '"" doc, n<" 
,-,"eLl>' "1,1[d," p"",,1 of ,h . ",-,,,, ,-,,,d.""''' "",,,V""';VII" 

'" " , DTECHTOR T bl , 
tho OTEClnOR IW\ 

.~ampl' R.adin~ E4 ui ,-al.ntl 

'prol 
W"., co -, , - 30 < " J() - 50 : ) - :>5 , W-SO :'5 - ~, 

• 
'" .' ~, 

'ppm,' 
So;: <0 c O.~ 

, - 20 0.5 _ IS 
,0 - ~, , C.S 

" -W ,-~ - ~" 
w '" 1.6 - 6.0 

'" > IdJ 

\1' 'S III \J.It n. DTECH RI)X hpl",;\·., T,,[ K:< ,an 
to< 'I'd w "ii,bl.>· rr"",u," RDX LO: <1>< roI.lQ~·ir.e ,one., 

S~mpl. ,h. DTECHTOR C"lnr Carrl 
W,H<"Pr'" , . -15 , N:' 
Soli rprr.' IU ·6.0 0.3 · 6 .U 

Th, \1Ir'''''"[[l [),"""'" L,m" rM[lL: 01 LI:c 'u 1m RDX ,n" 
"'''e' '."'rl< ".' WO J'''; '" m .1 i, .1.5 PP'" TI,,' ¥,";;h 'x]"" 
,,--' lIpiul <L"nd>r~ou,,< f(. "I< I) TECH RD\ E';)I"',,'~' 

~',,, "It 

, , , 
, 

D TECH RllX hplosiHs 
Tnt Kit Slandacd (urn 

---

/ 
RDX ("''''''''''0. i. II"" 'ppo> 

·PeT"'" ROIl,,""o. R.I"i,'" to R,'orcnoe 

3 

SPE(TFIITl) TI" DTECH RDX F,<pl"'Llo, I<" "" h." 
""cn L",;cd rLlr ''''',,',e'>.:Li,·'') ~ i,h ,·"rt,,", '-'rl"""" 
""'I"diLl~ tlt",,- h"md '" ~~,-\ -'W·~~1l Mcthod :;,'_'<1. Ihe 
["01" ,,,,10" ",mn'cri", ,~" "",,·re;>;:Li '.ll y or the,o c~m· 

IX'Hnd.; iLl w"Lcr '"mpb "';"~ rl,.- [)TECHTOR .. -\ P''''''''" 
r<.<L re,ult m"" "" due '0> tho r"""" "f RDX II ~ 1'\ ," 0 
mi"ur< 01 rt",,, '-""'pound, rRDX Equini<n!.,! , S"mp" 
[e;[,,,~ po<;[i \',' f,,, RD \ '~O\J;J "" ,'""Iirmca hI' '!:.L"dora 
",",ho.J; T,C D TECH RD\ ["pl",j,", T<;[~" h" ""en 
,t.,; er>ed to r.lln:mi.:o ttl< d'<ct or ,m'i,,,,,",,,"!"1 in["for.rlCe-

S,mpk pH. ""'"I', ni,ri" ,r.d om"",r.;"m do",~ dTce! ,,,' 

""ul" 

Cumf'\lulI<! I C~a ,\IUL C'o>s_ 
Ippb) lppb l r~.c!i"i') ~ 

RDX J " 
, • 

HMXJ >'iW 1$0 • 
Tl' l"d , 100 ,'" 
T"I}IJ ,SOO ,jOO 

1.3.5· T"n'lro~n,e"" ,jOO ,,,,, 
1·'mll\O-~ /)·d 'nHrololu<". ,"" , ,," , 

~·~nll f>I). 2.6·d, n, "Dlolu.n< ,000 ,'00 
!A·dl nm",~I".n. ,AA >~OO 

:2 .6.dl am, nOm' ','Ie' I"" ... "00 >~OO 
I.~-<l l n"'t't: .. nl<n. ,.',II! >~OO 

" 'Irot.::n~ • .., , >w >50) 
!·ntm:>ool ... n. ,,,,, ,>00 
.1·n"fDl(lI ~<n. >~()(j 

,,,,, , 

~ ·n ''''''lliucot< >~OO ,>00 
",,, o~I,",,,,n >~oo ';00 
PET \;d ,'"' ,,,,, 

, 1;'" Ie . , " ""',,,,,d " ,~., ,_,"",,,,,,,,,,,,, ot ,-,,,,,,,,,, ,," 
,oa"Lr<d:" ,'XC.X, '''' '''f'ln ;< , ,""'--'i'n< 10 .«J ",~ 

'h' n",,,,,",,, '"r-on''' 
b n.' ~lln:",,'''' [)e"""", L,,,,, ':~[lJL,,, ,x'-,ncd " ,~,' 

k,~ ,,' '''-'',"l~Jlion 01 ,,,,,,,,,un': ,~." ,~';J, , f'.""'" 

C ... ,,,,,,,,,,,,,,1 " ,oo,,"",d """'''''''i" ~+,'n " 
"""',"n',,,n Ir(l.;""" '"< \IJ)L o,RDX I, p""' 

" U",,,,;,·.I \'",;"" KD>; i'.""'''",,'' I, '.'·'n""",·' -' .'. 
'~:l.Z;",,- K~IXh~·.,o)'dn'. I. \!.; .[<,,,",,,,, I.' .'.'. 
"If"""",,,,,',. per , 'n ",,,,,,,1", n< , T"" i , ''''eLf.., I·:.'.'· 
l~n""<""'""I, ",.mln' I. !'ET~ , """'''''' [""[ul ,w,"""", 

n;:S)T\C HIGHfB BOX CO"CDTR;\TIO>;S 

R[)X c()r.ccn""i(ln' g'c"<, th," Ltl< UPP<' limi' of 'h< [<>, ,,, .. , 
t>< <k"",];,,,J ": ~ilulin~ '"" "H,>cL '~'illo .ee[o<1<. roc 
.""'pl., '" 0>"'0' (.om 0 100 ;:-po, s,,;: "mple, P''OoOC,,,,J 
"'ing the 0 IECH I~n/RD>; SDi: Ex":>::ti"n Poo, "'"',. b< 
J,I"Led I c~ 10 ",<Lun< "oJ rue. in the I) IECH II.DX hpIQ"'" 
I «< K; I, Th< oo"",ol,,,,,on o( lit. undil.,.d <ompl, t Ion Wm, 
"determined 0\' mul.iph·i"~ '" RD\ cnnc<n""io" (>( ,PI< 
diluLed ,"m~k :".0 ppm I 0; to" cilctinn f,"o, I c5l. Foe f"~h" 
HlIU'~l"','''JL ,10o", nil 00' ,,,hni,,,1 ",,,·ire hot lie.., l·~{.)· 
,c~·o-,r 



~TECH 
~~~ ..... . , .... ........ . . ~" . . ~~ .... . 

INSTRUCTION GUIDE 800-222-0342 
. ~ . . 

J~.~;.~.' ~:.. 

tit :\1 T H !'I·,EFT ' 

.\b'''''JI S~f"y DJtlI Sh~,,(. (MSDS I lI.he be.n ,upphe<l ""II t~ purcba.", O{ th" prod",,! Tht MSOS <I\oo ld he ,-.,a..1 
bdof<: .. .. ng thl .I<:~1. During W "-',,'CUIl"O ul til<- ~~ any ".ee« ROX i, lh<Otb«I on(() (~ CUp AS'K'mbl) 
~b><J(b~ n\ plu~ . It,~ not r. 'a;"C{j Qn tile ,urt.~ at the Cup A!«~Jnhl)' 

\\.1>0.:0 all ~I\ ,,'mpoMn(, !la,', h"~n """d. ~pp l }' tl'le v.amLn& label [n ",al lhc Ix" ar>d •• 1 II J>Ldc for pru>",' d"p,,>,,( 
In thj s \.(C I.on . "'C ha". em phJ'''lCd h.~ l th ~nd ,arcl), prCCJUl io", th~1 ,oo ul<l b<: (0110",,<1 whon ha"dllng t~<c 
."IUlLons. 

I'ROTECT f.YES WITH SAH.'Y GL\SSES 
PROTECT St.:lf' WITH PROTF.CTJq~ CLOVES 

A~ial~ H;uards 
'\1a) bc 'I'T"Jlln~ ,n '~ ln ,,)1:,. and mu~ou, nlOmb<l"". 

S)m" tom. (Of E~.,...ur~ 
Ma' bot ImlJun~ on conl:ICi" " h .lon. e,,,. ~nd mu'n~' ,neml>unes_ 

fi~t ,\,,1 \h~iUc~ 
GET \lEOIC AL ,\SS ISL"ANCE fOR ALL CASES 01- U\EREXPOSIJRr 

W~sn InofOughly ","l, $O.p anu "'"t~,. 
Immedi~le l)' nu,;, ""I> "'~,., lor~t lea. t 15 n,inute, 

S~ IIl ' 

eyell 
Inh~l~tl o r, 

Inge,uon 
Rem"" B) fresh J;', gL ve In,fic,.1 TC~Plc~lion if b .. athm g hlS Ito~d 
GCI ,mm,;JiJl' m.dIC~) ~Il~nuo" ,/ conllC '''''', gi"e "'Jle, r'N ll' 

'.!!.....U '[) \ 0" HOI 

All D rECH Te,l Kil l "" thorotJghl~ quain, comrollc,j ~nJ rnlnufactu,M Jt S"~lCg,,; DiaJ nu!(,el Inc<>rpo,,"ctl', 
G\lP fltlht), A(I ~md"'l s und"go UlCn"v~ "lldJtlon at\d field [est 'ng 10 ~"u,. :tcCllT:IoCy lnd teholbilily_ 
"'II I"" "r prOO ',l("1 "' ~ tM",u~hl" '1".ln )' co nlrolled 1<1 "U~, i ,l~nll~ "",.1 the pu bh,l heJ S po:Cln C~lion_ 

...... , ... .-. ......... ", ..... ""''''''' .. ....... 
w._~ ..... .. _ ... _ .. 
~--- .. _ .... -.-.. -_ ... _ .. .. ,"""-" ..... ,. ",~ 
~"" .. o< .. ... _ ... "" ........ . ....... ro....,........, .. 
~ ..... ---... __ .-.-
'" - "" -

, .. :ICIUOC.E __ .. 

_~r. __ .... --.,..--­... ..: .. ~- .. _ .. _-­_ .. _-_. _ ......... _ .. ---.... ~ _ .. _ .. -_ ...... -

......... _­. .. .-.. _­-_.-....... -... .. _----
EM SCIENC£iSlraleglc Dtagn(X;llCS Inc. 
480 Democral Road 
P_O_ 80)( 70 
Gibbstown, N J. 08027 
(800) 222-0342 

o TECt1t ~ rS I '8O'ste<1Od lr~d'HT""r'< 01 EM Indust""", 1'-':: EM Sc"'n<:1! IS ~ 0'''''100 01 EM IMu",,,,," " '" and an 
AStcx:.at. 01 E M&rck. D.''''''~ al, G~rn;any 

, 



D TECH'" RDX Explosives Field Test Kit 

EPA S~'·8~6 ~elhod 105 1 
{ ROX) 

tlUlllOlflSTIn JUMB 

s.,nsi'i~" 
• i pri> RD\ Ie \\"'~, 
• I), 'i i'''~: ~l)" in ,,)il 
field Tc .. ~d 
• ~~sld" cUrTci",,,J lO ,\X ·H<,:, 

,lk,llCloJ ".\'0 
I)O,:,i~nL'" ;ilr oo-'i'~ ",""Lliulb 

,~, 

• Pro;-,J~, Ie" re,uIL< for 
\''''[~r C>( soil ,,,,,,ob in ... <> 
tn.o 2u millu'~, 

Io'"-"y_ <O-U5~ 
• R~q'."r~' N) 'r<'(";cLl ,';"nJL¥ 
Con'-enien! 

lh.,ic kj, Inl:ludc'< ;>11 ["~c~;_,,,,, 

:,,"'~,uL, lor "'"[to, _':.Lm,,:es 
...aii ',)mplc> ""lu,,~ n nor 
r:-T RU, ''',: E"',K'lnn p",' 
:T);-I :)]I, II 
kL fXLC~-'~~ ;, Je.<io"c,{] hr 

u.""", "n_,,," """_',",LC'" 
• 'h~ lHtC! [TOR me,er 

<T1\-l i)f)[.\I-l:' is ,,,Irl "'P"_ 
""d:- br "'"",iqu,,mi""i,,' 
r~,ul" 

f;il5\ 

• [x":.LCL' Rn:-.: Jr.d T'.-r lro~: 
,,," "'mrh ,n r,v~ "'Lnut~,' 

£""y.to.u, .. 
• Or,lv "., ~:LW _"q" 
_on""ncc 
• L'''",'',iun "Ifen"n,\' ~Q>:'" 

~TECH-

ItD:\ , ilc'-,,,hy<h{)- 1.), O-Wl!LTO- i.,1, '-tn,mn,'1 "bn~ \\'11" T:-.T I !_-j.l,-tn:1W ~"''''-C''' I 

""'"'" ","U c'-""fA"',,-"_L' d m.LnY mil,,,,;,, mUM'''''_'- llwu' kx1~-[enll "'Lhili"'_ 

\\ .:.Ie'!'''''''' ,-"", ",>:1 t.Lciu ""!r.""C<1 d,,,r.Lc1c-n."LC' m:.Lk~ th.:"" ''-'<1l1'''""llJ> i .ne' 

;l,~-.oc'i;"",i (kgr-J{il[ion prcxju,ct.>J" ,,,,l'iul,, c'uc_"'mi • .,;,oon ,~"'" roc be':' S0il ,,00 

g«.l<1[)('W"'~' C<¥l<:Hrun',,(>', iran U""'" c'-'<''fO-JnOs Os C""\ll~ )fl ~t or """ milir~" 

",-""II.uom, ",unt 'Q'" n,'nu,aaHM!,-, <''''lX'- deS<tt><.-.i"-~ I Ji'fX"'Lll t'.,'.i'i~,', •. "0(: 
h.ll!i,'_'c Lcst r.L~~'" 

Tc'''ir.~ w:ll", "cd ,""xi "''''pie,' lor Kll:\ In, c,e"",~" e",,,,, 0; :;N"r. l-", U1<: 

D ,[CH RDX ~_,pI(],""" FielJ Te,,, ", [() ,d"r_Lif" IDt '?"'-', m:1p .'lte;, mor .. o, 
",,,,,-,jia"o c,, dc,,,,,,"-,-"", rd, ~"d ,"'"-~, ',del "-lmr""' f[)( bhor-J'O<\' "n"I\"b, The 

D TECH RDX Lc" kit .:(0\"" ""J ,~"Ii" In J.,~, th,,~ .!0 m;nll[eS [0 ''''Ir )'<'" n~Lk" 

,,,,-:r_c'-,'rKA clc,-~,~",-, ,n 'l:e I,,':J 

TI,e DITCH RD:\ L"st ki: h~, 1,,-,,'" "'''",,,<,,-er,- fielJ te"",1 '0 ",,,,,inlile LC' 

I"-·rt',e"",.,,,c ",,1 m,,,~'ni<:,,,,~ "" ,,,,·_,lte "ppiLcounn" '"~ tield 1f",1 (",OJ cbno,,­

.-'1,,,,,' ,,,,,-eb,i(HI d lidJ r<:,ui" "'i'" S\'('-~,Ki .\I,·t),od ~~-") t'o,- KD>; ",.Iy';'· 

Genttal ()<,scrip<ion 

\1", h",~' D T'ECH )(1)>; lL' "'X"."'"C' "II Ule' n,"'L"-"''' rn.JtL'r.ol., L() '''' r",.r I ~ I 

"",,,r ",mpie" '0" ,~"nr;'" re~'.J~c 1'1""'< "'::-.LcUm, u,,-",~ :hL' D "ITCH .r--T )(1):<; 

""iJ 1'.\'\1-,1"""', P;K', i::.\l.~,'G'on ~,"e, "',' U"lll fj, ',' rnim""" "nJ nlU'Lrle ,'-'I~:;>Ie' 

con 'r.: ~"c"""d ,'i01ll",'r"",-,,1\ 

Th,- D l"'01 t"" '" r"(b~,, L' ,,,,"~">eJ ro, ""'.,, "r! or.-,nc· ,,,><I;,o;{;1t.< ,,,, ",';>­
I,,--,wr instruct;"",", ~,"~k 'he l',"'" ~~D<'~." ~'''' ,,, ... Iy"; prtx.'<:tiun:- rn:\';OU, 

l"h .. .L[(~. ",1-"+; Le"in,! "-,,,,,,i~" .:e:, ,n 't'-f"Lr~ 

!rIcthodok>in· 

TIle fl T:'CH In:\ 'e", " I>;,-'eli 00":1 tnZ'.-,nc LideJ b""unu,,-,<i><:n' _"-,,,,\ 

I EU';,\ I b"' ... Jr_"""_l\ " .L ',,-,hnolne,' '''l'''~:1i'c"d I)\' "'" EP.\ '_' " ""Iuol~~ 

fidel ,cr,,~~ir_,~ c<x ': , For '"_~ D lYCH KLl:\ 'C,'L "",ibodie' ,p<=ciiic '() RD:\ ~r<: 

li".~eI [() I",,,, ~,";,k" ~D:\ ~~('"I", r'<""nL in Ihe 5-omple ,Ire c~F"u,,-·~ I" 

Uk;.: ""," I"".ccb "n~ cib-,,~I r.n '"_" m.e",""""" '\Jrt'",,~ cf <he coIlL'-"or, 

de"ic~ 'h,," " mlu,-.J.c"~[()rL~" ,,",)I~'_,,,,,,, ,Jdd, TIT ='~nc. ':or """",,-:e) 

,,)1 RD'\ U:J uLen!';.: ql"'~tJ,",Lc,j "'i'll " 1:.JnJ-~-,.,k! DITCI-fTOR "",Le' or, fo, 

quick ><:,,,,,ll:rw ",d, "'~ ,,)Iu, mmr"ri_"'''' c~rcl >ur:<>! __ c"<.J wi,h ,he b, The 

"'orkin" '''L~e "0' t),e Ll ITCH !ill>; :,iL i, i~ P"ru P<" biliion le< RD:\ on """"" 

Jnd in P"'_' re' ntillio!'. for RD:\ ~l;oU 



",;1 , 
W\" IlHUITOk '_<' 1'1" ,; ,:,.:1 00'" I 

~,-,-,,--"-,-,-,-,-. -,-,-,,-, ----"-,-'-"'0'-'----, -,,-,-,-, ~~,d 

M~'hod eo,..-"la';OI! 
U.L",J ()n 2il2 1,,,,-1 "nJ .. '.1'.-,"0'-,' ""m!,I", ::.~. D Tl'UI 

)(.j\ "'." U "'i[h [IL~ DrrCHTOR n:Ci," uor:-,,:,",·, '" Ule 
n.\ ~"\t'->;-n HPLC.I klnl ~V.'- (n(f,·:"""" .'LuJic~ c·,.,k-,,,,, 

Lh," [Il" ",',,'<110,1> "wcc"<l on th' ~~~"'",'e :Y: "I""nc" " 

RD\ in ""' :>Jmrb m ll:~ (b.·(",hl<c un~e v;:'lh~ ~,' nLc' 
1'":", roo":;",, """Iul.,,· ",",P"\'e ,e,u.C' ;,,~ lJ"~fP"''''': 
~CU>rJL~g lO lh,< re01n,mtllcW [I'.~ J.:::JlllL~n' 

s""cilidt)-
'n", n n:(H H,\ ''''' kr "'.' """'\ L'~Lc,-1 ler ,"--"'-x,,,"\ '" 
"JlJ1 ""~ .• ,' t\I"'N\ t::-. '''-'ulin," ux ",,' lO" c.:l T. IT.\ ,,,'-I'>fj 
. II<.-.hxl ~.'."J..~ "o,,"'c:ot "-"",i "CII' t-", ,~"':o lho' <",""-'fle" 

,i fW\. C'rn<-·"--_,·,,r,l< '" m"",re' ,-,{ ,,,,,,,,-,,d i e COO1f>->",-..'h 

klj\ 

.\lDL' 
(ppb) 

II \I ~ I ~) 

T\"1 >~.» 

T,<,,'I :.~ .. ,) 

l.:\.'-;·"nr<"'-"''''e<''· ,,,:.) 

c-'n""' .. -;.'}-~·,r,,;''' ''~"e'''' ,0'.') 
·,", ,,,m, .. !f)_dec,,,,", ,,"" __ "'· > "" 

2 <-J;''''''~'';''e",' >;m 
2 ',.J;. ma''''''' n)l" I, , .. ,'" >'t.) 

I" d,n"r,,"<",.", " " , 
'-"foxn,,,n,- ,' __ ., ' 

"""'''~QI,,~nc '"'' 
)_~''''''',,,'n,· ',;';'", 
<_""n""u.".. ><,;X\ 

";"O;t;"C<M >".'<j 
PtT'- >~~) 

~'" ","' .. ,," '''-''-... ~ b. '~I" "~'''''~.'" __ " "~ ., •. "'." ... ~. " ". ,,-,.,.-.J or"" ' .... , ",.,.,... , .... ~~ . 

ItTEcH· £M S,i , ,, .. !S"".;i, 
01.; " •• hos ."orJI' ",II d 
UO 0'''0<'''' A"d 
GI~ht,,,".1!J JI~Z7 

'~~-"'Z-lIJ.Ct 

n,,",r .'0 . n.:·WJS-1 

DTECH 
RDX E-..:plosivc 
Field Tcst Kit 

• Ind.,;"" m'Ll~;i;,\b ,,,,,-,,~,,,,~. j(l '~." " __ ",, 1-<1 <fn;,~".' 

• ~"·r·h'·'''~fl In",ructio:, :':'.rode 
• lnlD( (OO1r~r'-"m c:.trJ 

OfJ"f:\O 11-:-100IS-1 

o TECH 
INT/RDX Soil 
Extraction Pac 

• 1",·I,,("':.t1l m:.Llerill, n.'~".""[\ [0 f"-,r.orm four l-11 

SJmpl~ e.'W.W.Kln< 

• SL~r-i)\ s:ep irbtmc[ioll ~"K1" 

- --
: lil!iliII ~ ..... 

the DTECHTOR 
Environmental 
Field Test Meter 

lho: OTI'OlTOR l' ~ c..mJ·hd<.J "-1h"""",,-,,, for ""e'l~ 

""""" 0' D nCH HDX I"" .'''m,,~. It '" <<>OT'r><-'ei\' fXX'~Lli 
:>r>ll"-",,,=I "'i ll,, I'-m,,- P"~-" h.iU""f ~.J'''''' ", 

"""""-' p.l,H)U('[oo ;>ro.."""-'", "'"' "'k'" onlyen': rr.im.e 
Me-.JJirl", -'''-' u-'plm_<l in ~ L..'}:t'. e-.. -<\._[(H.,-....: ""in<k:<\ . .uoo.g 

",1m" ",n,,* If)' ilit~, 000 ur,-,:, d :1"")."01 RL.....us lOr ur> '0 

IT .,,,n~ ,,In he """"! ir. n~, ~~. -,? x I 'i" 

\\'ei¢~ III !"" 16 0Z 1 "."" b"", 

OrJ"r '-D. IT·I[(Il.\I,1 

• IrtCllxb <"1,1"'.\1,,",,, p<04e<,,;e ,~~,"e'" :.tc.J """tr l'0'-',", 

• Sttp-h) -"ep in"","!i"" guid~ 
\LLi~["n"r.c" ""J .""">Lee ""mu,d 

Ordcrin~ Inform.:n;on 

n TtCH fiel<.J T~" Pf(XJll(1,' ,'"0 he ord"",J fro", 

£,\1 S,'i",",ce by ""lling toll-!re" 1-800-222·0342 or h) 

.",~d,n,~ 0 fn to 1·Boo·336---H22 

n llXH field T~" ~':x!'.J(" rurT~n'l" "\·~iIJbl. from 
E.\1 xierlCe "re ltD>.:. 1':\'- BTtX. P,Vl "nd !'Cll ;oi; ,nd 

wil"" [,'" ~i". [h~ 0 TICI{ Soil [.''':1Clioo be> ~flJ [h~ 
DITCClTOR Er.\'if()nm~nt~1 F,dd TeS! ~k!~r 

fur co"'r<"" ,echnie,1 infOfm:l!i(ln on D TIeRfidd 
T~S! Proc:ucL', coli [he E.\j ",-,iertCe T~chnic.1 SUpp"f'[ 

Grour ~t I_BOO·222_0342, 



D TECH' '!NT Explosives Field Test Kit 

EP_,\ ,,\\-S,'J ,\klhod .'_''-,; 
IT\T) 

._lVmlDlllllmrm_ 

Scm;l;"C 

• I':'" T\T ,,' """"' 
• 11'''' T'T in ~,d 

field Te,,~d 

~r'''''_' ""'.H',,, ,n >\\ "" 

',.-)1,,1 >'.'.~' 
I "-,,~,"~I t ,r, ,,', ,"e " ' '''''.,'0, 

• ,'""" .• '.' ,-" "·,,,11., ,, ~ ",'''-' 
'" ~"I '''''i,b '" h, d',," , 
,,,,,,,,,," 

E>-<\ _10 y.~ 

• ".' I'",''' ,-" ~,"'c "I ",," ":' 
(ompkle 

Il,,,,, '" ,n_·!,.~,·_ ,II 'k,,".'_'~ 

n',"ere,",' '''- '''''e'' ''-''''c'''' ""I 
_ """b ""'.,',,,' II nne 
T'CT ~I)\ ,<"I h""",,<) i' 
r~_"" L.'_1 , 

H r,"','e,-" d,'"."",.,j 1,,- '" 

• 1~,-I)TfCKTO" "","C' 
'T~_I,m\I_I' ,., ~)U "TM"',' 

'n.- .~."""." "i:.""-,' ""I' .. :' 

fast 

• r .. "'''-',' T\T" 'r_' q, """I'~'" 
on ,,, C 0','0,,<,, 

E""~'_ln_us< 

• ,--",h- '" ,-""- ''''I'' 
""rfonn.nc< 
• t."''''';C>n dh .. .. 'n ">, , 

iJ?'ECH 

,I,,' II nT11 r<T Exl".,,,i, ," fi,'IJ T ,'" KiL '0 "k-nlll\' h,,, 'r>'"' "",,, ""c" 

,",",',,' r"",,'(kui"n, (~""rn""c ,i" ,"'~i ""b", r",k! ,a",r>/,·, 1', ""~"""", 

",,,,",,, 1" -.. 11 TECH "'Yi' r·,"," ler .~i\'''' n,,, ,~,,,I,, i~ k", 11l"n 211 ""ntH,', 

'-"'ir \'<);' l1ukc on '_'\<""In ,\,';";""-, in rik riclJ 

Th~ D lTUI DT1~" "ir I"" 1"'~1l ~,"~n,i("k I",U """,,1 '" """ill":", ", 

!'t'rte.,,,.,,,,,,· ;r'1<' "')I" enie,'" l' rc" '.-r-,_"'· "1'1,lk"""",_ 1'-,- lil,leI "i,LI ,:, ,,, 

(k·""n,,,,.",'" l'O(,-cL"i<Jn or lIelJ ,~~_I", '" :,11 ,\\'-",1\ .\1"<l1(~1 '~<_"') ril' 
1"·;'1' .,,,,,,,,,' 

c;."nerallJoe<icr1l'tion 

Th.- h_".- [) TECH ';',T kc< ,'Or,,,"'b ,il "". n~,e",,,, ""Hem!.' to bl '0"­

", "',,'~, '_':o'rb, ""I '-'Llllrh 'e<, LI"'-' ;><1' >r ~":;Il'." l"'''~ 'Ile f) Tl'CH 

T\, fillX "OLI h""ctior. 1'_" h,LLClKlft ",,,-,' b" Ih'"11l'~ ",inULe" "nci 

il,,,I,d,, "Llllpb ,',Ln he' c''''''''"',, """L1I1.,,,,-,,,,,1I 

The f) TFCH "'"'" kir ;-"'<:";r~" ',' ,"",p'.:t' I,:" 1I'C ,L' ,'" Ufl'''''' ""'"'''''''' 

''''r ,hI' --'"-,, ,n" n"'r;",.,,, '!' ide' dk ,,-...:, rh,,,u,ll 'h...: """II ,i, r«~ "'(iL"" _ 

pre".-,,,,,, I"I~"""", '" ,,,-Id "','''''-" "'I"-'lee",','" "' ~ 'L'1"i,~eI 

Methodology 

TI," lJ TTCII n'bL i, ",,'cd (;r, ,'0 fr,n'",,' l.i,,~~d I'"mur\""~",'n' _~,,,"\ 

.- [ll,'_~: 1"""'1["''''''.01 :,'.' ','c:ln"I,,~\' 'c"'",n",,d k dw tl',~ '" -' ","u,N,' 

r",leI ".,,-,,'''1[',0 ''' '' , i',,' '!>.:'J -:-"_G~ T\, 'c,' _'""!~"';"" 'r"",i!'" ,,, nT "Ie' 

linkc-d ,,, , .. ,irei r;l~;clc'" T\""'''c'_Ll,',< f'",,,'n' L~ ,I,,' """r!t· "'" ""l"u""II" 

[~"'I,,II~.'''i,b .,r.d Cd,~L"'~ "" ,1>0: ""'ml,,,nl' 'Llrl'",~ "I' ,Iw ,,'Ih"'", 

,;",',,'e ,.\ cd,,, Jc"""'r,n~ ,dlll'''' i, ",en "JU..:J ,LnJ 'he' rn:,.,..n,-~ 'l\, "I, ..... : ...... ·: 

d 1",-;- ""r1 ':~, .', '''''q''''~'''" :Cc, "iLl L, '''Lml-I",," lJTECHTOI( n>.:,,-r ,le, r", 

'1L1d. ,,'re~'n,~,~ rLL'T""'" ">.' cd,~ in :1>.' ,bi.:c L"n 1-.: Gxnra".·J co" ,d", 

,',,,J ,"",ii,',; ,,,i,11 'h~ ;;i' ~h'" ~rKin~ r-."',.~~ 10' 'Il~ D TECH 1"T I", L, ;~ 

?'N" reT hill,"n ",,,n"T Ln W.'k' 'r1d in I"<N' 1"-" millton 1'", n, ,n ,,~I 



,",-,,,,, Rang~ 

n. <_; ",,,, 

" , 11', , , ,-, "1'''' 
---"=---' 

-'.k, h od Correla tiun 

11.,,,'" <'n ,-." ',,-·leI .In:1 l.d~"·_:"",,, -""b. d'C' [l TEell 

-,-,'1 'c." '" I'lli' the' 1)n:Un()~ "·,'r,·,-,n,,·,,l.llO' [n ,il,' 
1-: ,' A .' \\ __ '.,f> H I'Le _, Id" ._i ".' -" -' c,,, '-c·L, [i"", ;r',"-""",-, 

rh_Lt ''',' Ill""" ~I, "'~,,~ ~I ",'. rl "'- 1" "'l'n,'~ '" ,I ""n,',' -,.1 
[--"T i~ ,k '-""pic,., ,,' ','~' ,>-1,'d;d" ';r".,".' d[I,,' ~iL. Th 

1.11"'1""""" ,cd hL~: ",""",,',c ",."1,, .. ,." """'p'd,"', 
:"'c",-di",, ", rll" ,.:cr."\LI'·~·Il(Ic~1 p_, ,1c'ILn'L'''~_' 

rerL .... , , ,, ,,,,,,~, 

Feci,,' n,'",-"·,,, 

:.pcdficit} 

, 

~1,~ I) lF~H T'-T,c'-< '" lu, [;"'0 " .... 0<.1 ,," ,-"",-rc--,,,'_,, . ., 
" <I) th' I, ,I"·,, '''.,, ,', "''tf' >Ie. b 

Compound 

T"T'': ." ,,,,,,,,.;,,,_,.,,,-, 
TcTl<YI 

,,",""'- • ,'"'.,"",:,, c .... ,· 

'.'-,n"",' ''''.'''''" •. 
1',1,,,,,, " '·,',T.,' 
,,,,',,,,,-, .-,:.,' '",,, ,-"," 

C.' .. ,I",.,,·, ,. "x", 
"-,:,,"" .• " ,nor r ':', ,~." • 

• -""" 1':'·,'" ,I 

lc~::_l"~_'~_"_'_'_'_'_'_'_'_" _____ ~ 

, , 

" ,,, 
-,-" 

>~" 

'" ~ , ' ",,. """'" '.",', , . , l.", ,','", 
, ...... ""',",,, - ''',,,,,,', """'" ".--""""'" 

• '-"v" -

• """_h\_,,,·,, i:1':c",,·,inr. ~L"I, 

• ("',,. l'''"'I':"i"", .-,,,J 

o TECH TNT 
E-..::plosives 
Field Test Kit 

=) 
U,ei," \". T" ) '.l:'-

DTECH 
ThT! RDX So ,--­
Extraction Pa<..' 

• I,,('klth Illelle'tied.' r.c'c·,'",,,, ,,, 1'>"'1'",,,, 
1'" _,, I " '_Ln1rl~ ,'-,"cre1l",' .. ' 

• :<[c'r-lr"S\cl' ,n,''''''(II'O_ g'.I"" 

the DTECHTOR 
Envirornnental 
Field Test Meter 

n., IJ'iTCiflOK",:L h:Lr.d-hdd "1:"_"~'''-iC' I()f imcrrrc[­

,r.g r~'"I[, nl I) TECII DT [Co"~ -<.Inlpb " is cC'''rlc[<:I, 
r<"':lhl" "nJ ro",'r.:J "'iti)" '-J mit. plug-," h,,[[c'r, 

0l'c"·.",,n i, L 'i"'pi~ rLL>,,-hH['H1 P''''-·L.,j,,,,, til,,, -"', .. 

<>nil ,,"'-" mim"~. k"dilh~' ,'''-' Ji'I~""~J m:L l;lfg.: 

.'_r',_t" ,~"d winJ",,' "Ioll~ "'it!,,, -"Ltllpk ID. J~'e, ,,,oJ 
""'" "I' :Ln,1:'.-.,i,. Kc.-":'" in, lip rn j 2- ,,""pic., "Lr_ 1,,-' 
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ASSAY OESCRfi'TION A;'fO SPECIFICS 

The D TECH''' TNT bll! b:ued on a !ale~ particle Hnml1no:tSSJY fOfll1,.1I. The anuboci) '$ a\ladled 
10 i l.lltJO; p.1J1I(!e "h.ch iJ grealer than 3 atlm;l(1S in diameler. The.>e parti~l~ a.~ lJ'ophilized in a 
gl:us rialto ac~ieve lonl term room lempcrll~ storage uabibly. A COInpcllliO<l n:acuoo O:;CID"!i III 
11>1$ rube whcn wal yt.e in the =ple iLI".d aniLIyte cnl)'lTle conjugate compoete for antibody binding 
~ICS. RaPId bllKling is fa~ihlll.ted by ha,;ng all n:agent Slnpcnded in solution flIIher than affi ~ed 10 
the w~' of a rcaction tube. Sep=uon of OOlind and U1\oound n:agents is accomplished by 
pouring the reaction ",,",,!Un: through .. f!.lter "it!> 4 I mirnm nominal pore size. CoojUgJle 
(cnzyme rnarhr) boU1\d to lalex p:micks.s rewned on the filter surface due lothe panicJc:s lllger 
size relativc 10 the pore sizc. A CICM ch.l"Omogeruc sumtr.l.le IS a.dded. BOU1\d enzyme Cltalyzes the 
fOTmltion of 3 non·soluble colO!ed compound. "'hose intensity is proportiollai 10 boWld eru.ymt: 
cO!1jugate concenrration A refcrence sample with a mown quanti!), of analylc IS proces~ed 
tuni]; ... ly and simultaneously The indlnLOJl of the .efeICnce cc;mtrols the effect of tempcr.ltlJl"e on 
the !.CSt (the I'lle of the enzyme ~a~tion ) wttjl, seltlng t~e mini mum detection brrut of tile ItSt. 
Color mlensi!)' wd thu~ cono:nlatiO<l an: determined either by CQTTIparison \0 1 color chart or by 
Inlming Ine s.eparaUon cup Into the opuon:ll O"TeCHTOR. a hand held reOmomelt:r. The 
DTECHTOR )"Idds a value for the test wnple which is gwen as ptr;cnt relative ~f\eclance (%RR) 
to 11le ICfcrenee reaction. The: ~RR can X con....:ned to a com:en!r'3uon range by companson to a 
l00'·up chart provided....,th the >:il. 

The D"Tern TNT tat !cit IS deSIgned (or the s.erroquantitanve determination of ThT WIth 
ICJIOft3ble eonc;eJUTations as ~ho"'n: 

ANALYJE SAMPt.E DTEOITOR COLOR CARD 

"'T 
Soil (ppm) 0.5 - 5.0 0.5 . 5.0 

Waler (ppb) 5·45 ' · 60 

Smular nnmullQ;\ssays h3ve been u~ for m·vitro di<lgrlOstics durin, the pout twenly·fi V<': (25) 
)·ean 10 <kterminc therapeutic drug level •. drugs of abuse monitorin g. blood bank screening of 
hepatiu.l, HlV, etc, and hormone concenolllons Convenient, easy to use un" dos<: 111'.muno;t5s.J.y 
t=ts in a fotn'lit similar \0 D TECH ~ commonly used for horne pregnancy testS and ph ) ~ici~s ' 
office leSts. 

The technology employed '" thes.e produCTS IS 1101 patent protected: howeve., proprietary 
antilx>dics, conjugates and buffer fOfml11atiorl1 are used to deliver the unique perform:ux:e found IJ\ 

thiS D TEOIusay. 

The tit is cAlibrated agamSl Tnnll.~oluene (Th-n. bUI because of the ~ti$Crum·s cross reacth-ity 
cn:lTllctmstics. the results are repone<! I. ppm of TNT equwaJenll 

The test Itit is a sdf contained WO.kstIUO!\. The base ... t proVIdes the malenlls required to ~rloml 
fOI:t (4) .nal~e~. A supplemcOtlry 0 TECH TNT ex0"3ction pac. fOt fOUl (4) soil ex0"3Cllons. i~ 
<!:>lIV··;:) fur 'Ilt~gr~t.i"'t 11110.1 th~ bl'~ ".i:O pru"ci: ,oIl r~,u:t' 
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The specificity of thi~ muhod i~ mcluded in the leSI kit instruction glide. II mdjC ~les the 
compounds 1M lUI will delcCl along .... ilh Iheir n::lati,'e seru;;itivlly I..'i 110'(11 ;u compounds of similar 
structute ..... hich....,;]] nol n:act 

The meulOd dCltcuollle\'eJ (MDL) o f the D TEQ-I T1\T kiT is.5 ppb in Willer and 0 .5 ppm in soil. 
The n:fen.:nce produces a color equivalent 10 Ihese conc:elltnltions. This reference reaction is ~I al 
a level WI givC$ 95% confidence thallhe MDL is distingu ished from ;:.ere. 

To !S>!ln: competenl hJJldJing of Ihe D TECH km in Ihe field, all pn::w:!uClS have been designed 
...... th the following fc.:allJn::s: 

I. All materials nccdo:! for an assay are included in the kit e:teep! for a onling deviee atld 
the opoonal DTEOITOR This ITIJlUmizes error opporntnil}' due 10 in:lC<:ur;ue, 
mislabeled. Of COll!lUmnaled pipell, glusw:u:e Of reagents. 

2. Each kli is SCI up as liS own sdf-.coma.ined and preas$Cmbled workSlation 

J Caps are colol coded for cuy ldenti fiomon. 

4 . Each kil contJ.ins I fuily det.ailed aJld diagnmmatic ~I of IllStroCIIQ(li. 

5. An 800 (Q\l·~e hot bne is provided far leehn.ical support 

6. Kils are stl up WIth side by side s.ampk and rderence processing 10 assure identical 
processing cooditions for both. In addition. the develapmtl'lt af the blue color in the 
rerc.cllCC well inwcates all asuy ~teps wert; completed wuh the appropriate n::agenl in 
correct orner. 
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METHOD 4Qxx 

SOil SCREENING FOR WIN!TROTOlUENE aND BY IMMUNOASSAY 

1,0 SCOPE AND APPLICATION 

1.1 Method 40XX IS a procedure l :Jt screenmg waters and soi ls to delerm;ne 
whe n Trir.itro!o:uer,e is present al concentral icns above 0.5 mgIKg In 50:1 end 5 
.,giL In water. Method 40xx provides an estimate 01 the concentration 01 TNT by 
companson with a re ference 

; 2 USing Ihls les1. 93% 01 SOil samples con!arning 0.25 ppm or less 01 TNT 
will produce a r,ega: ,ve n~ 5 ult and 99 .. % 01 so;t samples containing 1.0 ppm or 
greator of TNT will produce a posit ive resu~ In addiliOn. 93% 01 waler samples 
con:ainrng 2 5 i'PD or less 01 TNT will produce a naga!lVe resull and 99% .. 01 
waler samples con:arnrng 10 ppb or more 01 TNT Will produce a pOSitIVe resull 

1.3 In cases where the exaC1 concentrations of TNT are reqUired, quantitative 
tochmques (i.e., Methods 8330) should be used_ 

2 0 SUMt..'tARY OF METHOD 

2.1 Test kits are commerCially available lor this immunoassay method For 
opllmal resul1s, Ihe manulaC\urel"s inslruC110ns should be lollowed In general, 
the method is per10rmed using an extraC1 01 a soil sample . Samples and an 
enzyme-analyte conjuga~e reagent are added to immobilized TNT anllbody. 
The enzyme conjugate 'competes- wi th TNT present rn the sample for binding 
10 immobilized TNT antibody The enzyme-analyte conjugate bound to lhe 
antIbody Ihen catalyzes a colorless substrate to a COIOHld product. The tesl IS 
interpreted by compar ing Ihe co lor produced by a sample to the response 
produced by a reterence reaction. 

30 INTERFERE NC ES 

3 1 Chemically Similar compounds and compounds that might be expected 
10 be IOund in COnJunCiLon with TNT COnTamlna:,on were TeSTed to determine the 
concentration required to produce a posit ive test result . These data are shown 
in Tables 1 and 2 
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" 0 APPARATUS AND MATERIALS 

4 1 The D TECH TNT lest k!t or equivalent Each commercially available kit 
will supply or specily <:Iii ma~er\als recessa~ tor S'Jccesstul completion 01 Ihe 

test 

50 REAGENTS 

5.1 TM D TECH TNT test contains all the re<:lgents necessary lor sl.;ccesslul 
comp:elicn 01 four (4) a."lalyses A s'J;:!plementary soil elctlad:on pac IS requir.ad 

for SOil anaiyses 

60 SAMPLE COLLECTION, PRESERVATION, AND TRANSPORTATION 

6.1 Sea tile introduC!ory rr.alenal to this chaplor. Organic Analytes. Secl.\On 

" 
6.2 SOil and water samples may be contaminated. and should therafore be 
corlsldered hazardous and handled accordingly. 

7.0 PROCEDURE 

7.' Follow Ihe manulacturer's instructions for the lest kit being used Those 
test kits used must meet or e~ceedthe perlormance indicated in Tables 3·13 

8 0 QUAllTY CONTROL 

8 1 Follow the manufaclurer's mstruchons 101 the 
quality control procedures specific lor that test 
is prOvided In Chapter One 

8.2 00 nOI use test k>ts paSI the,r expiration date 

test kit being used for 
Additionally. gUidance 

8 J Do not use reagents deSIgnated for the TNT klt With another kll lype. 

8.4 00 not mill reagents from one kit tot with a different killol. 

8.5 Use the test kits Within their specihed storage temperature and operallOg 
tempiJrature Iiml!S 
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9.0 METHOD PERFORMANCE 

9,1 This method has Deen tested in the laboralory wilh a wide range of soil and 
wate r maulces, Spike and recovery studies, malTix elleet studies , and real 
world sample analysis haye proYBn this method to be accurate and reliable 
over a wide range 01 matrix chemislnes. See Tables l·t3 

to 0 REFERENCES 

o TECHTM TNT Users Guida, SOl/EM SCiences 1994 

2 
Huner,L, G ~,~~~~:~~~~~~~~;~~m~~s~,~"~.~m~"~t TNT Using EIA", in 
Chemicals, I r the International 
SympoSium. p 472, 1993 

3 Teanay,G. J Mefb~, L HuMt and J.SlaYB, "A Novel FiBId Analytical Method for 
TN!, Proceedings 01 the Amencan Association of Analytical Chllmists, 1993 
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TABLE 1 
CROSS REACTANTS 

METHOD The compcunds listod boloIII' woro assayed at vanous concontrallons 
ar.d compared ag ainst an in hibiti on cuf'le geno rated usinll TNT_ The 
COI1Ce.1:ralion 01 tho compound reQuired to elicit a positive response al 
,.~e MOL <IS .... ell as the cor:centr<liion required to yield 50% inhibition 
cor.1pared to :ne SlancarO' curve were dO!Clmined. The results are given 
below 

SAMPLE MOL- IC SOb Yo CROSS 
(ppm) (ppm) REACTIVITY· 

TNT (2. 4 . 6· t nn ~ trotoluene) 05 17 100 

Tetry'" 3 " 35 

1.3,S·tnnttrobenzene , 75 23 

2 ·aminO-4 .6·dinitrololue ne 13 150 11 

4-a mlno- 2 .6-dl nIt roto luene :>500 :>500 <1 

2.4 ·d, ntt ro:o I u ene 90 390 , 
2.6-diaminonitrotoluene >500 >500 <1 

2-nitrophenol >500 ::>500 <1 

4'Mrophenol >500 >500 <1 

2.4·dIMrophcnol :>500 :>500 <1 

RDXd :>500 >500 <1 

HMXd >500 >500 <1 

- The Method De:6~lon Umit (MOL) IS defined as thalowest concentration of 
compound that yIelds a positive tes t fcst.:lt. 

b The ICso IS defined as the concentratIon of compound reQuired to produce a test 
response equivalent \0 50% 01 the maxImum response. 

, % Crossreacti~ i ty IS determI ned by dividing the equIva lent TNT concfl nt ration by 
the actual compound concentration at ICso 

~ TOlry!. methyl-2,4,S·t ' Irlltrophenylnitramine 
RDX = hexa hyd:o·1,3 .5·t rinitro-1.J.5-t nazlrle 
HMX .. oClan,'dlo·l .3,5.7 ·tctranMo-l.3,5, 7 'letrazaClne 
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TABLE lA 
CROSS REACTANTS 

Be!ow \s the oala used 1:;1 calc!,;lale the cross reactivity s~own in Table 1 

COMPourw I PPM ASSAYED 

TNT 5,15,30,45,60 

Tetryl 5,15,30,50,SO 

1 ,3,5·' n rli:rooerlZe ne 5,15 ,30.50.90 

2· <I mino· 4.6·d ,ni: rct:>lue ne 30.45,75,150,300 

4 ·am\no·2 ,G·d, Mrololuene 500 
2,4·dlnltrOloluene 30,75,150,300,600 

2,6-dlamlnon'lrotolucne 500 
2· nit ro p heno I 500 
4·ntllOpllenol 500 

2,4·dinilrophenol 500 
RDX 500 
HMX 500 

Tetryl = methyI-2,4,6-tnnlllophenyir.ltramine 
ADX • hexanydro- 1 ,3.5·' rinit rD· 1 ,3.5'1 riazlne 
HMX .. octahydro-l.3,5, 7·tetr3nilro·l ,3,5, 7·tetrazocin e 

o TECH "IoRR' 

10,27,60,74,67 

5,7,20.43,61, 

3.6,10,23,46 

13,15,17,43,65 

<0 

'1"1.10,30,54 

<0 
<0 
<0 
<0 
<0 
<0 

o TECH ~~AA = ~o Relatve Aellec"ance. ThiS IS a mathematical e~plesslon of 
the reflectance 01 me color produced using the DTECtiTOR. ~'. Relative 
RefleC13rlCe can be calculated using Ihe lollo ..... ing IOlmula. 

(sample rellectance) , (relerence reflectance) 
--- __ ............ ___ ......... _ .............. ........ _...... )( 100 
(whIlO) • (reference rellectanco) 

where 700 IS defined <IS white lor the TNT assay, 
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TABLE IB 
CROSS REACTANTS 

BIl:O ..... I!'. a gr.lph;C reprosenlallor: at lhe c!css reac1lvily data given in Table l A 

o TECH TNT CROSS REACTIVITY GRAPH 

'Or--------------,~--------, 

60 

70 

SO 

50 

'ot-________ ~--~~f-~L-__i 
30 

20 

10 

o 
-10 +-------~----~~----~--I 

1000 100 

CONCENTRATION (ppm) 

• • 
-<=>-
-0-
-+-

NOTE Since the effective wor'king range 01 the assay is 0 III 150/. Aelatlve 
Ael1ectance when using the DTECHTOR. IC5Q occurs 3137.5% Relative 
AellectlJncc This is the POint on the curve from which croSS reactivites 
have been calculated 

TETRYI 
TN6 
2A 
TNT 
ONT 
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TABLE 2A 
POSSIBLE INTERFERING COMPOUNDS 

COMPOUND PP M ASSAYED o TEC H %RR 

Benzene 100 -, 
Toluene 100 -, 

Elhylbenzene 100 -8 

Xylenes 100 -7 

PAHs '00 -7 

PCB 1254 '00 -, 
PCP '00 -7 

Tri azine '00 -5 

NOTE Since al! % relalrve reUeClances are &. none of the compounds lasled 
are delactable a! tOO ppm in the assay 

TNT I,'SEP,o, 5UBMISSlo' .... 
M.o,I~ 1991 
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TA8lE 3 
o TECH TNT COMPOSITE STANDARD CURVE DATA 

CONFIDENTIAL 

METHOD: Seven (7} slar.darcl cl..::ves were fun by difterent technicians over th e 
course oj one week 10 determine me variance. The resuhs are given 
below 

TN T CONCENTRATION MEAN STANDARD %CV 
(ppb) REFLECTANCE DEViATiON 

5 257 25 10 

9 316 14 5 

15 337 23 7 

'0 501 28 6 

40 555 20 3 

60 635 20 3 

o TECH TNT STANDARD CURVE 

90 

" 
§ 70 

• 60 
~ 
• ~ SO 

• " , 
" • " ~ , 

20 

" 
0 

0 10 20 :10 

TNT Equ,vaJenls (ppb) ,n .... ·a lar 

" 

" 
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TABLE 4 
o TECH TNT REAlWORlD NEGATIVE SOILS 

METHOD Twenty five (25) real world negallve soils were extracte<! and analyzed 
uSing the 0 TECH TNT !<ilIa delermine the extent 01 sOil malrix 
eHects The results ar9 given bel:>w. 

NOTE Al l soil %RR ar9 less than 0 (HIe "IoRR 01 the MOL) the/etortl all soits have 
a concentration less than 0.5 ppm (the concentration Of the MOL). 
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TABLE 5 
o TECH TNT REALWORLD NEGATIVE WATERS 

IlETHOD Thirty (30) real world negative wate~s were analyzed using the D TECH 
TNT kit to determlno the exter.t 01 water matrix e:iects, The results are 

I 
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TABLE 6 
ESTIMATE ERROR RATE FOR MINIMUM DETECTION LEVEL (MOL) IN SOILS 

METHOD Thirty (30) rea! world nega]ille soilS were spiked with TNT al one·halt and 
]WO l imes the MOL (0.25 and 1.0 ppm respect;ve!y), These samples were 
analyzed in tnc D TECH assay to determine the error rate 01 the assay as 
derined by :he USEPA The actual data are siven in Table SA. 

Tl'\Je ppm 0.25 ppm t.O ppm 

Posit ive Rale 7 100 
("!o) 

Negahve Rate 93 0 
("!o) 

TABLE 7 
ESTIMATE ERROR RATE FOR MINIMUM DETECTION LEVEL (MOL) IN WATER 

METHOD: Thirty (30) real world negatlye walers were spiked wilh TNT al one·hall 
and two times the MOL (2,5 arld 10 ppb respectively). These samples 
were analyzed in the 0 TECH assay 10 determine tha error rate of the 
assay as defined by Ihe USEPA. Tho actual dala are gillon in Tablo SA 

True ppb 2.5 ppb 

Positive Rate 7 
(".) 

Negative Rate 93 
("I.) 

17 
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TABLE 6A 
ESTIMATE ERROR RATE FOR MINIMUM DETECTION LEVEL (MOL) IN SOILS 

CONFIDENTIAL 
Below IS the actual data used to dOlermil"l8 the error rale in SQi l samples. 
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TABLE 7A 
EST1' ... "'TE ERROR RATE FOR MlNIMUM DETECTION LEVEL (MOLl IN WATERS 

CONFIDENTIAL 
Below is 1M actual data used to de~ermine the errcr rate in water samples 

1 
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TABLE 8 
EXTRACTION EFFICIENCY DETERMINATION 

M<=:THQD: Ten (10) diffe rent so iltypas (TNT negative soils) were spiked with an 
acetcne solution containing approxImately 1.0 p;lm TNT. This spi~no 
solul,on was tOltar quant,IOlted by method 8330 and found to contain 0.77 
ppm TNT. The spiked soil samples were analyzed three (3) limes in the 
o TECH kit to del ermine the extraction elllCiency of the method The data 
ale presented be'ow 

SOIL ID MEAN TNT SO 
CONC. (p:lm) 

101 0.54 0.04 

106 0.64 0.06 

108 0.87 0. 16 

10' 0.63 0.08 

110 O.BB 0. 15 

116 1.02 0.15 

117 0. 82 0.15 

023 087 0.23 

126 0.95 0.26 

128 0.65 0.11 

SPIKING 0.77 NIA 
SOLUTION 

20 

%CV 

7 , 
20 

13 

17 

17 

15 

26 

28 

16 

NIA 

%RECOVERY 

70 

84 

113 

82 

115 

115 

132 

113 

123 

8' 

100 
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TABLE SA 
CHARACTERIZATION OF SOil USED IN EXTRACTION EFFICIENCY EXPERIMENT 

METHOD. The tell (10) soils used lor lhe extraction efficiency study were sent to soillesllng laooratory lor conlent 
analysis. The data are given below: 

Sample OM (,r.) pH Ca Mn ZIl Cu Fe Sand % 5ih "I. Clay "10 
ID by LOI (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mgIKg) J 

101 1.5 6.0 486.1 111.3 1.7 1.4 619 34 46 20 

106 0.1 5.S 67.7 1.2 0.3 0.4 18.6 93 4 3 l 
108 2.2 6.6 453.8 102 0. 1 0.5 457 31 15 54 

I 109 2.3 5.4 243.5 105.4 0.1 0.4 1677 37 12 51 - 1 

110 12.1 4.9 1468.9 4.3 5.0 0.7 8.6 86 6 6 

116 2 -2 6.8 1154.6 555 0.9 2.9 16.5 14 35 51 1 
I 117 2.S 7 .6 1577.8 99.2 14.1 2.5 18.6 52 30 16 

123 36 6 .7 2636.3 109_9 10 1.5 81 11 27 6/ 

126 5.2 5.2 2587.8 79.3 1.9 1.3 66.8 15 4 6 39 

I 128 44 6.2 291 3.9 14.3 1.4 0.8 1.4 68 68 10 



TABLE 9 
RECOVERY OF TNT SPIKED INTO REAL SOilS 

METHOD: Three (3) soils were s~iked al app:oxlmarely , and 3 ppm TNT. Each 
salT'.pie was an3lyzed once by melhod 5330 ar,C] len (10) limes by 0 
TECH. The resu:ls are given below. 

SAMPLE ID AMOUNT DTECH %RA 
SPIKED 

106·1 1.0 4 
5 
6 
J 
5 
8 
6 
B , 
16 

116·1 10 , 
8 

16 
12 
B , 

11 

10 , 
16 

128-1 1 0 8 , 
12 
10 
11 

16 
14 

10 , 
11 

22 

o T ECH (ppm) HPlC 
METHOD 8330 

0.5-1.5 0.59 
0.5 - 1.5 
0.5-15 
0.5 - 1.5 
0.5 - 1.5 
0.5 - 1.5 
0.5 - 1.5 
0.5 - 1.5 
0.5 - 1.5 
1.5-3.0 
0.5 - 1.5 0.73 
0.5 -1.5 
1.5 • 3.0 
0.5 - 1.5 
0.5-1.5 
0.5·1.5 
0.5 - 1.5 
0.5 . 1.5 
0.5 - 1.5 
1.5 - 3.0 
0.5·1.5 0.75 
0.5 - 1.5 
0.5 - 1.5 
0.5-1.5 
0.5 - 1.5 
1.5 - 3.0 
0.5 - 1.5 
0.5-1.5 
0.5 - 1.5 
0.5 . 1.5 
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SAM?LE ID 

106-3 

, 16-3 

128-3 

TABLE 9 (cont) 
RECOVERY OF TNT SPIKED INTO REAL SOILS 

AMOUNT DTECH o/.AA 
SPIKED 

30 3' 
20 
25 

" 
'8 
' 5 ,. 
23 

20 

" 
3.0 2. 

2G 

2B 
31 

24 

2. 
18 

16 

" ,. 
30 " 

16 

'8 
22 
25 

24 

2. 

21 

'8 
19 

23 

D TECH (ppm) HPlC 

1.5-3.0 

1.5·30 

1.5-3.0 

0.5 - 1.5 
1.5· 3.0 

1.5 -3.0 

1.5- 3.0 

15-3.0 

1.5-3.0 

0.5 -1 .5 

15-3.0 

1.5 - 3.0 

1.5 - 3.0 

1.5 - 3.0 

1.5 - 3.0 
1.5 - 3.0 

1.5-3.0 

1.5-3.0 

0.5 - 1.5 

1.5 - 3.0 

0.5 - 1.5 

1.5 - 3.0 

1.5 - 3.0 
1.5-3.0 

1 5 - 3.0 

1.5·3.0 

1.5 - 3.0 
15-3.0 

1.5 - 3 0 

t .S· 30 

METHOD 8330 

1.53 

2.12 

2.07 

TNT USEPA SUBM1SSIO.\I 
MAR 199. 



TABLE ,0 
COMPARISON OF 0 TECH WITH METHOD 6330 

FIELD TRIAL A 
MET HOD, Sample s 1lcm bo:;ngs were obtained at a West Coast site USinll a split 

spoon technique. The samples were homogenized by placlnlj 
apprO~lmately $1)( ccbic Inches 01 soil into a stainless steel vessel and 
mlxing lor five minutes with 3 stai nless steel trowel. The soil was 
allquor.cd IO!O two (2) SIX ounce glass bonles. tested on-Slle using Ihe D 
TECH method 3.'10 transported to Roy F _ Weslon (lionville. Pa) for 
melhod 8330 analysis. 

SAMPLE 10 o TECH "loRA 

61-1 4 

61-10 " 61- I 1 0 

6 I·, 2 ·2 
61. I 3 ·3 
61 ·1 4 5 
61 · \ 5 5 
61 ·16 5 
61·17 . , 
61 ·18 , 
61· 19 " 61 ·2 82 

61 ·20 4 

61 ·21 36 

61·22 " 61-23 6 
61-24 67 

61·25 " 
61 ·25 9 

51·27 " 
51 ·28 , 
61 ·29 2 
6 1·3 6< 

DTECH 
RAN GE (ppm) 

< 0.2 

<0.2 

< 0.2 

< 0.2 

< 0.2 

< 0.2 

< 0.2 

<0.2 

< 0_2 

< 0.2 

< 0.2 

,. 1.5 

< 0,2 

0.5-1 .0 

< 0.2 

<0.2 

1.0- 1.5 

< 0.2 

< 0.2 

0.2·0,5 

< 0.2 

<0.2 

1 0-1 5 

24 

METHOD 6330 
TNT (ppm) 

< 0 09 

<0,09 

< 0.09 

< 0,09 

< 0.09 

< 0 ,09 

< 0 ,09 

< 0.09 

< 0.09 

< 0.09 

< 0,09 

> 3,0 

< 009 

2.44 

<0.09 

< 009 

". 
< 0.09 

< 0.09 

0.27 

< 0 09 

< 0.09 

" 
TNT USErA SU9M1SS1QN 

MAR 19'9~ 



SAMPLE ID D TECH ,.,RA 

61-30 I 4 

61-4 90 
61-5 52 
61-6 91 
61- 7 , 
61-6 36 
61-9 25 

TET- l 56 

TET-2 " TET-3 2 

TL-' " TL-2 96 
TL-3 95 
TL-4 29 
TL-5 89 
TL-6 " TL·7 " TL-8 36 
TL-9 23 

D TECH 
RANGE (ppm) 

<0.2 

> 1.5 I 
0,5-, ,0 

> 1.5 

< 0.2 

0.5-1.0 

0.2·0.5 

0.5-\.0 

<02 

<0.2 

0.2-0 5 

:> 1.5 

> 1.5 

0.2-0.5 

:> 1.5 

0.2-0.5 

0.2-0.5 

0.5-1.0 

0.2-0.5 

25 

METHOD 8330 
TNT (ppm) 

< 0.09 

1.\ 

1.0 

:> 3.0 

" 0.09 
1.0 

0.56 

" 0.09 

" 0.09 

" 0.09 
0.99 

I.' 
:> 3.0 

0.66 

:> 3,0 

0.66 

0.71 

1.46 

0_92 

TNT USEPA SUB MISSIO.'.I 
MAR 1'J'9~ 



FIELD TR IAL B 
METHOD. Samples IrolT. bonngs were obtained at a Western state site using a spli t 

spoon technique. The samp~es wore homogenLted by placing 
approxtmately StX cu!:>ic Inches 01 5011 mto a slamless sleel vassel and 
mtxtng lor lIVe m,r.t.1es vdh a statnless steel trowel. The 5011 was 
al iquoncd into lwO (2) SIX ouoce glass bottles , tested on-S118 USing the 0 
TECH melhod and transpo rted to DataChem (Salt LaKe City. Utah) for 
method 6330 analysis 

Well # Oept~ D TECH 
Range 
(ppm) 

1 2 0.2 . 0.5 

1 , ,. 1.5 

1 6 < 0.2 

1 • <0.2 

1 10 < 0.2 

1 12 < 0.2 

2 2 .15 
2 4 .1 S 

2 6 < 0.2 

2 • < 0.2 

2 10 < 0,2 

2 12 < 0.2 

3 2 ,1S 

3 , ,. 1.5 

3 6 1.0·1.5 

3 • 0.2·0.5 

3 1. 0.2·0.5 

3 12 ,. 1. 5 , 2 ,02 , 4 ,02 , 6 < 0,2 , • < 0.2 

4 1. <0.2 

26 

8330 TNT 
(ppm) 

<2.0 

5.75 

<2.0 

<2.0 

<2.0 

<2.0 

3,32 

166 

<2.0 

<2.0 

<2.0 

<2. 

2500 

2.72 

<2.0 

<2 .• 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2. 0 

.:2 0 

8330 TN8 TNT 
(ppm) Equiva lent 

(ppm) 

< 1.0 <225 

< ,.0 5.75·6.0 

< 1. 0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2,25 

< 1.0 3.32·3.57 

< 1.0 166 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

18.50 2504 

< 1.0 2,72·2 97 

< 1.0 <2. 25 

< 1.0 <2.25 

< 1.0 <2.25 

7,02 1 ,76·3.76 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2. 25 

,1. <2.25 

Th"T USEPA SUIl M1SSION 
MAR 1 ~4 



Wall II Depth D TECH 
Range 
(ppm) , 12 < 0 .2 

5 2 <02 

5 , < 0.2 

5 6 < 0.2 

5 8 < 0.2 

5 10 < 0.2 

5 12 < 0.2 

6 2 <0.2 

6 , > 1.5 

6 6 ;I> 1.5 

6 • > 1.5 

• 10 ;I> 1.5 

6 , 2 > 1.5 

7 2 < 0.2 

7 4 < 0.2 

7 6 <0.2 

7 8 < 0.2 

7 10 < 0.2 

7 12 0.5 . 1.0 

• 2 < 0.2 

• , < 0.2 , 6 0.2·0.5 

8 , 0 .2·0.5 , 10 0.5 • 1.0 , 12 0.5 - 1.0 

9 2 0,5· 1.0 

9 , < 0 .2 

9 6 < 0.2 

9 • > 1,5 

9 10 o 5 . 10 

6330 TNT 
(ppm) 

<2.0 

<2.0 

<2.0 

<2.0 

<20 

<2.0 

<2.0 

<2.0 

<2.0 

'" 
230 

1100 

23.5 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2,0 

27 

6330 TNB TNT 
(ppm) Equivalen: 

(ppm) 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <225 

5.1 2 1.26-3.26 

12.2 143 

20.2 235 

16.9 1104 

11.5 26.0 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

2.95 0.74·2.74 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

1.30 0.33·2.33 

1.69 0.47·2.47 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

3.94 0.99-2.99 

4.54 1.14 ·3,14 

Th'T t:SEI'A SUB '>11SS ION 
MAR 1'X14 



Well , Dep~il OTECH 
Rango 
(ppm) 

10 2 < 0.2 

10 , < 0.2 

10 6 < 0.2 

10 8 < 0.2 

10 10 < 0. 2 

10 12 0.2 - 0.5 

11 2 0.5 - 1.0 

11 4 < 0.2 

11 6 0.2 - 0.5 

11 8 0.5- 1,0 

11 10 1.0-15 

11 12 1.0· 1.5 

12 2 < 0.2 

12 4 < 0.2 

12 6 0.2·0.5 

12 8 0.5 - 1.0 

12 10 :>1 .5 

12 12 1.0·1.5 

12 15 > 1.5 

12 20 > 1.5 

12 25 > 1.5 

12 30 > 1.5 

12 35 > 1.5 

12 40 1.0- 1.5 

12 45 0.2 - 0.5 

12 50 <0.2 

12 55 < 0.2 

12 60 < 0.2 

1 3 8 < 0, 2 

13 10 <0.2 

28 

e330 TNT 
(ppm) 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

-<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

3.23 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<20 

e330 TNB TNT 
(ppm) EQuivalent 

(ppm) 

< 1.0 <2.25 

< 1.0 <225 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2,25 

< 1.0 <2,25 

< 1.0 <:2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

<10 <225 

4.57 1.14·3,14 

10.5 2.63-4.63 

24.3 9.3 

81 20.3 

Ull 0,40-2.40 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2,25 

< 1.0 <2,25 

< 1.0 <2 .25 

< 1.0 <2.25 

TNT USEP,., Sl}BM1SSION 
MAR 1994 



Well # Depth DTECH 
Range 
(ppm) 

13 12 0.5· 1.0 

13 20 " 1,5 

14 2 <0.2 

14 4 < 0.2 

14 6 < 0,2 

14 8 < 0.2 

14 1 0 < 0.2 

14 1 2 < 0.2 

15 2 < 0,2 

1 5 4 < 0.2 

15 6 < 0.2 

15 8 < 0.2 

15 1 0 < 0.2 

15 12 < 0.2 

16 2 < 0.2 

16 4 < 0,2 

16 6 < 0.2 

1 6 8 < 0,2 

16 1 0 0.2 - 0.5 

16 12 < 0.2 

17 2 < 0.2 

17 4 < 0.2 

17 6 <0.2 

17 8 < 0,2 

17 1 0 < 0,2 

17 12 < 0,2 

18 2 < 0.2 

18 4 < 0.2 

18 6 < 0.2 

18 8 < 0.2 

8330 TNT 
(ppm) 

<2.0 

<2.0 

<2,0 

<2,0 

<2.0 

<20 
<2.0 

<2.0 

<2.0 

<2.0 

<20 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<20 

<2,0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2,0 

<2.0 

<2.0 

<2.0 

<2.0 

<2,0 

29 

8330 TNB TNT 
(ppm) Equivalent 

(ppm) 

< 1 ,0 <2.25 

< 1.0 <2,25 

< 1.0 <2,25 

< 1.0 <2,25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <225 

< 1,0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2,25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1,0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2,25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1,0 <2.25 

< 1.0 <2.25 

< 1 0 <2.25 

Th"T U-,E1'A SUBMISSION 
MAR 19'J~ 



Well " Deplh DTECH 
Range 
{opmj I. 10 < 0.2 I. 12 < 0.2 

19 2 <0.2 

19 4 < 0.2 

19 6 < 0.2 

19 • <02 

19 10 0.2 - 0,5 

" 12 <0.2 

20 2 < 0.2 

20 4 05 - 1.0 

20 6 :> 1.5 

20 • :> 1.5 

20 10 :> 1.5 

20 12 :> 1.5 

21 2 :> '.5 
21 4 :> 1.5 

21 6 > 1.5 

21 • >15 
21 10 :> 1.5 

21 12 > 1.5 

21 15 :> 1.5 

21 20 :> 1.5 

21 25 > 1.5 

21 30 :> 1.5 

21 35 > 1.5 

21 40 > 1.5 

21 45 1.0·1 .5 

21 50 05· 10 

21 55 ,02 
21 60 ,0 2 

6330 TNT 
(ppm) 

<2.0 

<.2.0 

<2.0 

<2.0 

<2 ,0 

<2.0 

<2.0 

<2.0 

<2.0 
<2.0 

<2.0 
4.75 

<2.0 

<2.0 

<2.0 

3.64 

<2.0 

<2.0 
<2.0 

<2.0 

<2.0 
<2.0 
6,39 

<2. 0 

4.20 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

30 

6330 TNB TNT 
(ppm) Equivalenl 

(ppm) 

< \.0 <.2.25 

< 1.0 <2.25 

< 1,0 <2,25 

< 1,0 <2.25 

< \.0 <2.25 

< 1.0 <2 .25 

< \.0 <2.25 

< 1.0 <2.25 

< \.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

2.60 5.40 

2.97 0.74·2.74 

6.29 1.57-3.57 

< 1.0 <225 

5.05 4.90 

6.62 1.66-3.66 

1.94 0.49-2.49 

8.53 2.13·4.13 

6.77 1.69-3.69 

6.75 1.69-3.69 

17.6 4.40·S.41 

39.2 16,2 

< 1.0 <2,25 

1.39 4.55 

< 1.0 <2.25 

< 1.0 <2.25 

< , 0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

iNT USEn, SUIlMIS510~ 
MAflI99-1 



Well /I Oopth o TECH 6330 TNT 
Range (ppm) 
{;>pm) 

22 2 :> 1.5 5.14 

22 , 
:> 1.5 <2.0 

22 6 <02 <2.0 

22 8 < 0.2 <2.0 

22 10 < 0.2 <2.0 

22 " <02 <2.0 

22 15 :> 1.5 <2.0 

22 20 " 1.5 <2.0 

22 25 " 1.5 <2.0 

22 30 :> 1.5 <2.0 

22 35 :> 1.5 <2.0 

22 '0 " 1.5 <2.0 

22 45 0.5 · 1.0 <2.0 

22 50 < 0.2 <2.0 

22 55 <0.2 <2.' 
22 60 < 0.2 <2.0 

2J 2 > 1.5 820 

2J , > 1.5 1200 

2J 6 > 1.5 27.6 

23 8 > 1.5 7.43 

2J 10 > 1.5 4.98 

2J " :> 1.5 3.32 

2J 15 :> 1.5 3.42 

2J 20 > 1.5 4.32 

2J 25 " 1.5 7.57 

23 30 > 1.5 5.1 2 

2J 35 ". \ .5 <2.0 

23 40 0.5 · 1.0 <2.0 

23 45 0.2·0.5 <2.0 

2J 50 0 5· 1 0 <2.0 

8330 TNB TNT 
(ppm) Equivalent 

{ppm) 

< 1.0 5.14·5.39 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< \ .0 <2.25 

< 1.0 <2.25 

2.68 067·2 .67 

7.65 1.91·3.91 

27 .70 6.9·S.9 

9.01 2.25·4.25 

30.90 7.7·9.7 

35.70 e.9·10.9 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

5.69 821 

24.0 1206 

t 1.9 3i 

9.01 9.70 

9.46 7.40 

10.4 5.90 

16.5 7.60 

28.2 11.4 

44.8 18.8 

81.2 25.4 

1.64 0.41·2.41 

2.27 0.57·2.57 

< 1.0 <225 

<10 <2.25 

n."T USU'A SL'BM1SSION 
MA R 19'14 



Well 11 Deplh o TeCH 8330 TNT 
Range (ppm) 
(ilpm) 

23 60 < 0.2 <2.0 

" 2 ,15 335 

" 4 :> 1.5 2.19 

" 6 :> 1.5 7.00 

" 8 "" 1.5 2.84 

" 10 :> 1.5 <2.0 

" " ,15 2.23 

" 15 :> 1.5 5.38 

" 20 ", 2.60 

" 25 "" 1.5 4.43 

" 30 "" 1.5 4.79 

" 35 "" 1.5 2.29 

2. 40 1.0·1.5 8.84 

" 45 "" 1.5 9.01 

24 50 0.5·1.0 <20 

24 55 1.0· 1. 5 <2.0 

24 60 0 5 ·1 .0 <2.0 

25 2 , 1' 29.00 

25 4 .,, <2.0 

25 6 :> 1.5 <2.0 

25 8 "> 1.5 <2.0 

25 10 > 1.5 <2.0 

25 12 "" 1.5 2.49 

25 15 "" 1.5 <20 

25 20 "" 1.5 <2.0 

25 25 .15 <2.0 

25 3D "" 1.5 <2.0 

25 35 "" 1.5 3.98 

25 40 "" 1.5 5.67 

25 45 .15 705 

32 

8330 TNS TNT 
(ppm) Equivalent 

(ppm) 

< 1.0 <2.25 

23.4 '" 6.43 4 .30 

11 .0 9.75 

4.69 4 .01 

5.67 1.42·3 42 

12 .8 5 .43 

3 1.4 13.23 

13.0 5.85 

3 1.1 12.2 

25.9 11 .3 

18.2 6 .8 

148 4 5.8 

<' "1 .0 9.0 1 

< 1.0 <2.25 

< 1 .0 <2.25 

< 1.0 <2.25 

6.02 30.50 

< 1.0 <2.25 

1.30 0 .33-2.33 

7.50 1.88·3.BB 

4.70 1.18·3. 18 

30.0 9 .99 

29 .1 7.28·9.28 

8.86 2.22·4.22 

3().7 7.68·9.68 

38.1 9.59·1 1.6 

183 49.7 

122 36.2 

< 1.0 705·72 

TNT lIS EPA SVB M1~SI0~ 
M r\1I. 1m 



Well II Depth DTECH 

"*" 
50 0" 05 

55 <~ 
25 60 < 0.2 

-¥.- 2 > 1.5 

4 > 1.5 

-¥.- 1- 0 5· 1 0 

. . 1. 

26 10 , • 1. 

26 12 > 1. 

26 15 >1. 

To "*- > ~ 
> 1.' 

26 30 :> 1.5 

26 7,- '? 1.' 
26 1.0·1.5 

26 

* 
<0 2 

26 02 ., 

26 55 

26 60 

~ 27 2 

.27 4 :> 1.5 

27 > 1.' 
27 >1. 

27 10 > 1. 

27 > 1.5 

27 
iTI.5 

27 20 o. · ' 0 

27 fa- >15 

27 > , . 

27 35 0.2 · 1.5 

8330TNT 8330TNB TNT 

33 

(ppm) (ppm) • I I 

-%: 
a .o 

~ t 000 

~ 
' .83 

.2 64 
' .22 

a.o 

-%: 
<:2.0 

~O 
a.o 

~ <:2.0 

<:2.0 

-1: 
351 

1~ 
4.29 

a.o 

~ 
<:2 .0 

~O 
<2.0 

3"-

< 1.0 

~ <: 1.0 

<: 1.0 ~ 
< '#- .~ 
7.49 1001 

-ffi" ~ 10.20 

3.20 4 .44 

10.6 ' .87 
18.3 ~ 7. 

~.4 . 
1"- ~ 1.96 

< 1.0 

<!? 
<: 1.0 -:ffi-
<~ ~ 
<~ 

.is < 1.0 

5.71 

~ ~2 
3.92 

11.6 ~4.9 

-* 
4.66 

1 ;:;:;;:2 

5.0 5 .~ 
~6 i'6s 10.7 

<~ ~ 
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Well # Depth o TECH 
Range 
(ppm) 

27 40 0.5· 1.0 

27 45 .: 0.2 
27 50 < 0.2 

27 55 <: 0,2 

27 60 <: 0.2 
28 2 <02 

28 4 <: 0, 2 

28 6 <: 0.2 
28 8 < 02 

28 10 <: 0.2 

28 12 <: 0.2 

28 15 0.2 · 0.5 

28 20 0. 2 - 0.5 

28 25 :> 1.5 

28 30 > 1.5 

28 35 <: 0.2 

28 40 0.2 - 0.5 

28 45 <: 0.2 
28 50 <: 0.2 

28 55 <: 0.2 

28 60 <0.2 

29 2 <: 0.2 

29 4 :> 1.5 

29 6 > 1.5 

29 8 :> 1.5 
29 10 0.5 · 1.0 

29 12 1.0 - 1,5 

29 15 :> 1.5 

29 20 :> 1.5 
29 25 '> 1.5 

34 

8330 TNT 
(ppm) 

<2.0 

<2 0 

<2.0 

<2.0 

<2.0 

<20 

<2.0 

<2.0 

<20 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

4 .24 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<20 

6330 TN S TNT 
(ppm) Equivalent 

(ppm) 

.: 1.0 <2.25 

.: 1.0 <2.25 

<: 1.0 <2.25 

.: 1.0 <2.25 

<: 1.0 ",2.25 

< 1.0 <225 

<: 1.0 <:2.25 

<: 1.0 <2.25 

<: 1.0 <2.25 

<: 1.0 <2.25 

<: 1.0 <2.25 

<: 1.0 <2.25 

< 1.0 <2.25 

, 1.1 2.78-4.78 

3.74 0 .94-2.94 

1.88 0.47-2.47 

< 1.0 <2.25 

<: 1.0 <2.2 5 

<: 1.0 <2.25 

<: 1.0 <2.25 

<: 1.0 <2 .25 

<: 1.0 <2.25 

< 1.0 <2.25 

<: 1.0 4.24-4.49 

1.1 0 0.28-2.26 

1.26 0.32-2.32 

2.70 0.68-2.68 

10.5 2.63-4 .63 

14 .1 3.53-5.53 

, 6,4 4.6-6.6 

Th'T USF.PA SUn~nSS JON 

MAR \9'.l-t 
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Well # Deplh o TECH 
Range 
(ppm) 

29 30 05-1.0 

29 35 1.0-1.5 

29 40 05-1.0 

29 " < 0.2 

29 50 < 0.2 

29 55 < 0.2 

29 60 < 0.2 

30 2 <02 
3D • <02 
3D , < 0.2 

3. 8 < 0.2 

3. •• <02 

3D 12 05-1 .0 

3D 15 0,5 - 1.0 

3D 20 10-\.5 

3. 25 > 1.5 

3D 3D > 1.5 

3. 35 > 1.5 

3D •• <.2 
30 '5 0.5· I 0 

30 50 < 0.2 

30 55 <0.2 

3. 60 < 0_2 

31 2 02-0.5 

31 • < 0.2 

31 , <D 2 
31 8 <.2 
31 •• 0.5 -1.0 

31 12 0,2 - 0.5 

" 15 05- 10 

8330 TNT 
(ppm) 

<2.0 

<2.0 

<2.0 

<2 .• 
<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 
<2.0 

<2 .• 
<2 .0 
<2.0 

<2.0 
<2 .• 
<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

6.35 

<2.0 

<2.0 

<2 .• 
<2.0 

<2.0 

<2.0 

35 

8330 TN8 TNT 
(ppm) Equivalent 

(ppm) 

, 35 \,59-3_59 

6.66 , .67- 3. 67 

21 .6 5.45-7.45 

< 1.0 <2_25 

< 1.0 <2.25 

< 1.0 <2. 25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2. 25 

< 1.0 <2.25 

< 1.0 <2.25 

5.29 1.32-3.32 

4.49 1,12-3.1 2 

16.3 4.08-6.08 

28_7 7.18-9_18 

17.7 4.43-6.43 

24.1 6 .03-6.03 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.2 5 

< 1.0 <2.25 

< 1.0 6_35--6.6 

< 1.0 <2.25 

< 1.0 <2.25 

2_52 0_63·2.63 

2.40 0.60-2.6 

4.70 1 18-3. 18 

.16 2.9-4.9 

WT USEPA SUBMISSION 
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Wall iJ Depth o TECH 
Range 
(ppm) 

31 20 > 1,5 

31 25 > I 5 

31 30 > 1.5 

31 35 0.5- 1,0 

31 40 0.2·0.5 

31 '5 <0.2 

3 1 50 < 0,2 

3 1 55 < 0.2 

31 60 <0.2 

32 , < 0.2 

32 , < 0,2 

32 6 < 0.2 

32 8 < 0.2 

32 10 < 0.2 

32 I' <0.2 

32 15 <0.2 

3 ' 20 < 0.2 

32 25 < 0.2 

32 30 0.2- 05 

32 35 < 0.2 

32 40 1.0· 1.5 

32 " < 0.2 

32 50 < 0,2 

32 55 < 0.2 

32 60 < 0.2 

33 2 <0,2 

33 , < 0,2 

33 6 < 0.2 

33 8 .: 0.2 

33 I 0 <02 

8330 TNT 
(ppm) 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2,0 

<2.0 

<2.0 

<2.0 

<20 

<2.0 

<2 .0 

<2.0 

<2.0 

<2,0 

<2.0 

<2.0 

<2.0 

<2,0 

<2.0 

<2 .0 

<20 

8330 TNB TNT 
{ppm} Equivalent 

(ppm) 

56,9 14.2· 16.2 

45.6 11.4· 13.4 

67.7 16.9·189 

< 1,0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1,0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1,0 <2.25 

<: 1.0 <2.25 

< 1.0 <2,25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

278 0.7·2.7 

< 1,0 <2.25 

< 1.0 <2.25 

< I 0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

< 1.0 <2.25 

<: 1.0 <2.25 

< 1.0 .:2,25 

< 1.0 <2.25 

<: 1,0 <2.25 

Th"T USEJ>A sunMISSIO:-l 
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Well f! Depth o TECH 
Range 
(ppm) 

33 , 2 < 0,2 

33 " < 0.2 

33 20 <0. 2 

33 25 0.2 - 0.5 

33 30 0.2 - 0. 5 

33 35 0.2 · 0.5 

33 " < 0.2 

33 " < 0.2 

33 50 < 0.2 

33 55 0.2 • 0.5 

33 60 < 02 

37 

8330 TNT 
(ppm) 

<2 ,0 

<2.0 

<.2.0 

<.20 

<.2 .0 

<2.0 

<2,0 

<.2.0 

<2.0 

<2.0 

<.2.0 

8330 TNa TNT 
(ppm) Equivale nt 

(ppm) 

<: 1.0 <2.25 

1.61 0.4-2. 4 

4.07 1.02·3.02 

3. 12 0.76·2.76 

<: 1.0 <2.25 

< 1.0 <2.25 

< 1, a <2.25 

<: 1,0 <2.25 

<: 1.0 <:2.25 

<: 1.0 <2.25 

<: 1.0 <225 

'TNT L'S I'}'A SL'IlMlSS!ON 
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TABLE 11 
KIT COMPONENT STABILITY 

METHOD' To determin(lthe stability of the D TECH TNT reagents, kits were stored 
at 3rC and testee over the course of lhirty·five (35) days_ Two (2) test sollI1io;1s were 
mace in assay diluent on day 0 and run in these kits to determirll.l the stability of the 
reagents atlh;s temperature The results are given below_ 

Day 0 Oay 4 Oay 11 
% Blue % Blue ~o Blue 

o ppb 60 60 50 

10 ppb 30 20 20 

3rc 
100 

90 

80 

70 

60 • ~ w 
:J 
~ 50 • en 

" " 40 

30 

~ 20 * * 
10 

0 
0 4 1 1 21 

DAY 

38 

iDay21 
I % Blue 

50 

20 

.----

* 

28 

Day 28 Day 35 
% Blue % Blue 

55 55 

20 20 

• • o PPM 

* 10 PPM 

• 

35 

TNT USEPA SLJiI,WSSI01'; 
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TABLE 12 
KIT COMPONENT STABILITY 

MtO"lHOO: To dEl1e'rr,ine me Slabilil~ 01 the 0 TECH TNT reagents , kits were stored 
at 22~C and tested ove; the course 01 one hundred 1Want~ (1 20) o'a~s . Two (2) tast 
solutions were made m ass.3~ diluent on day 0 and run in these kits to datermine tho 
s:a bilit~ of tho reagents at this tomperature. The resu~s afe given below. 

Da1' 0 I Day 30 Da~ 60 
'Y. Blue % Blue ,% Blue 

o ppb 65 170 65 

10 ppb i 40 140 40 

ROOM TEMPERATURE 
100 

90 

80 

70 

60 
w 
=> 
~ 50 
on 

" 0 40 • • • • 
30 

20 

10 

0 
0 30 60 90 

DAY 

39 

Oa~ 90 
Yo Blue 

65 

40 

• 

120 

Day 120 
Ok Blue 

65 

40 

• o PPM 

• 10 PPM 

n-""f USEPA SUil~nsSl0S 
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TABLE 13 
ASSAY VARIABILITY 

METHOD Tl'1ree (3) discrete real world wate: samples wars spiked with TNT at 
d,ffore nt concentrations and rvn tna same day by the same technician to 
determine Ina Inter·Assay Coeff icient 01 VanallOn. Discrete sam;>le 
concemral,ons we re determined {1o! internal assay developme nl 
ourposes 0."11)') b y runnmg a TNT standard curve and usmg a pomt· to· 
pOInt cl,;~e·flt:mg d,,:a reductio!"l me:hod 

Samule 1 

MEAN 98 

SO ' 0 

%CV 10.2 

Sample 2 

167 

" 
10 2 

40 

Sample 3 

2S. 

2.' 

8A 

TNT US Er ,\, SUBMISSIO,,," 
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IiliTECH 
1 i'\j 1 .t. .\.I·LU~1 \,.t.:, I t...~ I hoi' 

INSTRUCTION GUIDE 
L h.-lUU4- L 

800-222-0342 

" 11'010" T 
Rc:ld ~Jl inS(n"~l1on.:md h:mdhnl,: pruc...:lU{b bela", U$W~ lh,~ " u. Fu.- 3""{~ c~u It..; TECH:"ICAL SER\ ICE 
HOT LINE ,.SOO-:'.::'. -OJ.c 

;';' "". 0.,,", _ and IatXl.-.lUf)' ICII ~i\ I, d~,,~"cd (I pmq<k quid. ocm'o.ulllIUI("'C. arid reliable ,." 
resull.l for mwng en""onment~ 1 (\c""on\ 
The 0 TECH TNT E~plm i '" Te" K.!I ,on be u<ed M -llle for ide ntify ing ·-hOllP(Il~·· .• I\~ mapping, mcnl1ori"g of 
.. med,auon prQCe~"" and ", ler<,ng m •. umpl~' for laooralory anal:>,',_ 
In the l " bor~ICH')l. 1M 0 TFCH T:-n E 'P],)$,VC:I T ~~\ can I.Cf~.n hight), cQnlamin'lled nmpk& rhol "qui,e pre-dilutton 
pmn 10 InSln",.",nla! 3Il31~·\,s. 

i'K !)( IP I.~ 

1l>t 0 TECH ~y"<m IOJ analYZIng uace amount. of c.plosi~e. is ba>ed on ImnlulM)3~y IlXhllQlog) 
An lnl,body SJ"'OflC for T)."'T and clo~d~' ftl~lt<J COfflpo;>Unds h'" b<:en hnlted to solid p.u\lclu .... hich are collecled op 

Ihe In(mbf~ nf the cup "-,sembly 
,\ color develnrln~ solutiOfl ~d '" (he ",n'ace of the cup .. ..,n.bly d<:,-dup5 ~ color ,n_ersely propor!in<ul to the 
concemraunn of TNT EqUI ,'alen" ILl Ih~ !.Lmple (leIS color Indi"I.le_< more TNT prescOI In ~ple) 

TNT !:.qu,vllenL. an mnsun,d al part-I pt:t mIllion (ppm) In soli .nd p.1"s I"'r billi on (ppb) In Wile, ~Ie,_ 

~:';;;;:, Te<l K'l, ru.:m IITK· l{)().!. I , "ontaln< <uffi";"nl m~lenll 5 10 perform fnur lest.>, 
I ,waler $;lmpl", or t.. used "'lIh IhI: DTECH TC'lTIRDX Snil Glr~'aion Pac, Item 

ItTK·lOO IS·J. 10 ,e" <oil '\ample<, 
The T" /RDX Snil r ... """m", pO>(: COI! ll,nl "",Iy o.l'IC malerial, needed [n U[r.lCI T"" from !.o') for ",m1--<iU,""Ul.IlUn 
",,"h "IIS D TECH TNT hplo,,, ... T eJ.l K,I The ~"'lt, c'"" be obialMd b~ u>inllM enclosed Color C:>rd Or the: 
DTECIITOR MeleJ.ltcm HK· IOOI M· 1 

,WK:\(jt: \\p ST-HIILlD 

Th" luI has .. ,dlent >L1biluy at room 'cmpe/allire a"d under rcfngcf:luon For npor'''Qn dalln under u.n., condi· 
toOn,. <eo(: It., P'K"""'~ labd 

llillJihl-,,'i..t~O\ IIRO 
50.:. n ~)' d,,,S= beln'" Thi, diagram ""c\u6<:.Ith~ kit eumpa"""1 nam,,, an,j ~uaml\)' of eKb Ltem 

-, 

~-=l 0 0 
,,-" " '-"" 

0 0 , .. ...., ,,., _ ..... , 
C 0 -'-"'0 

0 0 , 
1 1 O-'~·· °0 00 , 0 0 , .... -~. , 

0 ('I 0 0 " '--' _C~, __ .... 

, 
• • , 

' -, , 
l , 

L-

Insuuc:ul>n Gu"ie (I) 

Color Cud (1) 

Data LahdJ. ( ~ ) fnr ('up Assembly 

Red. Dol Ulxl~ (J) for Mitnlifying 
u~ Il~tl~ A ~om""""n!' 

c\C{"!:~SO~l!;S ~ll'l'U ~: lJ II\' !:>.Ef! 
Tim,"! o.:"":c (min u!~<) 

o TEC!! "P.-."TIRDX Soi l Ewacl!on P1C. II~m otTK·] 00IS·1 I i f iesl,ng <oilllmpl~'1 
tnt DTECHTOR M,,",. hem IITK· IOOI M· l (Option~l) , 



INS1.WCfI ON GUIDE NOO-222-0342 

;;-P;;;i,,"~ IS i IJ) ~ne ll§ II 

~ompon(n!s CHn tHo Id! in th~ pae "llg~ rOT prO)}('T dlSJXlsal. 

Importa nt : Rrad a ll Health/Safe!!' Comments 0" pa~ e " prior \ 0 u\e. 

Step I : Cb "" <"'""'P<'''''''''' .:uupic 

,,'IUn.~ It> ~"" "'" liN ...... " 

\\ illS S~ U"'''f. "'"" """...-J'''] 
"'P<'. ", .. ",-" 1 mI 01 "",,.,.. '" linn ... ,\ 
Sn;,p Ii i" , tJr ", u..n~ ~ lo.nth- mi, 

:l:QlL..S ~MP1 f: ll",,~ • ~" ~';Jr.-.m.J 
pip:<. """"-<f I mI Q/ B.lolI. ! .. ~ In"" 
o n rlll'o'T!IU)'I; Soo.l E,.,.,.;"", I'~. 
110.: ... "-11(-lro:~·I)l,,, fIonk .... ~ "~« 
uP"" 1Ionlt ,\. Qcr-d< mn R:.-=p &ttIo! 
lOd"""-,,d<. • -

.". . - , 
.=.. .-

"~,,, n", .",f, '" Ii><- ".,,' ~"""r' , .. hi ,,, 
'h~.J ! """"""'- '¥t~,J'.'!''''''''J ~~' 
n,.. M~'ut""'" ... _~ 'WJ ~111 "''''''''' "'", 

Stq> 2: Soj""''' Bonlt ... hlblll'1he");o.T 
\ bl '" , bd h<l"'= U" h", I""" 
I~~"rrulcj, IJ·1J<iro<>., c;.",u_, fl ••. ' 

St~p J: ~l<!I\ol rof' .. "" of R~' ( 
,,,"'''' "-'1" ., lil <iI< r,or R.r~m"'" ",Il ". 
_11 ... ~1 "'-T .. n:n!be ~ 10"", c.rn~, m'_'-

'." . _. 
''=' -

Step 4: .-\1'"= ! m;' .... '";;, r-"" OJ"""'" <~ 
n-T \ <.oJ """,!.h: r IInIh1lk: 01111< cup 

,,-, .. mbh !'wI"'" ""II""", "I :II< Rd .... 
..... l'c,1 "",,,!he II. ,,~ 1>1" Ih< '""I' "-",,,,m· 
~II ,\1":", liqu,d ,,, a-J,n """p;'1<'" 
U-.r<)ouOll 00 r.-.h 'd:.< 

,>... /"/ 
.'>"/ c' • 

-::;Ii::. 
~. 

'~--' 

S I("P 5 : ,\,10:1 .:rI'fU"n ...... I,· ~·I ~ drop-. "I 
II.no......" 0 ~'I" .. "" , ... 1""'- ,· ... '1 ~''''''"''-h 
,"'" ",' Ilk- ,'up ",.,.,.,..,1, l)r.yn "mrlcio.i ~ 

~, 

--' --' 

--
Sk'p (); 'uld ,.".".c....,..." S drop> 01 

Rf:.aI:ml J: """""".toIItt~, '" ,-;o:n 
, .... '" L">L ~ "-",,n-el)' e. """ '" ><ltJ '''IS 

,.;.r~"" ,,,,m<dJ;,o: lr 10 II>c .... u-.;j .. d all", 
.>,ld,UQn (O;J:o: I, ,,, ",oil, Dr:>.n ">ropIe'"t:. . 

Sup 7: R<>d ... "'!::; "t-.:., .0Ie.- of R rldl1 
,.J< of ''UP;o<><-mbI)' tNtCr-..s II>t roloo- of til< 
""~ !tarof,htCoiorCant In",coIor 
<k-d"pmcrl""o< i. ~t:. 10 
""""""' .. 1O'F '1cno D",,-" "lnfJorrd 31. 

h>oo<1I<mp<T",,""''' ~ "'" U",," I> "",uort<! 

"" l'E!JCf 1<1,"'1""""" , 

- - ~ .- , 

~ • ._. -- , 
iii!'-

COl. OK CYm Mote" til< "'''" "'" ~ T 
1..10:: QI 01", ""r :.".""lb l, I<) tho: (:,o/Qc Cani. ..... 

St< I~ ''''1'''''''''''' ,~ tho: T <">l "",."" 'P;"" .11 
I~ ~ .. m""" ,,""'''',,:IIJIlI1 uf t",r EqJ" •. 
",,'iI>, R"",,"d """~ "" J Cup ~nbl~' 
I::ICJOI on! .lppl \ <0 "'" .:up 

"',w To f"t'''''." II..- "",,, "" ... ~ k' J hi"", 
"r"""',J, ...J.I ..,., .... ',"''''''''. IJ J" "" OJ 
Ht"' " '' F ""',,,>On'.nJ ,...,'1 """ ...... ·h ",I., "'III< Wi' ,,,,,,,;N,I D'Ilon ~"'-"-' 

2 

u ... I)TFrHTUIl (,: .. ..,.,1\; .... .,...,. be 
,-:o!,btJO:ol .. t..-:O<I<r ~IC ....,.,- """,1<"\1 <In 

C.ol,bt.aor>.II< PI'" oJcoj \01III1hr n ...... tc.­
~,; """"""', Tho: C"Jjh .. ~or "lIN to< ck-m 
IU>.1 " h<lc <0 ,nsure ,,1," ",,,, I ... 

Sup 1 I"" ~ CalihN"" I1\U) 111< ~ I.!..­
Ii,*, .. oj ruw 'imd)' '" pI;oo:c (ZERO) 
Sh'p 2 1'1= 111< ~ 8'-""011 I UJn<". 

\\:h<~ ""hb.-.. ,,,,, c. rompI<1t ~ 
".. mnn- ", 11 do,pLo) ~ 

Step 3 Kcno'" CaIi~ .. 'or :nl ""Urn i, '0 
,1.\ prt~ .... 'i'< ,::au ....... , 
Do..~"' <=w.-" @ 

,\'<J/<t. 1N#/ "'~""I'P'f.n(hHr"~'<fw 
mY"" ~onJo ... ",s",., J & j<~ 
m tilt" .... ,,,, I'""J"'''' ~,...orr hrll1f ~ UJ 

'''''(ltn ,I", "'''" wid",. 

Step G [tt" <I:.: .'i<;u= 
6000<1 I ~nlC 

.,",w. l/rlo,. ,,.,.,,rJ'-'l'itl· ... '1MIT"' ' '''''''' .. 
C""~,. Au"..· Njttm,., (rJ/oT 10 
,kl'rlr.,. fim;", ,,,,,I ,,..,. ~fr. .... 

Qb.om u., ""-~,,, "'aJ" ~ 
R"'~ 
U,.~ ... OT£CJ-IT(N( T..tkIl«("F 31 

...., ItIO """'" ~ "" ~Ibc 

Stfp 7 Roro-d rnuh 1htr'Iptr» s.:,.­
Boo,," 1 u" .. "h,,, ~~ <hi: Cup 

"' .... "bly en p",-"<. E3 
SItp 8 K<-:>;" ~ dog"!..WI. (()pc>on.lI1 

Step 9 ~"Cup o\s5ftIINy 0ET ":> 
S~p 10 I."..., """ CIIpA.....,b/y I .... ) 
....:1"1""" Stql> 5 - 9 

• 

I , 
! , .-• -
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ITRfOR\l,\r-,U; CHARACTE RI STICS 

I "\ J t. K l' BJ 1.\ I I()"\ (l F TW' I l .. T Th, ",,,I,, r""L S I'I-:r II, Ie IT Y -1:10 l) TLl' K [.'\T bp""" <, TN ;.:" h", 

<11<: [) TLCH T1'T brie'" ,,-, T ," Ki: "n "" "He",,'''" -"'''1' -"'en [<<.lcJ fur CrOlH""'" ',j L' '" Ie;, "o,iogu<" "'~ J<~"Ld"il~l 
,,'h<r ,he Culor C~rd '"prj,," wi Ln L~e lil 1'( .'1,,· LlTlCHTOR rmuu,,, or T'H "oJ och<r <.<plosi '<S. The ,obi, b.olu" 

"oJ t;,e "01, rml'id,,1 ~I()" I' 'h< '0 ,)10' rlk ">l "",,,"'" ,"mma",e, 'he c"m·re,,,i,-;,, ofl~'" ,om[lO""J, i, \"0'., 
cue'.lv r:w,n " po", I or Ih, CO!N ,'"r~_ ,,,"' I ,,'o'1',c','ioo i, "mpl<> ",jng !I". DTECHTOR. ,\ p"'H' \'. "" ","It m,y bo< 

r<qui,," J", tu ,t-.: pro,oncc of TNT _ ""'H'""O'.]' oc oii."u,c, 01 
tile DTECHTOR Table 

S.mpl< 

Ih, DTECHTOR 

I<~~din¥ 

co 
.10 

)(). 'ill 

50 - 75 

'" 
co 

I~ 

I " _ -I \ 

-I.' W 
0<)-,.' 

iii 

r>;T 

Equi'al<nt> 
Ipphl 

I; 
15 - 25 

: ~ - -15 
> ~) 

<ppml 
<iJ.5 

il j - U 
1.5 ·10 
J.O - -I,ll 
~ 0 _ ~O 

~_l.() 

';r' S I II \ I I) 1 "" D TECH T'IT E d",i ',., T '" Ki' 0_'" 
l>< u",j '" ,,:iobll 0-,0""'" T:-"T i" [r,c i"I1,,"';n, r>n;« 

Sampl, 
"\"'''ippO' 
-'"ill:,?",' 

,h. DTECI!TOR 
-, ; 

CDlor C~rd 

-' W 
U.5 ~"U 

H.< \I,,,il~."", D,' [<"'"n,, L""" r~!DL, c'l '0" te" fe., TNT In.l 

""" "",,?I, is ,I PrO ", .• ! In 'oil ,< O,j ;;Pl. TIl< ~r"ph b<low 

"",,.p"'"i ""TId"," c,r'c r<1< 'h, rJ TECH T'IT brio"", 
T." Ki" 

DITCH T\,T brim;'" 
T.s, K" Slond"rJ Cur", 

/ ' 

/ 
/' 

/ 

/ 
/ 

• • / 
• • , 

• 
/ , :0 '0 J:) '" -0 "' 70 

T:">IT Eo.uiv,le,,,, Ipphl in ,,>ter 

• Poe,,"", Ren'ClJne< RoI.,j,'. 10 Rd.«n", 
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cumpound, iT~T E"ui \ ,I<nt< •. S'",pie; '."in~ ;>o<il iv" rn, 

,c;T ,h(>uIJ be conllrm<J hy ","d::ud ,,,,,b,,,,;,, Til, D TFCH 

T-"-T bpio,jYe, To" Ki[ h" "'-on d";gn<d '" mininl;« tho 

cff<c' of cn";mmocntol ;r.tert""nc",, S''''plc pH. nIt"'«' 
r,i"it< ond ,o,,,,,,ni"m do"", tff<C! '"st re,ul" 

C"",pound "". 
Ippb) 

TNT '=A,6·'" n"'~'nlu~n' t " 
T<t,)IJ " l.l.5·'nn"",I>O'n,,"c '" ~ ".m, """~. 6-dl n " '0101 uo". '00 
~. -I·d I n " ,0101"" n< ,>00 
"' ·.m".o·!. ()·dl n I 'ltJInl """., ,.~OO 

~.Mlnl(rolOlucn< ,>00 
~_6·d I.m mon, "'" 01 u< n< ,"" 
:'nll'op~",,1 ,,'" 
.I-nllrophcool ,>00 
'.~ ·d ," I1mph<ftO 1 ,"" 
RD}.:d ,;00 

fj\I X d ,.~OO 

\lDLb 
IPpb l , 
" '" " 110 ,,,, 

,>00 
,'" 
,>00 
,>00 
,>00 
,"" 
,<00 

,_. 
'r~~li,U'C 

K-\ 

-

The Ie '0 " J<t,",d ~; :~, con<<ntn"OI". 01 ,ompounJ 
'''I''''" '0 [,<00,,<, "" "'~'< «1';",1,,, '" 5(l<". Df 
L..., m •. """'" ""iX'"" 

" Tile ~h",mum [)"'l""'''' L.rr.;L I.\IDL)" ",[,,,,,.1 '" ,1>= 
I,,~'<" ",",<orr".,,, or cDmp'"nd '"" )idd<' P'-''''''< 
"" [<,;wIL 
.... '''''''I'''' rid i. ''''''''k'' d ""' •. "',,, i v< _ , .. " • 
""'O<"".[i,," 100 ,im" ", MOL "r TXT I!l)) Pf'I'I 
,''''1.1," f'O'I[;" "" ,,,,l, 

<! ("....,."",,1 ~'.",<,. ,,,,,'I (md¥l.c.-I,/o-Lnr."">rI",".,·I­
"""",i,,,, i, RD~ '. ;"'.,",,)do<', I.! .5·[~",:ro· i -'.j 

'nOlI"' '- K~I.\ I,,,.",,", ;'0 i .3.~.' ''''''",''0·1 ,),j 7· 

""""", "" J 
~A· re", '\I",I,,'~:, 

T~ oono<ntr"i0O> ;r.ot., thoo. th. uPP<' limit of ,he 1<" m,) 

be dc'.crmin~d "Y dilut i n~ '"" extr,,, wilh ac<tU"O. For 
'''mpk. all «trK' from" Il() ppm lOll ,ornpl<. proc",,,,d 
u,'o~ 'h, D TECIIT:-ITfRDX Soil EW"'lioo P>c, m,y he 
dil"'od I.c' in ,,:orr",. ,,,; ru" in tho D TECH TNT [.pl"''''' 
T ",[ K It. The omKon".,ioo "r the "nJilut<~ >ample i 100 ppm I 
"d<t<rnlHlOU b)' mul'ipl;'Hl~ tilt TNT c{,llcen"",ion of the 
dil",",; ,ompl. 1-1.0 ppm) by ,he dilutio" "etor (:31. Fc-r fu"",, 
inforrrHltinr., rl<~« "II oor ",hnieal ><'''>« I""lin< I-~OO­
:'c2-DJ~:' 



.ll't.-1UU-+-J 

UiTECH INSTRUCTION GUIDE 800-222-0342 

Malerial S~fe[y DJla S b~~lS i. MSDS) have been ,upplicd ""l11l It"" pur"h~"" of lh" prod",1. The ~lSDS should tJ" .. ad 
t...i"o,e using Ihi, I~'I. During lh~ "xecmi(}n of 'he ,"' I, any " "~e,, TNT is ab,or~d into the Cup Assembly absorb~nt 
plug. It ;< no( r.lrrined on I~ smfau of th. CliP Assembly 
In (hi, ",,,ion \'.-e hJ\'e . mpha';z~d health and ~af")' pttcamiolls that .<llQuld b<' followed when hafldling th"e ",Iu­
!Lon< 

PROTECT EYES WITH SAFETY GLASSES 
PROTECT SKI",- WITH PROTECTIVE GLOVES 

A"oci~ted Haurds 
"lay"" ]mlllmg!O ,kin. 'yes , and mucou, m.mbr~ne, 

Symplums of I'xpo_mr • 
. \lJy be irritating un "on,,,,-, w'til llin. eyes, and muwm membranes 

FiNt Aid M.a,ur •• 
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE 

Skln: W>..ih thQroughl:' w"h !oap and water 
E:ies: 
jn~alalion: 

hmnediatciy flu:;h wllh wal., foral k"Sl 15 m;nUl"~, 

Inge'tion ' 
Rcmove Ie) fr~.h air; gi "e artifLcial re'piration if breathing ha5 >topped 
G., imm.diate mediul allcnt;un: ,f co"s.ciou.'" Ili ,'e water fred)'. 

All 0 TECH T est K'(I aro thoroughl)' quaht)' CDmroll. d and manUfJoCtUf.d at Stra'"gLc Di'gno'tic, Incorp<.l,a[.d", 
GMP facility All product' und,,'go ~'t.nsive val ida!ion and .f<dd ICsung to d"ure accuracy and rellabilll), , 
Ail lot., of produLt are thorough 1)-' q "Jlit)' controll . d to consi, " ntl)-, meet the publi,h.d ,!",cificalion 

0 .... ""'- '""",0 "'''.'om' ,~>C ,.,"', ""'" ... .. .""" """ ..-.. ""', 
".~ ""~""~- -~"".,... . ... .....-.~ .. ~.,.....,. 
~.-... - ... --""""",,,,",,,, .. ,-.. \'I.~-"" - ... -~ ""''''-~ - ~ ~~--.... _~, "'_ w~. """,,,,_, ," ....... ..-~<O ....... _..-,,-.- '~ " "'""",'-"n -.... ~ . .-.. -_ .... _-
.... """ .. " .. .. ,TY'-"" _ .. _ .... _~ 

"TPo"H~ US< .~ • ....- -. __ ... "- ~ '""'-,,­,. ... ,~>c~ .. (" _"' .. 
"'.~.--. 
." - '-< -.-. .. , ..... -- ""'--"''''''''' ..........-- .. '-~ ---..... ~ •• 

EM SCIENCE/Strategic Diagnostics Inc. 
480 Democrat Road 
P,O.80:o:70 
Gibbstown, N,J, 08027 
(800) 222·0342 

o TECH'" ' • • ret}l.t~r~d tradem""" of EM Indust"", EM $<;",,,,, ... a 0",,.,,,,, of EM InduS!"". (roc, and an As-stx.I4lt~ 
of E. Merc'. Darmstadt, Germ.any 
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'JNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
~'9Icn II~ 

a41 Chntnut SttU1 
Philad.IPh,., Fennsyw.n,. 1 ~1 07 

March 7. ! 995 

, 
SUBJECT, Risk·Based CJ:lCer.!ration Table. h.nuarv . June 1995 ' 

Roy L Sml1n, Ph.D., S~ruor TO;<;lcologlS1 j:>cI' ~~ ~ FROM_ 

TechIllcal S~pport Section (3HW13) FO-
TO, RBe Table Mailin~ LIst 

.... nached is the EPA Region III Risk·Based Concemnmon (RBe) table, which we have 
distributed quanerly to all interested pames since 1991. Please s.ee below for some unponam 
announcemems concemin~ changes in the T~ble and admirusuallye Issues wuh OUf mailing jist. 

I IRIS ami HEAST have matured, and EPA has reYls.ed them at a decreasmg rare oyer (he 
1= few years. wldy, !Jch quanerly RBC update has been ymually the same a5 its 
predecessor. Meanwtlllc. the mailing list for the RBC table has expanded exponenl1ally 
and (he quarterly mailings have become a substantial burden to the RegIon. Upon 
retltction. we'~e decided 10 change 10 s.emHlnnual distribution. We think this change will 
e;<;tend our ability 10 keep producing the RBC :abie, while haying lillie effect on the 
table's usefulness. (For example, therl: ha.·e been no changes!O to;UC,ty COMams in IRIS 
or HEAST in !he three montru since the 4th quaner table ",a~ published.) 

The RBe lable now mciudes sail screening: leyeis (S51..» for pratection of \:roundw3ter 
:lIld all, Mos! of the new entries were taken directly from EPAIOSWER's n!wl~ pro~sed 
SSL gUIdance document. We'~e added some additional SSLs based on the same pro~sed 
melhodology_ Sources or SS1.5 are noted in the table. SS1.5 incorporate all the same 
~xposure =umpuons as RBo.. plus many additional assumpllons needed for inter-media 
e;<;trapoiation. SSLs are therefore distmct from RBw, and should be used only in (he 
framework proposed i" the OSWER docum!nt. if you have not yet seen this proposal, 
you can obtilin it from NTIS (703-487.-4650, as doc\llTll."nt numbers '1355A-I, PB'I~· 

963530, or EPA54O!R-'141l05j. 

Our sltuaUon on the administrative irom can be summ.arized in one word-"HELP"!' The 
RBC mailing list now indudes more lhan 1300 reClpiems and we are e,\penencmg significant 
problerm v.-ilh our current "de1i~ery system." We would OlppreClate your suggestioru ior making: 
our future mailings more dficiem. We are also e;<;ploring the possibility of providing access to 
the RBe through an electronic bulletin board and wouid like your feedback on that idea. rn lh! 
meamime, we will be examming our currem mailing list and limiting future mailings to one 
indi~idual per organization; we need your help in dimibuling the RBC within your organization 
If there are OIhers who would like copies. 



, 
w~ nave Ir.stal:ed ~ Me"" pnone 1:"'1e to r.c!p .... :\}\ rour quesl,O:lS axu: !I'.( RBC ~1~ . 3Y7. 

1116 TIus lS Ar.na Poulton s number ~ il ~,u a V1)l;c·~d syst."n 10 : :J.i<~ ~our c3ils If ... c , .. 
no\ Ivaliable. Please li:nll ~our quesllor.s to RBC issllo; If you ~3VC J q'JCSllOn aboul applrm~ 
'M RBC to i SHe, ~l e 15t ~a!l t~~e EPA Reg\o~~: office h~ndllI".~ l:~e prOj"c: 

, 

.... $ m3n~ r.J.ve ~equesled. :he 50>1 :n&eSllOn !l.le br commerclal/indusln3i ~~p:>Sule has 
been reVIsed to Include EPA'S nallOnai defau lt lSsumpuon that only SO," cf ,nJeSled 50,1 
IS ~Ialed ",uh WOIK. The worker wil Clposurc IS now iully cOtUlstenr with EPA's 
SlanOiUd UpcSUfC (aclo rs for SupeTTUnd. 

Miny callers fQve complained abeul lile iowu CllSe 'c' and '0' nOQIlOns on Ike laDle. 
wluth earn be casily dlmngul~hed . All sueh notallCI\S Iu.,·c been capllaliz.ed. 

The lable conra!1\S ,.fe'enee do!ioes and carelTlo'Seme potency slopes (obtallled from IRIS 
I ~.rou.h lanu~ l. ~99'. HE.-\ST ItuouJh March 1994. [he Superfund Heahll R,sk Tecllmcal 
Suppon Center. and other EP.-\ IoOUrc:es) fOI nearly 600 chemtcals. Th~ 101iell), ConsllntS iUI~e 
been ~ombined wuh 'stlt1~d' e~posure scenarios 10 calculate RBe •. chemic;ll COlKenlr.t110ns 

cot!eSpondin~ 10 ti;<ed levels of nsk (i. f .• a hazard qllO(ient of t. or hfcl1me tanCe! n5k of 10"". 
whic!1ever occurs al ~ lo .... e' cencenlralion)III .... ater. iIT. fish linue. and SOil 

The RegIon m 10x'~c!llglsn use Ih~ table 10 '\Creen sites nOl ~e\ on Irte NPL. respond 
rapidly 10 ciliun mquU1e$. a:u:l $JlCX-check fOTm3i baseline rule: il5ScumenlS. The backaroune 
:natcnals p:ov\de Ihe complete basis fer .1Ilhe cdculltlons ..... "h Ihe tnlem or" sh"""mg u'!(rs 
~uclly how Ine RBG; .... ere de~cloped. Simply PUt, RBCs atc nsk l.s.sessmenls run In reverse. 
For I sm,le comamlnalll III '" sllIgle medium. under s::aruIMd de:auh e1posure Uliumpllons. Ir.e 
RBC cone~nds 10 Ihe target nsk or haaJ"d qUOIiem. 

"The RBD; also have sc~ral impotUllt IUniwions. SpeCltitlll), ududed (rom 
considuituon :ate (I) transfers from willa iIJ- and ptrundW1.tu. and (2) CUmUllllVl: nsk from 
mull iple eont1.minanu or media. Also. the to;<iciry infomu.tion in the table has been auembied 
by hand. and (despile ~1tensive chec:kini and y~ of use) ma)' conlain errors. It's advisable [0 
clOS$<!"teck before lel)'ins on any RIDs 01 CPS. in the table . U you lim::l "ny erTOl"S, please !ioel"ld 
me a notc. 

Man), people ....-ant 10 know If &.e nsk·hued conCe!Ur.tltOru; can be used as valid no--.ctlOn 
levels or deanup le~eb. espedaU)' for solb. 'TIl!: arawn is a bil comptC1 . Fllst. II is unpomllll 
10 realize lhal Ihe RBC !.able does nOl constitute relu!alion 01 guidance, and should nOl be viewed 
as a substilu\c for a site·specific risk as:sessmeru.. For silcs where: 

1. '" ~ingle medium is conraminaled; 



, 

) 

, 

Volallhul\~. or luch!:'I! 01 lhal COnliUTU..,,,,,1 Irom 0)0" IS ~"peclcd nO! (0 boe 
SII!ll1ic ani , 

J The e~pos1.Il~ scenanO$ u~ U\ the RBe taole a::e a?propmllc 101 Ille sue. 

5 The (,xed :1Sk: ICHIs used 111 the RBC table are apprcpIUlc for I~ $lIe: lAd 

ttle nsk.bascd CQIICenlrlluons "'ould probably be p(O(~uve as ne>-ICllon levds or C[UlIUp goab 
Howe~"r, 10 Ille e~len\ Ih31 a Site d"Vl3.ICS from !Ius descnptLon. as most do, the RBCs w<luld IlOl 

r.e~ess;1rily be: appropm:e 

To JI""'~O":~. /ht table s~o,,!d gellerolly 1101 b! lJ..wi co (I) SCI cleanup or nO-QCUOll 
ir~ds III CERe!. .. 0' ReI« Cornert'" ,unOIl SIIe£. ~~J Sl<b$llr~le for EPA j",dolla /Of 
prepanng bille/inC risk =cssmCIIIS. or OJ duermrne 1/ a W!l.l"lt u hauordow: unlier ReM. 

,,,tt8cl'unem 



EPA Region ill Risk-Based Concentration Table 
Background Inrormation 

~EPA 

Development or rusk· Based Concentrations 

G •• " .... 

Rby L Smilh, Ph.D. 
~"ior T =eolofur 

Frbrwry 9. 199' 

Sepaate cucinogeo.ic .I.JId non-a.rcinOlenic riD;:·based COnteDU1I.tioDS ""ere caJcclatcd for 
uu compound fOT em path ...... y. 11M: concell.tratioll. .ill. the able is the lower of the two. 
I"OWIded 10 two si~CiI.l1t IigllfU. The {oUowill.g terms aDd values were trWd in the calcu· 
laOons: 

""I _'" •• n.bNt 
GoMffli: 

CarciaO,CIli<: p""ncy lIopc IInl (rid: P&' "'&fk"cI): 
Can::ioolellK po'eQCY .Iope ;"alled (n.1: per """,,'d)' 

R .. (en .. "" d""" on! (m,·",,~·d) : 

R.ler~""" dOH ", .. hal.d (mJ'"",'d); 

Ta ... ~! call«r .... i.:: 

TIT!ct b .... nl '1uot .. "" 

Body .... ;pt, adul, (k,): 

Body _cbt. ',e 1-6 (1;&) 

........ npll "m~ carcirt."I'"' (d); 

......... Pl ,_ lloa-ca ............. (eI) 

11Ilr.ab..icp . • dllh (m3/d): 

iAluJa.ioa. child (aUld): 

IlLhalal;"" factor . • '''.dj",,'.'' (.,)."\,,d); 

Tap ..... '.r inlest"," .• dult (Ud) : 

Tap ...... '.r m,""tK>lI.a,e l·~ (!.Jd) ; 
r.p .... !u Inlutica fa .... or. 'C.·.dj~S!cd (l· ,."'c·d): 

FDb. m&e"t"'" U!d): 

Soil iDCeSlioa. adwt ("'I'd); 

SoIl iapt ...... r 1-6 ("",ell : 

Soi ... ,alic .. faaa •• • , •• dj ..... d (mC·JlkJ-cI) : 

~"'*: 
Ezponre tre.q""acy (cloy): 

&J-"'" dun,;.",. roul (y): 

E.:pon .. d ...... ioa, al" 1-6 ()'): 
VolaLii:talioa fad."," (L'=3): 

Val.. 5,.-..,1 

, 
, 
, 
, ..... 
• 
~ 

" ll$$G 

ED'''' 

" " 11.66 
1 , 

•. 09 

" .00 
200 

llU9 

~o 

10 
6 

" 

0<0 
CPS; 

RID<> 
RfDi 

" rnQ 
, w, 
'W, 
AT, 

ATo 

'RA, 
'RA. 
lFAadJ 
IRWa 
lRWc 

lFW.dj 

.RF 

."', 
'RS< 
l FS.dj 



bp<>ooo ......... b .... 

0« "P""" "" L' 
Ezposu.e f« qUOD(\' (d)'l 

Ezpoo" •• <1"""00 (,.) 
F .. c:t ..... of c:onUlI\mal.d >oil .,!e,,~d (WI"l .... ) 

Aie-.djtuted facton 

....... 5,... ..... 

ZSO EFo 

" £Do 
OJ Fe 

IkCloUSC conl.atl ral e l ... ,tb tap ... ·ale •. ambie'll Ilr. aDd rUldenoll 5011 In: differeDI (or 
children and adulu, carCIDO!eDIC mb dunn~ the tim 30 yun of life were caJculated \I$ln~ 
a~e·,dju.'lted factors . Thul: !acton; _?prolUmated the iotcgraled el(JlOSure from binh unti l 
age 30 by combming contact notu. body ",eighlS. aDd exposure dunnoos fo r IWO ~e groups 
. sma!! childree. and ildulu. The age· adJusted filetOr ior soil wH obt.alned from RAGS IB; 
Ibc olben; wue del/eloped by aOillogy, 

Alr inhala.tion 

IFA,fd; "'-' • .. 
Tap ..... tel" ingestion 

IFW,fdj , . EDc IRWe • 
e We .,. 

Soli incestion 

IFS.dj -, • £IX . fRSc 
q . eWe 

R",identiaJ "'leI" 

Volltiliutiolliermll were c:illculated only far cOInpounds with a mark: in the "VDC' column. 
CoIllPoumis baYlD&' Henry·, Law connant gre.ter than 1O.1 ... ·ere t:(lo..o;idered vol.nle. The 
lin may he iotem?'ele. but I.S WlIih ly 10 loelude false posirives. The cqU.lriaM .od the 
volatilizatiOIl factor (K. above) were obtamed from RAGS lB. OnJ potency slopu and 
.derence doses were \lled for botb oral and inhaled cxposure$ for ml.n1e COIllPOUDds 
lacb.ns mhal,bon valun. Inhaled polency ,Iopu were substituted for uD<IIv.il.ble or.aJ 
POleney slopes only for vO!:ilriJe eompound,,; Inhaled RIDs were tubstitu!t:d for un.lI1.i.l.ble 



, 
oral Rfi>.; fOT both volawe ud DOD-\'ol.tile :::Impounlh. RBD for c.,uCloozeo5 ~re bued 
00 combined childhood aDd adull cxpoiun: ; for noo-<cuClDogeD.$ RBCs "'-cre based on .. dul! 
exposllrc. 

Ambient alr 

RBe,,­, 
7110 BW. - ATl1 ' 1000 I!I. 

• y" . EDtat 'K' IRA. 'm~"I 'l Rd)i • RlDOi 

CPSoj ) 

Oral potency slopc~ and references were \aCd when: mhlllaooD vahJelI we"" not .va.ill.ble. 
RBG for carcinogens were based aD combined cbildhood and adult exposure: for nOD' 
carCInogens ReD were based 00 .duJl c.xpo5urt . 

TR· A Tc ' 1000 I!I. 

RBC "j. EEl' IFA.dj . m/ 
Non-cartinogens 

11fO RIDi . BW .. AT.., · 1000 I!L 
RBC ~ = ~=",:~r~"'''",:;;;-T.':::'''''~ _ - EFI . EDiO! . IR",i6 

Edible fish 

All RBCs werc based on adult cxpolure. 

RBC!!S · q 
TR · BW." ATc 

EFT . EDtoI ' /RF 

RBC~ . • 

1000 .L 
q 

THO R1Do . ow. ' AT.o 

EFT' EDtor 1RF 
1000 .L q 



, 
Comm~n:i.lIlndunrlal sol! Ingestion 

REG were based 011 adult OCCUpitlOlll1 exposure. mciudmg an usumpnoD that Ollly 50% 
of total soil inges!toll I~ work·related 

RBC~ • 
TR BWoII ATc 

E FECI' £Do . lR.L Fe· CPSO 
10' ~ 

Non-nrcinoaens 

Residuttial soil Incation 

RBC'" • 

• 
THO RO)o . OW,, " ATn 

a £Fe ' £Do . lRS6 . Fe 
10' ~ • 

RBCs for u.rcinOICuS were bued on ~mbilled chlldbood lind adull exposure: RBCs fOT 
lI oD·cueino~eD s ..... ere bucd 00 chIldhood c:tpOSllTe only. 

Carcinogens 

RBC~ • TR· ATe ., 
EF, . iFSddl aso 

10' " ., 
Non-<:an:lnogens 

RBC~ • • Eh Elk · 

De~lopment or Soil SCIffning Levels 

In Ikoewbu 1994 tbe EPA Office of Solid Wane ud Emergency Response proposed Sojl 
Screening Guidance (Documeut 9355.4· 1. PB9S·963530, EP A5401R ·94{101. available through 
I'oI1S It 703487.4650). 'This draft document provides (1) I frunework: in wbich !>Oil 
SCT'C.C-IIlog 1~ls are 10 be \.!$ed. (2) " dcWlcd methodolosy for c:.aJeuhlllng soil screeoiDg 
JeV1:Js , i.IId (3) lei! screeoing levels for 107 su!nWlccS. 

Consistent with tbi' Dew ,wdlJ1cc, the rUt-bued coDceDlTluion lable DOW includes TWO 
coluD1lU or sceene soil screenms leyels (SSLs). OSWER's 107 proposed $Oil M"rt:u.inS 
levcb haye beeo added verbatim. 10 additioQ, the proposed SSt methodolov bu been 
ItStd 10 ea.!cu!ale soil screeu.in, leYcls ror mort: rubsiOl.llces, wIDch are also iDcluded in the 



, 
new table, The table cleariy cfutmguishe! the OSWER SSU from the "ullofficial" onu, 

Thue SSl...s pro'mie reasOllable mUlmum utimalU of nanfeT'$ o i eontamlD~nu hom soIl 
to otner medII.. aoe columll conlalns sllll CCllunlIations protectrve of groundwater quillity; 
the other contains sou canc:entranons protero-.·e of air quality. -Protective" i~ defined in the 
~UJle temu as the nsk-bued OOOa!iIlU1lIl0ns [or up water aod air •• tbat r~deooal roouet 
scenarios will Ylela a fUca upper bouna risk of 10" or i!l fixed hauTd quotient of 1 
(whichever oocun al the lower cooceOlIaooo). 

OSWER's SSLs sMuJd ~ wed o..Jy wirhlll W fr(lrn~rk proposed in Iht guidance ti(x1Ul1Dlt. 

~ atJdiJioNU SSLs U'cll'rfed in W RBe Iilbk art illufllkd for W SQ~ lUes (alUrtMrgIi tky 
obviowfy amy las wtiglu Uwll /h( formtilly proprued l'1U1II/xn). 

I_I""' ~.rMI>lU 
• 

v ..... Sy ..... l· 

SUoUcc ooiI mo.,urc CDOI'ul (eI&) •• w. 
V.dOll. ZOD • ..,a ",oi,,~,. """,ea, (klf'q) 02 W. 

SurU.<c IIO<l boIlI: dea,iry (alan') " P. 
V.d ...... eme ..,~ bulk deft.ny (1<,,1.) " P. 
SuriaClO loil p,n>de dOOl1ly (,,'a1! ' ) .~ P. 
V.doo.e Ulac..,~ ~n1d. dC"'''r (,,'em') .~ ,. 
TO'nl .urb~ .co p<Jf'OIIily (L P"" 11. O<>~) 0, 43 '. 
To..,J ... dou ..,a~..,.a poroo<dy ( l pc~1.. ' a il) 0.4l N. 
A,,·liIled . .,,,u<c..,11 po ,.:.ny (lu,ll 0<>11) 0"" '. 
Wat.r . lilIed .u'uu lea P'lr"'''Y (l W11~rt1..I"il) 0.1' '. 
Au·filled ~O- ..,.,~ >O~ po .... ny (L ,ir/l ..w) 0,11 '. 
Wot~ •. iill.d .. <:101< """0 .oil 1""011'" (l ,"'.,uIL lco l 0" '. 
O'ra .. c:ori>oo {n""oa o( ,,,,,-,.,. "'~ (I.") 0.'" roc • 
0'1"111< Cln- inco;.,., of vad .... &<>10" sua (&I,) 0.'" roc. 
D.nioD !od.ar for OJ .""'" (&lin::' pcr Iq/cl') 3'-1 Q.C 
f'oon .... l. ... _lOG Ca.aar ( ... '~) 6.7'h.oa 'El' 
F.J:pocur. ........... 1 (I) 9jO .. 0II T 
Diulioa·.n ....... 'iao. r.ClCf (y.irl_) 10 OAF 

': S)'Inbclo _,. .~cd. YViobiu ____ ,urn.oC<l<i, .ad dc~ .aO ct..""""j.rpeafi< ..... bl .. _ .. omaIcd 
(0. =plicil., ud da:W). r.-1I ... tio" "r ,b. "POI vario.L,W" '" a '''ric 1.bI. "'iD~ tha .. DI. ' ....... , io tha 
OSWER SSl.dOCUlllea.~ 11-"" b .... """his .... The IC"", ucd ~cre ou .< .. eraJly .irnila, laOSWER' .. 
ud c:;I,1\ .... ily be aJODIIIred wiIh cto. SSl ("jdaDOC dOCll ........ 

Witb two C:wcptiOIlS described ID tbe foUowiog sec:tlon, SSt CillcuJatioDS .... 'tre bucd on the 
satM al!:ontbms presented in the OSWER draft SSt !:UldanCl: document. For deta!1s of the 
eaieulatiOflS (and for !:~fleral background informatiO'n on SS1.5), I stron&lY recommena 



, 
col1.lwting thaI liocameDI. The ' ullofficial" SSu. were developed uoder the foUowing 
cooditioru: 

Soli Senen!ng Level! rOf Inhalation 

lJlhaled refereoc:e doses and potency slope5 wen: \aed if available. If inhalatlon valuu we~ 
Dot avtilable, oral RfIh and potency sJopes were Jubnitutcd. SSLs wue eaJculaled oaly fur 
$ubstlllC<'.$ for which aqueoUl solubility, Koc. Heory's I...n- constant. and diffusMty ill air 
were <lvailable . SSLs were rncul&led only for sub$UIlcc1 for which" vol"tilin.liOIl factor 
could be alcuIatc.d. "I1I.is was done because OSWER's IUle proposed particulate emission 
baOt rendered it pomuess to estimate SSl..I for particulate emissions alooe. n.e fioal 
ca.lcu.lated SSt shOWll ill the RBe tab~ is th ... smal1 ... , of th ... rislr.-based SSL alld the soil 
saturation eoo~ntratioD . All calculated SSLs were rounded 10 2 sign.ifica.ut till:uru. 

The OSWER nu.: aJgontblJlS for m.b.alatioD were revised io ord ... r 10 b ... COllSlSlen! with the 
fUt of the Me tabl.... Only ca.lcuJated SSu w ... re affeC1ed by this:; SSU prtlpcil5Cd by 
OSWER are presented verbltim. Calculated SSU for iDhalanon of carCillOKe05 were hued 
00 aD mterrated lifetime exp05ure rather thlll adult exposure. SSU for mhalation 01 
nooc.aranOJeO-$ WCre hued 00 "dull e:tposure for 350 days per yeu rather tho J6S d"ys per 
year. The foUowlOg alrombws were U$Cd 10 ta!cul.lIe Inhalation SSU: 

Carcinogens 

SSL 

Non-cardnogens 

SSL 

:Y . 
• 

1R. ATe 

IFA ddj i ~. ~ . CPSi 

1110 · aW" ATn RiDi 

EFr EDtot IRA,, · i {,:.. ~ 

All a.Igcrithlll$ were ;u propmcd Iry OSWER. MCU wert used as t&lJeI grouod'Woller 
coocentntiolU if aVJ.1lable. If MCLs were uDavflilable the nsk·based eonccntntioo iII the 
'up Wflter"" eohunD of the RBC t.&hle was us.ed lIS 'the target rrouodw"ter conccntrfltioo. All 
551.& for grouoawatcr ue bued 00 "dilvtion·artenuation fanor (OAf) of 10. 5ioce these 
SSUO scale linearly ... 'itb OAf. the SSLs fur OAF- I would be teD times lower. lbey were 
omitted to COUKrve !pace. All groundwater SSLs were round ... d to 2 sipjficant figula IOd 
ClIpPed at u.o.ity. 
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APPENDIX E 

SAMPLE LOG SHEETSfCOCs 

E.1 • SURFACE WATERfSEDIMENT 
E.2 • SOILS 
E.3 • GROUNDWATER 
E.4· QA/QC 
E.5 • CHAIN OF CUSTODIES (COCs) 



E.1 

SURFACE WATER/SEDIMENT 



SINGLE SAMPLE LOG SHEET 

~roJ'CI Sill Nlm &: TAlalA"; HEAP 

~roi8C1 No.: 52~o 

.::J Surac. So~ 
::J Subsurtace 5011 
. S~l 

o OtIM,.:::=",,: 
Cl QA Simple Type: 

Melhcd: 

o 
'!l Grlb 
o ComPOIIU 
o Gr'b·Co~lIll1 
iJ Hivh COOC."UltlQfI 
~ Low CDnCIfItflItIOn 

Samol, 10 No.: ~S,.Z~5L-::<"I\cd""oL _____ _ 

C,O.C. NQ.: 

:_0...0...-. 



• 

SINGLE SAMPLE LOG SHEET 

Project Site Nlm.: TAlO TAt-' HEAP S~mple 10 No .. _LD-''-''-_________ _ 

Project No.: 52 'iQ 

o Surf.ce So~ 
o SlJb.ur1~c. Soil 
• Sediment 

o Othe'=",7_ 
o OA Sampll Typ,,; 

o 
:J Compene 
.:::J Gr.b-Composrt, 
::J High ConClnt"tlon 
O'Low Conc,ntr.tlOn 

Simple lcx:nion: :~U~~~~=~~~~=== I 
Sampled By: __ ~UL 

C.O.C. No.: __ ~ 

w.!. ",,1 



SURFACE WATER 
SAMPLING lOG SHEET 

Project Site Name: LOT AN !tEA D Sample 10 No.: S -ZS Sw 00 I 

Project No.' 5?-gO 
0 SDnnu 0 '000 
0 Stream 0 c." • Other W"'yf? ~\b1 lp,'"", 1 "J 
0 OA Sampja Type: c.o.c. No.: 

-

TBO, To Bo! ~term,,,,,d 



SURFACE WATER 
SAMPLING LOG SHEET 

PtCI"::! Sile NarrHI. ::-"L",NuQtuTLlicN"-"i"'.""8,,,",--
I '~'K' , •. , _"'5 ... ]."',,"'Q'--_ _ _ 

o Spnno 0 Pond 
O Strum 0 l.MtI 
I!! DIM' W ..... ,. I'L 5\<" , l «<or",,,, 
o QA Samp'- Type: 

-

TaO: To Be o.t,rmlned 

Sample ID Ng.: -'r"()pClf~6:>------
Sam pia Locallon; -----c---­
Samplod 8,,: _~rl~A~B~S~HutlUL~Lf/~"'~"~SWr,­, 
c.o.c. No.: 



SURFACE WAHR 
SAMPUHG LOG SHf:£T 

PrQ~~t Si te No me: LoraN 111£80 
Project No.. 5'2qo 

:J SPnng 0 Pond 
:J Strum 0 U.k. 
:iI Other l. ·"" t& g ila,. Lv ", "'''''' 
o QA S,mple Typ.: 

-

TBO: To Sa Oeterm ...... 

Slmpl~ ID No. : ~cJ2.c..:"'""l1"-__ .1 
Simp), l OCUIOJl: - -------- - 1 

C.O.C. No. : 

.< " 

" 

, . 



SINGLE SAMPLE lOG SHEET 

Project Site Nlmt: f.vQIBeJ HEllP 

Projec1 No.. 52«0 
"'"' S'JrtKe Soil 
:J 5tJblurfice SoaI 
• s.dIm..,t 

.::::; OtIMr.==,,= --. OA S.mp~ Type: 

Me1hod: 

I!! Grab 
o Ccmpcaitl 
o G.a!).CompoaM 
o High Conc..,tr.toon 
C'J Low ConcenttaUOll 

Sampl, LocatJOrl' _______ -, ____ _ 

S-Plfil £IV' __ J.N7.I/L/!.""-S H/liJti"'tL"liL-"\<!1'L['--_ 
I 

C.O.C. No. : _~'11Ar:L _______ _ 

Oeacnucion: ~. CI ... II,.,. -. Wet. ..... 



SURFACE WATER 
SAMPLING lOG SHEET 

Project SilO Namt: INDiAN IIFBO 

Proiect No.: 5'2 S'o 
0 Spring c '000 • Strum 0 ''', 0 Other 
0 OA Sample Typ.: C.O.C. No.: ~;jC,"/j"-_______ 1 

" , 

TBO: To Be Oet.rmined 



SINGLE SAMPLE lOG SHEET 

"OIKI Sile Nama, MO TAM H£tU 
Project No.: 52,,0 

o Surf.c. Soil 
G Subsurfaca So~ 
• Sedim ... t 

;:J Oth ... ==-= o CA S.mpll Type: 

o High Conc:entrillon 
121 low eon.:lI1u.toon 

~I loc.lIO<1: --- -----C-----
S,mlll.o 8'1': _---:~M~f~€~'''H~8~'~,~;,f.X\1>~'~r=---

u. SA I C.O.C. No.: __ X£-".C_'-______ _ 

Mao: 



SURFACE WATER 
SAMPlING LOG SHEET 

PrO)KI Site N~me , LOT aN IIEB D Sample ID No.: :; Z S· S......cx' '1 

ProteCt No.: 5"2 S'o 

~ ­~ Suum 
o Other 
o QA Sample TYIM: 

o Pond 
o ~ .. 

rao: To a.. Oetetmined 

Sample Locln"", _____ -,-___ _ 

Sampl8d By: _Li'I!JaIl<R"Sl1HltdI.JLL..,luoYQ<!;S"TL­, 
C.O.C. No.: 

,. 

, ., 



SINGLE SAMPLE lOG SHEET 

SImple ID No.: <:, 7 ;) '-, Q L<iY 

ProieCI No_, __ 5"-'2"",,"0'--___ _ Simple LoC.llon: ____________ _ 

CJ Surfilce Soil 
o SubSUrface SoH 
• Seodim,m 

CJ Other -;;;;;-,:: o QA Sampll Typtl: 

~~ 
o Composite 
o Grab-ComPOsit, 
o High Concentration 
~ Low ConCllltriltion 

S,mpied By: __ -,N::U!"&"""It"fiu'",,,;i'-lO,"",er,-__ 
I 

C.O.C. No .• --;~=i[LR ____ _ 



E.2 

SOILS 



SINGLE SAMPLE LOG SHEET 

Project Sit l Name: INDIA&! I/€/IP 

Project No.: S 2<';:0 

• Surfl ce Soil Sam~o-d 
0 Subsurface Soil 
0 Sediment C.O.C 
0 Othur 
0 OA S~mDle T¥pe: 

o Composite 
o Grab·Compo.ll, 
o HiOh Concentration 
o Low Concentr llion 



SIHOL f $AA1PU; lOO SHEET 

ProjK! Sill Nam.: [AlO XO&, IkAII 
Prejec t No .: 5 2~Q 

• SyrflC I Soij 
• Syblyrflce Soi l 
o S8(jjmtnl 

o 01l1 .... ::;=-= 
o QA S.."pl. Typt: 

o , 
• Compo.ill 
o Gr.b·Compo,itl 
o H~ ConClotrlllOn 
o Low Conc""tflOOo 

OUpii""le 10 No: -----

Sirnpled By: __ -'-UJ.k"-'U ""'f, 

C.O.C. No.: --"'~'------------ I 

t . .1 



SINGLE SAMPLE LOO SHiET 
.j l 

1"'0'" Sill N ...... : INoIBtJ ilcl1P 

PraJ~t NQ.: 5 2~Q 
• SurlaCII SoIl 
• Subsurl.c. Sail 
O~t 

o OthM.~~~ 
o OA Simpl, Tv~: 

• G(~b o Com!>"s;t. 
o Gr.b--ComJ)OI'" 
o H,gh Conc:.ntrloo.. 
o Lo .. COr>C'"'t/lUon 

Slm~1e 10 No.: -"5~O~~~-Of'tI~JV<LJOLI~-~O~O~I.'-_ 
SlrTI(Il. Locatiar>: _-l~,",i1"~"C""Ii',--!C;::L __ _ 

,iIOIt,<, IU/L ' Ie", '-_ 
c.o.c. No.: _~5UAL _____ _ 

•• 



~ SINGLE SAMPLE LOG SHEET 
P . QI 0' 

Project Site Nam8: YAlQ.ldN' JIc{1p 
.. 

Sample 10 No.: 'FDU'"1 

Proj~ ct No.: S2~Q Sample Location: 

• Surflce Soil S,mpled By: 11ldiS':zlfL/i., /Vl}~[ 
0 Subsurface Soil 

, 
0 Sedimltflt c.OX. too., 0,/\ 
0 Other 

• QA S,mple Type, DIIPLCCdt" 

Sample Method: Campositl Sempl. DlIUI 

S?l,T <2t.ctJ I ~> ;-(k,"" ' l. Sample Time Colo< loue" p lion 

Depth Sampled: 

y .. ~ 
Sample Date ~nd Tim. : 

'ltv'!'; 0 oM 

yt! hot of Sample 
iE Grab 
o Compos'tl 

Crib Sample Olt. o Grab-Composit' 
o High COrlCl ntrltion COO, 
i!'l Low Conclntration 

DesCripti on- IS , ...... C'o • • O,y, Mo< ot, W' <. ",'., 

.. "' .. , ~tainer R~_tI Cohcnd l.Il Map: 

...0." , SAe 

<r "',,". 
.. " 

Ob.&r~a"on.!Notu: 

r;e ,cl Dvpl'co,H' of 50S" - (>I'<.liJl ~ u't-

Cirot.It A~:; .. .. .. .. Sionaturelsl: 

MSIMSD ~i"3t" 10 No: 



SINGLE SAMPLE LOG SHEET 

"''Oillet Site Nlm,: TAlOISN .4ulP 

I ~OIK' '0.' S2va 
• Surla", Sg;J 

a Sublurlll;Ol SO,I 
a Sed;mem 

a Ot,,",r =c:-..-c 
a QA Simp .. Ty~· _ ___ _ 

• 

a Comp'Os'te 
a G"t>-Compg.,te 
o High Conc,nvllictl 
o Low COnc.e<lnUOll 

Sam~le 10 N'O., 

$ampl, Locati'On: _-,A .. g~EljA"S~-:-_ _ _ 
MARs HAt4/ _____ _ 

c.o.c. '0.' _--'l1\~7""Al--___ _ 
Sampled By: 



~ SINGLE SAMPLE LOG SHEET 

L " -, 
Project Sitt N.me: r-ILll.I./36:!. [luu Sample ID No.: FouA'" 
PfOJ I ~t ~jo,: 52~Q Sample Loca1ion: -

• Surl~. So~ Si mpled By: Nd K 'i i(!-Ili /\:'O,[1:: 
0 Subs(Jrfac& Soil I 

0 Sedimftllt C.O.C. No.: "LA 
0 Other 
0 QA Sampl. Type: 

11 ;;0: , , 
., ~ ,<> , I , TIm. ColorfDescliption 

D.~th S.mpled: 

"::0. n;;;;:-
,~ , 

to", , 
Gr.b·Compo.ite .' G," ,,~ 

o High Concentration 

~ ~ 
, , 

!ii Low Concenu.lian 

;;; ~ ,n Map: 

Iv "',..},l£,INII ,,' '" / 

~" 
.. 

"'" 

" ~"'Y • •••• , JJJiL ~~, m. 



SINGLE SAMPLE LOG SHEET 

Project No.: _~5.u2c;Sc'_'~~~~_ Simpl. LaCillOn: _~".4""?r,,,,!1,,-_g:,,-_ ___ _ 
• Surfaci SoH ,. SUb$UrfilCI Scii 
D SO<Jimant C.O.c. "" __ -""'!L ______ _ -Othlr 
0 QA Sampll Type: 

Simple 

:J ConlPOi"e 
o Gr~b·CompoSltl 
o High Ccnc. ntration 
o Low CanClntration 



SINGLE SAMP\.E lOG SHEET 

PfOJKl Sne Name: [NOISy HE,lip 

Projeci No.: S 2 i"Q 

• S"..-1,ce Soil 
o Sub,urhce Soil 
o Sediment 
o 01"-, _~_ 
Cl QA $.imp,", TVpe: ____ _ 

, 
o High ConcentratIOn 
5! Lo .... COnCflAlI~hOn 

, 

" 

.. 
Sample 10 No.: _E!':' 
Simple loc",on: ____________ _ 

C.o.C. "'. _---"~ _______ I 



SINGLE SAMPLE lOG SHEET 

P'O;'CI Sill N;om" I,vOIA¥ U£AP 

Prot'CI No.: 52~Q 

• SurfaCI Sa~ 
o Sub'urilc, Sail 
o Stdimtm 

o Ou.or =,,-= Q QA Sample TVpe: ____ _ 

O .. b·Compcl,t. 
o Hioh COO<;lK1trltian 
o La ... CanCentlltJoo 

., 

Sampltd By, --ll~?;f1'CLJu.';' OClL ___ 1 

Ctscnptioo: (s ...... 0 ••. " ... -1 



SINGLE SAMPLE lOG SHEET 

Project Site Name: ka rAM iJ£ liP 

Project N~.: 5 2~Q 
• Surface $oil 
• Syblurface Soil 
U Sedlmem 

o Other.=cc.",= 
::::J QA Sam pi' Type: ____ _ 

Depth Sampl~d: 

• Grab o Composite 
o Grab-COITIIXllit' 
o High Cor.c.ntration 
o Lo .... Concentration 

S.mple 10 No.: _S2·"t,-,5,=";101""c"·Q~~I".c-o(C)~'2'~_ 
Sampl l Locatio'" __ 1f!t",!2"c",lio,~g,,-____ _ 

Sampl.d By: _ __ /1111 i<. S II fll! /~'U'T c, I 
C.O.C. No.: ___ ~:lu~'--______ _ 

c'_v. ",',. """'. w.!. 



SINGLE SAMPLE LOG SHEH 

P'CjM:tSJte Name, fAlOIAW /lc/lP 

I '"j~, "0.. 5 Uo 

• s ..... _so .. 
0 SubstJrf«tl Soil 
0 s.do"",nt 
0 Orne. 
0 QA Samplto TV"" 

• Grab 
o CompO,ilt 
o Grab-COml>Qlltl 
o High Conc'nlrltion Color' 
o Low COnCllt1l<11,on 

s..mpled 

C.O.C. No.: 

Sampl, 



SINGLE SAMPLE LOG SHEEI 

"'0)«1 S'I' Name: [,yOJA ...... I/EIII 
"'alKI No,: 5 2'd'O 

• Syrt.e. SoH 
.. Syblu rt , ce Soil 
o Sadimoont 

o Olhe. -;;;;:-':0 
o QA SII'l'lPM Ty~: 

a Com~o.it. 
o Grlb·Compolito 
o Hi<;Ih Cone.mrltion 
o Low Conclntration 

Ouplica1f1 10 No: 

•• 
~m"le 10 No.: 521h"lklO 3 =QaZ. 
S.mpj. Loc~tion: __ ~ft::I!'Q~6~:4LLg,,-__ _ 

C.O.C. No.: ---'"'-L-------J 

,~ .... . tI ••. ON. _t. W ... ".,j 



SINGLE SAMPLE LOG SHEET 

",. I ",2 
PrOject Sil l N~me: r,,<, ar il'<'/ ~ £ IlP S.mple 10 No. : SZC-fl{I-/O/ 00£ 

PrOject No.: S2~Q Sample Locanon: I£o 
• Surf~ce So. Sampled By: M ~g s: ti. a, I. 1\11£ r 
~ Subsurface Soil 111 I 
U Sediment C.O.C. No.: 
0 OthM 
0 OA Sampl" Type: 

~JT >i 
C;; ;s;;;;;;;o.;; , 

"~ Color I D 8scn plio" 

(') -7 I 

~l' " . ~'" 
~ 

!:J CompeSil* 
o Grab-Composite -- ~ o High Concentration 

fA! o Low Concentration 

"" Map: 

= ~ 
V 

I X'i/oa " 
, 

to- = 
~~ , 



SINGLE SAMPlE lOG SHEET 

Prot&cl Sil. Name: TAlOIA,o.) He-AI Sampl, 10 No.: ....:;;;""2-0'"'::LI'I~ ... ~"Q~Ic:::...<C~O~"2.L 
~'ojtc l No.: 52'j{o 

• Surface So~ 
• Sublurf.ce Soil 
a S' d,ment 

a Olher.=:=-= 
a CIA SampI1I Ty~: 

o Compo,iUl 
a Grab·Com"".a. 
o High Co rw; .. 'Itr.tion 
a La ... Coooontnoon 

Samplco lIX:UIOn: _ _ "-;f.L!E'EJf)~ ____ _ 

Sample-d By: _-LALIK8~8~'~lfu(/~,~,~;lW\Y~'~['--_ ., " ' C.O.C. No .: ___ ~k","fT:C-_ _____ _ 

" 



SINGLE SAMPlE lOG SHEi;T 

PrOjeCI S'le flem.: rA/DIAN Nt-liP 

Pro,l~1 No., 52$<o 

• Surf.ce Soil 
Q Sub.urf.co Soil 
Q Sediment 

o Othto,.=:;:-= a QA Sampl. TyPl' ___ _ 

, 

• CJ COmPOl il' 
o G"b·Com~sit. 
o High Concenunion 
o Low Concenu.uon 

Simpled By: _ _ -"LIlA'-'U,,"+ 

c.o.c. No.: ---''''='----------1 

" 



SINGLE SAMPLE lOG SHEET 

P'O)..:I Sil' Name: rAlDIAV NFllP 

Pr~CI No. : S 2~Q 
• Surface Scil 
• SlIbsurfilC. So~ 
o Sedim'n! 

a Ot11 ..... ==-= Q OA Sunpl. Type: 

• G"b 
D Composi" 
a Cl'lb·Composile 
o H91 Concanlf'l,on 
Q Low Con<:tntt.tJoo 

10 No' 

" 

Slmpit fD No.: _'7,,-,,2~G~~-Lf'1,,-,'"~O=?_-~00=c-,,-
S.mplt loc.llon: _~.Id_E<.,-,p,,-_______ _ 

Slmpl, d By: __ J.I'LldIitKJ,,JILUUIt.''-I-;'ij\'-''''L[ __ , 
C.O.C. No.: __ -"--"-__ . _____ _ 



SINGLE SAMP!..E lOG SHEff 

"' 
P'OII~ 1 Sill rlilm~: I.vOIIIN NEAl Sampl. 10 tlo .: _"SLl'-"c·JM""w~o~'c'o.e" '~I~".L _ _ _ 
P'oie~1 No.: 52 .g-Q 

~urlac. So~ 
o S ublurllCt SO;l 
o Sed iment 

o OtMr.""CC~_ 
o OA Si mple TYIM: 

• o ComPO'i!. 
o Gllb·Composite 
o Hign Conuntr'!lon 
III Lo .. Conc.nlfltion 

" 

Duplicate 10 No: 

Simple llXltion: _~.:r,j..,G,-,O'L __ ,---__ 
Sampled By: __ --"/tLfA'!'K-!'",LfI"Ii<,,'-f;l,e.,,' L' __ 

CQ& I 
C.O.C. No.: 

Tim • 

., 



~ SINGLE SAMPLE LOG SHEET 
,~. 0< -

PrOI';>"! Sn& N.m e, I-!l.Q.ld.J L/c'{lP 
-

Simple 10 No,: S ;:'" -~)"'''!. -QQ:l.. 

Proj&et No., 52~o S.mpl~ LOO.lion, - rEO 
8;,41' Surlace Soil S.mple d By: Itld8,:'Il/~.l ,_ /\:t}£[ 
~ Subsurloce Soil Gfr 

r 
o Sediment C.O.C. No.: 
0 Other 
0 QA Simple T),o" 

Simple M~d~l rr )p6(;;v Camposilll SIImpI, DaUi 

Sample Tim. Color/Description 

D'Pth SI7Ied:_ t1 I 

S;ompl.P;;, and Ti ...... , 

G~, , 
(lJ Grab 
• Compos,te 
o Grab-ComPOsit' ilir Grab SM1pIe Oat.. 
o High Cone,nITa"on Color aucript""'" IS ..... CI ••• 0,"" _ot. W.t. oto.1 
Cij low Concentrltion SA jJ , ,;-

An.lllYlit , COI\tItIMt RMjUirM'l'l_ CO'.cted jIJ Mlp: 

i1lff< , ,~, , \- yo l _l"" ... I 
-- , 
- -'" " '" eN • 

,-~c:> .T,,{2. 7 

Obsftrv l tionslNotes: 

sli7JlW! t:!."'- if Appllclblflt 

MSIMSD 10 No: 



SINGLE SAMPLE LOG SfU:ET 

PrQI'CI S'I~ Name, [.vOJS"'; /I('AP 

P'O)eCI NQ.' 52j(0 

• S .. bc. Soil 
o Subsurfac. So~ 
o Sedimllf\1 

o Olto., -::::;:.,= o ClA Sampltl TYa" ____ _ 

~ 

Higto COfICfIftTtlltoCln 
o Lo .. CO""IIf\"ltion 

Sample 10 tl o.: -:5=2'cS=~5"-"6"o,-,i_,,O,,OI,-
SJmp11 LrxJliO'" _~AR"''-'~"rltL"?, ______ _ 
S~mplld 8v: __ -'-/~'{ld~K";"IfL{"lLli' fliC'C'""'"CL _ _ 

'1A ' C.O.C. tlo.: ___ -"-'-_ _____ _ 

Colo< lo.scrlQl,on 



SINGLE SAMPLE LOG SHEET 

I'""" $ il. Narn.: IAlOIAtJ NElIP 

Projecl No.: 52,,0 
• Surfac. Soa 
• Subl..-iKe So.l 
o Sltdimeni 

a Ot~ .... -=c",= 
o OA 5.mp~ Type: 

o Camposil' 
o Gr.b·COft'(>OJI1. 
o Iii~h Cone .... lt.lion 
o Low Conaonulloon 

OupWc~te 10 No: 

.~. 

5.;mple 10 No.: _5;z=22S"~-,-!-5~&'"eJ(~-~O"",,O~<~_ 
5,mpl. ~ocalion: ___ .!ltt£.~<o-CA,,-"o-L· ___ _ 

Sampled 8'1': __ ~(~Y~A~f.~'>lI:LflUIL",~IiUJ\1!~'~r __ 
I 

C.O.C . No.: _---'Y"A"--_ _ ___ _ 



~ SINGLE SAMPLE LOG SHEET 
p .... -.3.. 01 14 

Projlct S;t~ Nome: l&:Qll1~ il€tV 
. 

S,mgle 10 No.: <;;l:S -5Bo"Z- OQ\ 

Prolocl No.: 52.~Q 5.""", Location: 

• Sunac. Soil Si",pl~ By: 1~A.~$.lUJJI /~i!F 
0 SubsurflcOI SoIl I 

0 Sedi ...... nl C,D.C. fl o.: 3A 
0 Oth,r 
0 QA Slmpi.o Ty~. : 

S,mpl. Me thod: • Colnp<lsitl Stmpll DMIi \\""> 
I'tl\"'~ " ,- Time Cole, IDe ,..;rll>tion 

0eQ1I\ S,mpl..:l. 

0-2' 
5.."" .. Cate .1>11 TIme. • 

IC ·'J·~ 5 @ loS'5" 
TyPl of Simp!, 

l!l Grlb 
o C"""J)<l.;te 
o Gr.t)-Compo ... " Glib SfWnp/. Oatil 

o High Conc.ntllIJon ""'" OI.eflpnD"' IS ..... e .. , 0 ...... ..-~.,.". ... !o.t 
e5 Low ConcenUillon 

~<>o. I p",~. ~ ....... CDn*'-R ....... n C*< ... '" Ma p: 

"" " \. ·s' / , - U' .'JAr;! ,,-
~'" '''-:..0 l-S ~ ;...J . CI-J I . 4. <>,. .rA!1. 

,,-
f. \~ 

.. ,,-
~ • ., 

O~'''~'HonliNot'l : 
\...ov'f.s ~~ , ". "" .... ,"'-,!' .... L 

, . ...." 

9 , \ '. 

" 

~----' '" S1.4"\~"j '1'.\ 

~\fA"kl": Sign,rureI5i: 

MS/MSO DupUcall 10 No: llo-~ (. \ .,), 
. 



, W , SAMPl , , OC SH£ET 
,~. I( •• l':i 

P'OjK! Site N"mt; :rAlQ l/J~ L/EtJP 
. 

5.n1pl , 10 No_ - 'S '25~ s ~ ~ik- OO~ 
. ~7& Sample loc" , ,,,,,: 

I~ Surflce SoU Sampl,d Bv: /lln.I:?S.IUIL., /\'i,I[r 
~ SubsurhCI Scil I 

S.di ..... "! C.O.C. No. : ~" 0",., 
QA 5amQM T~: 

, F ~ 1 H •• Time = 10.;\, 
DUI l1l(I Time: I , 

o Compo,," 
a G(.b< _ItII Ie; ~ ;:-;:;; ........ "J o High '_""ation 
8 low Concentration 

1 r·~ .. 

~ ~ ~IM" 1 I -~ , 

. ,., 
~ " 

~ I ~ 1'.0 ~ •. ~ 

, 

~ , 
OUPilcI!1 10 ';'\0 \~ 



«&;W;~I sINGle SAMPLE LOG SH[ff 
.," S " [y . 

Projec t Site Nlme: rAlO TAt! /leAP Sample (0 No.: ill - ocl 

~I PrOjllC1 No.: 52,," Sample Loution: ~ , , 

• SvnlC, So~ Sampled By: III d g ~ U 1IL.1 /~'vf r 
a SubsurhCI Sou 

C.O.C. No .: ~A 
, 

a Sedi .... nt 
a 0 .... ' 
a OA SII1\IIIa Type: 

, • c.;;;;;;;;;s. ;0.;;-

g- S._ ".", --"', ~ 
r.-7· t\' 

'"'''~ L'-

Txc, 91 Simple 
~ Grab 

./ o CamPI"'" 

~ Q Grab-Compo .. " 

~ D High C_Intrluon . c..,. D .... _ ... __ 010-1 

I!!I Low COfIClntfmon 

~ ~ ~ 
I M,o< 

" 
• 

-:' 0 ~~l'~~: > '-, • 
. N H, · ' Oo "'. - • -· ~r , 

R ~ 
.. / 

~ 

~ 
\ 

[0.; = 
~;;W, [So ~ DupHcne 10 No: 

Ir~\ A . 



~ SINGLE SAMPLE lOG SHEET P.,. -'- of .li1 
P'Clte! Sitl Nam«' J1i.Qrll~ LIEBP 

-
Sample 10 No.: S"Z.S-5e C 3-QQL 

PtOIIC! No.: 52~" Slm~l. LoCcition: pao <i 
~ .. rf'C' Soil ~d8y: ,llB.ll.S,iUIL j It..,£[ 

I ill Subsurf":l Sol! 
~ !I 0 Sedimfill C.O.C. No. : 

0 Ot~.r 
0 QA Simpito Tv!)t : 

Sampit M.u>oa: -- CQIJ1POW Simple Ditta 

~ 1"1<1" ~ !Hom~ l. n_ Color/Oescription 

Dej)!h Simpled: 

2- Li 
Sam" Ol~ Ind TIme: 1\ 
'0-3-"15 {:o 13'° 

Type 0' Slmp!e 
e G,.b 
o Compo"tl 
o O,.-b-Compolil1o - at. , .... p .. o.t. 
o HiI/h Conuntt.uon Cob ou.:.iption: IS_ . c.., Dry, Moo .......... . . ' <-1 
III low Conclnlflllon 

-" r . ...,c,· .... '---"" " - AruiyJIit. - eon .... Requlr_n CehctMtVl Map' -
~ - Jl[; OoA 1-4 0 l Sf\(t y' S" ~ ""'f~ I" , --IIPeNtI ~ v ~I'<~ .. T con 
h-"'L 1"'10 \ ,,1:<, ~I'J -- -
1<->-'"' 

~( i'J Go. \- ~"'l ~M 
S , S -~(!I:) 3 ex" 

N -N. NO 

Obs..-v,,;cnllNo!e.: 

~tfAp~:_ 
--

S'lInnu"III : 
MSI!.ISO Oup!icn, 10 No: 

J" \/00:1 
--



SINGLE SAMPLE LOG SHEET 

ProleCt Sit. N.m" WO IA"'" HE Sf! S~mple 10 No.: --='2"Zf."L-~ • .o">'>·"&(,)Ul,-~=Q'L(_ 
PrOleCt No.: 52£,0 S.mpift Location: __ Il-~~c-1DL _______ _ 

0 SlJrlac, Soil 

• Subsurface Soil 
S.mpjed By: -C-~~ 

• Sl-dim.nt 
0 Om., 

C.O.C. NO.:-'±Cl-IL ___________ I 

0 OA Sample Type: 

• 
~ ~":~,,~":c;:':~":"~··'r"~don 
o Low Conce ntrltion 

" 

" 



SINGLE SAMPLE LOG SHEET 

Project 5itft Namft: Sample 10 No.: ~'-''-'",:O-". 

Sample Locat1on: _ _ ~,",'--<L __ -:-______ I 
0 Surface SoW 

• Sub~urflCI So;l 

• Sediment 
0 Other 

C.O.C. No.: -~~-LQ--------l 

0 ClA Sampjfl Typl: 

:J Grab 

• Comppsitft 
o Grab-Composite 
o High Conc..,trlItlon 
o low ConClnultion 



SINGLE SAMPLE LOG SHHoT 

I e'oj.,,,Sile Name: TAlaLa&' IJUlP Slmpl~ ID No.: 

Sample Localion' 

• Surhce So~ 
0 SubSUrface Soil 
0 Sgdim!nl 
0 Other 

C.D.C. No.: --~:Li1----------1 

0 QA Sample Tvpe: 

Sample 

I 

and Time: 

o Composile 
o Grab·Compolile 
o High ConcMlu.llon 
o Low Concentrllion 



SINGlE SAMnE lOG SHEET 

P'OIKl Si,. Nam.: [AlOIA"" il£8' 

f'10fK, No.: S2~o 

• S~r1.c. SQil 
• S~b.urf.c. So~ 
o Sidimem 

o ou-..'_=o:-= a QA Sample Type: ___ _ 

! 

H~h Co<>eentra,iofl 
o Low ConcentrlOOfl 

MSIMSO 

SIJTlP/. '0 No.: 72 ,-=.. $002 -col--
Simpl, locaHOfl ' __ "T'-SE<-<:P ______ _ 

S.mpled By: __ -"IILI.I.e~\"ILfI"U(.''-I-6~b''''L[ _ _ 
I 

C.O.C. No.: __ :1-.-:1'-_________ 1 



SINGLE SAMPLE lOG SHEET ., 
PrOject Si1. N.m" T¥D.lfltJ IIcllP 

S,mpl. 10 No., -:::::::~G~~~::::::::::::::: I 
Project No. ; 52'$'O 

• Surbct Soil 
o SubslKface Soil 
o s.d""""t 
a OIMr -;;;:-""0 a CIA SImple TYlJ'I: 

o Compol it. 
a G,lb ·Composite 
Q High Conrantruioo 
a Low Conc..,ul!lon 

Sam~le Loca,,,,,,: 

Sampl.d By: _~I'LIU~Ii1'""'-I-J:: >.L __ I 
C.O.C. ", _~:lL:L~~~~~~_1 

, 



SINGlE SAMPLE LOG SHEET 
,. II •• 14 

PioleclSilt N.me: WOTAy ileAl 

f"O~CI No . 52¥o 
• Surf'COI Soil 
o SVblOOIU Sl)~ 
o S.d.,..,nl 

o Olhel.=:=--= o QA StmpItI Type: 

S""'. 

I D ' Z 
On, Ind Ti..,,, 

~ o ComPOll1t 
o G,"b·C01JtpMI" 
o HiQ~ COflClntrn>on 
aLow CO<l(:en!lll;on 

= 

, 
'"'' 

, .. " ,,. 

S,mpl, 10 No .. :::, Z ",. ~Bo ;' - c e. \ 

, 

t':I~. 
" 
'" ~ " (ll ._, 

! 
'-1 - I ~" ! • 
~, 

" , 
• • , 
< . 

~~,;;:=. ===rl'\, ~';;" L 
"'"'- r I / '.L-, __ --.J 

I 
I 

I 



SINGLE SAMPLE LOG SHE':T 

Project Sit~ rl~me: rNOl/l,v lIEIlP 

Project No.' __ 5o..2"",,"OL ___ _ 
• Surface So.1 
• Subsurf.ce Soil 
o S. d"". nt 

o Otholr .::::;;:c,,~ o QA S.mple Type: ____ _ 

o Compo$'le 
o Gr.b-Compa.ilt 
o High Concentration 
o Low Corn;entration 

Color Dft~crlption: IS""", <:1 • • , 0,"" MoM', wo!. " • .1 



~ SINGLE SAMPU LOG SHEET 
1'1\1' 0< 

Pro)":! $,tl N~ ..... : rIiQ'[ll~ LIEBl 
. 
S~m~ l. 10 No.: E IJ Q~ 

P'OJecl rl., . 5~~o Sampll Locat ion: 

• Surfacl $.,;1 S~mpled Bv: ItldJl. S. /llit.' I\t'r r 
a $ubMJri.,. Soil 

<\1 1& 
I 

0 Sediment CO .C. No.: 
0 011>0, 
0 QA Slmpll TVo.: 

5.amoll Melhod: ~IaSam"Dau 

[I","") ~"J; '" .ct Sam.,le r~. CoiorlOelcn"tion 

CIPth S.mpled; 

0-, 
, 

Sam~ O'tl .nd nm.: , I A 

'1 '7"- H@ ~ 
TyOi 01 S.ropl, 

til Grab 
1:1 CQ!TI!)OSite 

o G'lb.compO'''' Gr/lb S .... ,. Datil "l>~ 

o High Co"".,,,u .. lon c_ Oesc.ipuon: ~. c.." 0'''. _ ... -. ok I 
[J low C...-.c:.nutlion 

"'-au .... " !oA" ,r--A- l'" &'M~(l !oi lT 

AnIlY· C~ .. ~tt COIItem I...., Mlp: 

, , h '" '" .- .-. < " 
'd~ '" " " .-

" ,,' NO , - ,,~ 

" < .-

Obs.t~I!>on'INo".: 

{)..,pL ' {II 1 t' OF .. H. --51\:0"1 -00 I 

-:;;;: c... tf .Ap.pIi'I'-.w.~ ~ SignIlurelll; 

MSlMsD Duplicate 10 No: 
, 
U",~r, 11M 

, 



~ SINGLE SAMPLE lOG SHEET 

·~·llO' l~ 
-

Project Sita Name: INOlA&' /lOIR Sample 10 N 

Projtct No.: 5Uo S,m~l " Locanon: 

-.LIIJ, jmL • SurfU8 S,," Sampl.d By: 
,0 Subsurface Soil nil 0 S. diment C.OL No.: 
0 Other 
0 QA Sampl. Type: 

~' , 
~ ~., 

" p 
, I ,i i 

Sampl ..:l : 

n-7_' 
Sample D.1t an;;-:n;;;;-

~ 
o Composite fF,,>, ' o Grlb·CompoSlt. 

, 'G,'" ,~ 
o HiOh Conce ntrltlon 

~ • 
, 

" 
I!l Low COr>CentrUion 

, ~ Map: 

i&l ~ CU1 
;--;--\ , 

, , 
"~ ,~ 

~ 

•• ~""'''' 

8. ", " " 

B 

0;;; = 
~' 

~r" :o. t: ~/" MS/MSD Jli~O~,I~, No: 

-



~i$i> SINGLE SAMf'U lOG SHEET ~ /'i ,/y 
f"0i'~1 S,n Nlm., T"LQ.ftJ6!. il£tlP 5"",pl. ID t1o. , SZC. ·~6''1 ·oc Z. 

~'OJI"CI No. ; 52\iQ Slmpl. LOC'HO"; TED 
• 5UrlI-C8 SoH S~mpl.d By; 11lde.S.1U/i., /'t:~i t • Sub.url.ee Soil 

'*1& 
, 

0 Sedimflnt C.D.C. No.: 
0 OIMf 
0 QA Simpitl Typtl: 

, Mflthod: Co ~ 
~>" "'c.,", S.ITIQII Tim. 

~. 

~~ 
tal ~rlb. I 
o ComPOSltt 

G," ,~ o Grlb·Ccmpcljle 
o Hlvh ConcenlrtbOn I-'1r ; , , 
!ill Lo ..... Conclntration 

~. 
.~ 

;o!;; 

H 

~",; . .£L..I< 

10" = 
~ ~ 

. 
~r~ 



SlNGLE SAMPLE LOG SHEt:T 

ProieC1 Site Nam" 

P,,,,, . Ct ~Jo.: __ 5L.k<J.""O'--___ _ SImple LocatIon: 

• Surbce Soil 
'J Subsuri;ace SOil 
o Sediment 
o Other _~~-, 
G CA Simple Type: 

Q Grab 
• Composite 
.::J Grilb-ComPO."e 
::J High Concentration 
:J Low Concentration 

Obs. rv ana ns I Notes: 

10 No: 

MARS Ht}?I,/rat __ 

"'fA ' C.O.C. No.: __ 1_J_1-_______ _ 

Sampled By: 

Sampl, 

--l- 00 



SINGLE SAMP1..£ lOG SHEET 

P'C)Kl Sill Name: rAlOIAH IIEAP 
52p 

• S~'h~1 Soil 
o Subaurflt(:l Soil 
a Sedimenl o o_.==~ a QA Sampll T¥lI": ____ _ 

:l Cl"b 
• Compoaiu 
a Cl .. b-comllOlltl 
a High C:oro:enlJation 
a low eonclntlllUoo 

, , 

S.mpl.IDNo.: 527- '55-002. 

S,mp~ Location: _~..r~"QL.o",-_____ _ 
Sampl,d By: _--:-!!JJ. 

7 Ilk-<: , • -, 
,1 I -). " p , , , 

• 



E.3 

GROUNDWATER 



' GIIOVNOWATER 

SAMPlE lOG SHE£T -. '" .. ", -"'-:;:::~=~ ..... ,.., .... N ..... : J:jy D rAM IlEA Q . 

,,_, N.: 52 So 
o 0-. ... WwI 0.,. 
~"" '""I Wol 0,10 

o O1~"WoI T',po',-============= o QA 1_. Typo:. 

TIO, ro .. D ............. • 

........, • ..... ,_- ;c .... ... ~ l' " 

~ .. fty, Nd RS/iALL·!tksl 
~A,I) , c.o.c. rj •. : _-=~L!J.., __ 2. ____ ___ _ 



· GROUNOWATER 

SAMPU: lOG SHEET 

,. ..... $10 ....... : MOrAM twa 
~'.jH, II. 52 go 
o p.m..~. w" 0." 
~ •• " .. I"' w .. c.t. 

o o,~ .. Will T""",-::liill:iI;;;L======= !l QAS._.T""". nl!fL'("'1 

TIO: To 10 0.,_ 

c.o.c. ,., ----'-'-'~-"------_I 



GROUNDWATER 

SAMPLE LOG SHEET 

_,$<,,"""" TNO.-Odl l-lEAo 
..... ,." ... _, 52 Sio 
a O' ..... ... w.-O .<o 
""""''''''''''l WflA 0.,. 
o OI .... _r _ _ -::============ D Q.,o. _. I ... :. 

1110. T . .. 0., .......... 

~.o_c_ .... 

'H' " 



GROUNDWATER 

SAMP\.( lOG SHEET 0' 

~_I" 1Jv: _~I'~lntl£P~SuHLf~lkU"l-,ILh~' ' S~''­, 
(;.CI.I:. "' •. , -,9.to.c, ,,'--_ _____ _ 



o D ........ < W .. Dot. 
~';t."n9 WOO 0.10 

GROUNOWATEA 

SAMPLE LOG SHEET 
" 

~~o 10 N •. _ ~7C;5:L,M",,,,,:,(,,,3,-___ _ 

50 .. "" .. '0<'''(''' .C-:,A"""ALS,~_CC __ _ 
"_.d ." _..J:/1,18'!1-PCS"'Lti"'"'JoLf/"'"i"5i'-:'" , 

o O'M' Wol r""", -============= o a ... S~o r""",. 
~,O.C. N. __ _ 411A,,~~,---____ _ 



' GROUNDWATER 

$AMPlIE LOG SHEET 

Somj>I. 10 ... , 

,..J-, N •• , _~5L2"--'S~Q:L _ _ ~ ___ _ 

C,o.c. ,. __ .::1L"'''-_ _ _____ _ 

T." r.a.o., ......... 



GROUNOWATER 

SAMPlE lOG SHEET 
PI~I 0' 

. '";0<1 SI" ~..". ~:;r;~N'''Dl.ir'A,",&,L--'11i'E>LBu.OL'--

. , • ..." No .. _-"5c2'"-'5'c'(0)'-_______ _ 
Cl Pamo.ri< w,,' Oot. 
IY\-,Ic","nno won 0 ... 
DOth" WoOl T'fI": 
o Q..t, 5_,. T",o: 

:~~::: :[:.:::.0:' -:~f~!)~~1 Q~::::;::::= 
5."""",, s" _--"f"'~tlUI:-'2'ilt"f"1"("L'Ilut,"~>C-L'-_ 

'l k I 
C,O.C. No,' __ -'-'-'-'L , _______ _ 



(lROVNOWATER 

SAMPlE lOO SHEET 

,' ... " Sol ........ =-.Ti,.NLLOe,c-all<"'''-...L11i •• ""'''OL·:..... 
52,,, ....... , N. 

o D ..... " .. Woo Cot, 
C/"Mo",_ Wol 0 ... 
eo,,,.. Wol T .... 
o CIA So",,,,,. T",., 

TIO: T. '" "", ......... 

S..-.l> tI" 

s ....... t.,., .. " :-:.£:€"OL----,;C:-__ 
s ........ R,- NAPS!lI-/4.Llti'Sr-
~_o _ c_ No_, q A, (', J 

I 



GROUNDWATER 

SAMPLE LOG SHEET 

~~_s ......... _ H OT/ltV HEAD 

"'.;0., ,,"., 52 gO 
~ ..... ,. ," u_ 

o ~ .... w ... o.,. 
~_w..o ... 
C O __ T_. 

o a.o. '_1 .... ' 

"' 



E.4 

QAlQC 



"'0"" No , 52 go 

GROUNDWATER 

SAMPlE lOG SHEET 

~.o.c. No.' 



• GROUNDWATER 

SAMPLE LOG SHEET •• 
" ,.." Sil, _ , IN O/l1A1 
,_....... 52 go 

Q pom. .~. \'Vol [lotO 

~'001 ", WoI [loto 

llEaQ 

eo, .. , \'Vol T.,...: ~==-lll::r:Lja7;";!i''I!l?~== o !lAs_.r .... ,'rP ~U( .. 

S""'o I(> N. , _ _ -'J 

s...,... l .' .. ' .... · .-::-::c---,--r:---
s_ a, -,~,"I dlJRs~H.f¥"14""'f/,,ti<"''-''-=-
c,[l .c. No,: ___ --'~"',&:,, _____ _ 



GROUNDWATER 

SAMPLE LOG SHEET 

~' __ '""t.N ...... : TNOf8r11 liEao 
....... '01 •. , 5290 

TIO: T. 110 0.""..._ 

C.O,C. ~ •. ; __ ~"''-_______ _ 



GROUNDWATER 

SAMPL£ lOCi SHE£T 

,. .... 'Sn.-.... Jjv OrAM IfEBO 
~,_, No., 52 SO 

Tie , r . .. 0.",""'-

s.np.l~.~, ____________ -, ____ __ 

$_~ MAP SHA L.L/t'o$/ 
110.. ' 

C.O.C. No.: ----=9" ... '---------------



QROUNOWATER 

SAMPLE LOG SHE£T 

.... , ••• ~, • ....... ,~,J;:"N,u.Q'j""'8,6/dL_lIIU£'A"-'OL _ _ 
~r.joo, ,,, . _ c5""2cg"-1-0L _ _ ____ _ 

C.O.G. No.· _ _ --'2D'--_____ _ _ ] 

rIO To .. o.t_ 



"." .... : 525'0 
••• 

D.t. 

• 

. GROUNDWATER 

SAMPLE lOG SHEET 



, . 

• GROUNDWATER 

SAMPLE LOa SHEET ,~. .. 



qROUNDWATER 
. 

SAMPlE lOG SHEET 

"' 
~'",," Sit. ,,_ Till 0 JAA.! IlEa Q 

"'""''' 'J •. , 52 go 

TBO: T. k 0."",,_ 

5...,.,,,.8.: _--"",fd,-"PC'"IiLf"l.'bLI-/cb""'"'-:'" , 
C,O.C. N.' _-'al-"5L ____ _ 



· GROUNDWATER 

S AMP LE LOG SHEET .< 

~,_ $'" '1_ rill Drt1111 IlEA Q 

~,.,.c, .... , 52 So 

...." T~"o.. ..... _ 

........ lo ..... ft· .-cc:-----,--,--­
S_.~iI" NAf?SHIU.L./YYsr 

~A ' C.O.C. 'I •. , _C~l-I_"-_ ______ _ 



~'.i-<l ~ •. 5290 

GROUNDWATER 

SAMPU lOG SHEET 

C.D.C. ,. •. , _.La.-'--'_ 



T~ T . .. Col.""' ..... 

GROUNOWATER 

SAMPlE lOG SHEff 

5 ..... '. '0 "D_' _'~Zc.:"1,,-- "]wlo'j1C-,",,-«'-'-' _ 

C,O,C ••.•• __ "--""-U"'-___ _ 

loY 7 



SINGLE SAMPLE LOG SHEET 

PrOleCt Site Nilme: J:VOIAeJ HE.4{) C ' Sample iO', ,-'''''":.!"Q!~'C'_ ______ I 
Project No_, 525(Q Simple Loc~tion' _______________ 1 

Soil 
u SubsurtilCI Soil 

o Slodlment C.O.C. No_, --'-""'-'-''-''---------� o Oth" _ __ _ 
)Zl QA SlImpll Type; f,.~?<I"f " <)1..0..",,,,-

[9 G"b 
o Composite 
o Grilb-Compo.ite 
Cl High Concentration 
El Low Conclntration 
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SAMPLE IOfHTrnCAn~ 
AND CKAIN.Qf-C\J1TOOY 

1.0 I"UOOSE 

- ...... , lof I' 

2 ,--
Thi, pU!'J>OW of tnn ptoudur. 11 to~. infotmWGfI on o;hao_f~ proc_~ 10 1M! \I$MI 
lind., the NUS PrOljlrlUft. 

1.0 SCOl'f 

Thk proc.,;lu .. o.scribft the n.", ~_,.,. for tr""""';ne wnpl .. throI.IiIlI thf \1M of o..n-of. 
CuftoOy Itkcn:k.. A Chaif>..of<unocty Aecord it r.quir.t. withoo.lt ~. for the trtdlllf W 
'IKOfdirog of all sampIft toll..:ted for on-sit. or oft. -*rIiI (ct.n ' till or ~CII) Ning 
Pl'o;,.m actJ";tift. UM of the O'I.Ii~f-Curtody I'.KOtd '0l1'Il CJNWt an loCC\lr-". -men...card th8\ 
c.lI bt UMId \0 na the POll_on .rod handll"9 of the Mlllple from u... InOIMI'TI of its coIIIICtiOl'l 
ttrrouoh .... YJk .rod IU ~ as fticHn(.. ThiI proc.cIu ... iMfttjfia tnt --r custody 
.-..;t/t'dl.nd lIft(ribft thttr compl_. 

Thil proo:edu ... doft no\ uk. pr.c:~ _ t~fk or Iiw ill«i& r.qWrwmentl lor d1ei~ 
of-cunocty. 

J..O GlOSSAJlV 

Q!,In-o'·CynoslJ 1'.!C0!lI form - A CkIo,n-of.(unody I'.fCord FomI is • prin\MI _part form thlt 
KComp¥'ift • sampI. or 9.-0.,,0 of ",triple at cltftOdy of thI lMIfII~t) " tram'.rrlld from one 
CUKO(IiMllo ~ NItodiAn. A o...n-of<ustoOy I«oniI f_ is. contI"OIled document. pt'Dt'ided 
by th. r~iONI offiCI of EPA. 

n.. c"-n-of-<US!Ody 10m. ... ~ CoI~ typJ fotlft.. The GritINl fonn KCompMtift the 
ympkol dun"9 .... ~ Inc! tIM ponk C.,booKOPY it f~ in tIw prq.a fir. . 

• ... cOl\HCUti .... ly-<'Iumbf.r..:j form ....t.HeeI by EPA Of Progr.m M'~I 
on • p.IIrticut., .....".. ~~gn"""L All unused forrm !!!1,IfI 1M! f'ftI,tmeO Of 

IKcounll'd IOf., the Condll!oi<>n of the .uill"m~ 

C!mOSl" n • The prnon r~bIe fOt the CUltody of Io6ITIpI," at • IMftlCuf ... ti .... , until cuswdy i\ 
", .... 1 • .,1<:1 to IncrtI'I« potn.On (Ind WI dOC'll .... nttod), ....... u..n lM<omM (U$tOdill\, ... ~pI. ;, undet 
you, (ustod~ if : 

• It " ,nyou • .au.'pCliolUlOll. 
• It i"n you, "'_, .ft., be<i"9 In you, pt-.)"licil powftI.IOI'I. 

• (, ... " '")'OU' ph)'llc.-I PQUe\won.....:l u..n youlorttod it up to pr • ......" 1.1""11'';"9 
• n" ill I dftigouttd and Hlendfi..:ll«Vre_. 

OllUO ' 



UMPlf IOENTlflCATION 
AND CHA1H-QF·CUSTOOY 

4.0 ItESI'ONSlIIUTlES 

SA-5.! 

2 

.. ~. 
l of 14 

',;,,::;:~~~',~f':~;'det.,miro"9 t~t chlin-of-(urtody p!"OCeduffi "'. 
0: shipper, 

Fitts! 5:tmplll'l . ItftPO"l~bj. for initiating the Chlin-ofoCl,/rtody II.cOld Ind maintlini"'il custody of 
s.mplft until tIw)' .r. r~,r.quithed to lnothercltSlOOi.", to the shipper, ortothecommOfl «1m .... 

- lI.sponsibl. ~ lI.-1o""'ni"9 that dwoin-of<unody ptQ(.-dUl'W'l 1\.1.,. 
IlborJtory. 

5.0 PIlOCEtlUIES 

5.1 OVEIMEW 

~ tlrm 'clwoin-of<unody' reftn to ptOCedUI'ti wtljch .nsur. that evidence pr~ in I COUI't of 
1_ IS what It is rllprltHnted to be. The chain-of-amody pnx..clUfes tred the hidencol from thI tim • 
• nd plac. it is first obUIi...cl to the (ourbOOOh n, wcondly, prcMdlloKl/rity for tn. .vicHtOCI" it i1 
mow<! anOlo< PMM1 fTom th<t CIIStOdy of _ individual to &nCJtIMr. 

Chlin-of-<unody ptoc.-du,,,,, 'I'Cordl<"Pino;l. and docum.....utiOf1 .~ iIIn impolUnt part of th<t 
m.""9Im.,., control of Hmp!fl. Itegulatory ~ncil1 mun be "bill to provicM ttM chain of 
pcKStis.on and cuttody of In) IoImpll'l WI Ir. offered for .",d..-.cl, or th.It form the basil of 
.""Iytical tl'Sl results introcluc..:l ., nidano:l. Written procedu.ft mun be ily.il.bI. lind follow«! 
wherleY.' otVI.anc. ~mplfllr. coilKtitd, trlnJf..red, $tl)l'ed, .. ~Iy:lItd, ~ dHtr~. 

5.2 SAMI'lEIDENTlFlCATlOtoi 

n.. method of id.ntification of .. umpl. d~ndl on thI type of m.llu .. m.nt Ot .~I!fIi1 
performed W .... n In-'litu mUlur.m.nts a .. mad., the d.u. ... rlCOtded dirKtly in bo<Jnd logbool<. 
Ot oth.r (,.Id dal<1 rlCordl, WIth , d.ntlfyl~ in fonnatlon_ 

S.mpIH, otl1 ... t!;on ,lMitu musur.m.nu, are removl'd and transported from thl umpl. kx.1tion to 
a labornory Ot other location fOt a~I!fIiI. Beforl '..-nov.l, haw ...... , IlImt'll is oftl<! d,vided into 
portlOnl, d.Plnding upon the a~lyws to ~ poIrlormed. E..:h portion i. prlSlfVed in acconi.nCl 
"Mth the Sampl ing F't.n. Ead1 IImpl. (onUlner IS >d.ntJfi«l by • ~mpl, I.~ (1ft Attachm.nt BJ. 
Sampi.IlblllIff provided by tn. !>MO. ThI infonnltion .1C00ded on thesampl. lit>.! includfl: 

• JOnIjId : EPA Wor~ AIs<gnm.nt Number (un be obt.ined from the Sampling "'.n). 

• Stltion Loation: ThI un'QUI IImple r\umbi. id.ntifying thli IImpi. (can be obtained 
from the S.mpling F'tan). 

, oatl: A ~x.-digit number indkating the day, month, and ru. of IImpl. colllCtion; 
'.g, 12121185. 

• Tl .... : A fo...r-dig;t number indicating ttl. 14-"""'r tim. of collection (for 'XlImpl, : 0954 il 
OJ:S4 •. m .• lnd 1619 i.4:29 p.m.l. 

• Mldium: Wltlr.1Oi1 , S'edim.nt, !ludg" WIst."t<:. 



-- -~ '. SA ... ' '0111 
SAM~U ID£HTI,,,,,nOH - I~Do" 
AHO(KAIN-Of<vsTOOY , ....., 

• C-",'r'tion, The upta.oconc.,.rll,uon(i .• ,low, lMdi",m, high). 

• Stmpl<ll T~pe : Grab I;N" compotitf. 

• " ....... ,,"", T)'POI of prfte .... ttonadd«l And pH ,-"-

• AM'pl: VOA.INAI. PCl.I, ~ddl1, metal ... ey.,.McM, OU-. 

• s.mpIM Ity. !'riM" nMM of IIw MtTIpi«. 

• CDlIIIUI'ftMo"' C-l'IlImbw auigned byu.s..mpl.~Ott'K • . 

• T.-.ffj("port Hum .... : NumlM1obtaiMC! from the trIItft.c report Iabth. 

• IlefNtb: Arf'II*1i'*" .cIdi~~1 i"foom.\iOf\. 

u,ing just the work.-i~ nultlbet of 1hIo $tl'llpillAb.I main\.tI,.. the "iOi"mi~ of litel. "'" me,. be nKiI"iSII'Y, """" to thto._ of pll'lnting tl'Mlabor8tcxy.,..-tot mine analylll frwn ~ng 
the identity of IN lilt, ( • . 9~ lf the laOorw\ory ilpert of .... Of9AI"iutloo tNt hti FMrlom...:l 11'11";_ 
worIr. Of'\ the llital, . ..., $tmpl.,dt!!lifiSlt!on TH 

'" Sampilldl'rltlfiution T~ tAtuKlwi-.M f) mvn",.;o be uMII fDtlflmpl., collKt«l lOt ClP (Convto:l 
l.lboratory PrO'Olf'mj .... 1)'111. The S-Imple ld«rtifiu1.ion T~ ii, wtliu!, ",ulploof ~r lao.!, 
'Wo .. mll~r l-by-6 incn... with. 'l'inforctod ~et. .rod wil'lg or wi ... for .nKhmant to tIw I'IKk 
01 the womple bonla. The s..mpl. T-.g;I. contnlllM document. Md is provided by the regiONllPA 
officlt. FO/lowi .... ~pI •• 1-.1"';1, the i.mpll T~" rlU,n«I by 1hIo I~.",.,., "";11 __ of ymple 
r...:.,pt 'P'IG .".I)'Iois. 

Thor '011_."'9 ,nformnoon " '.corded on the~ · 

• I'TojKt~. : Won. As$Ign"'lnt Humbllr. 

• Stl1ian Humber. The modene poo1iOl'l of the St.tion lGution Humber, (be1'IOU" tIw 
t1yp1'1e",,' 

• MOn1t\IOayfYor: Sam. ti O.t e Of! Simple Libel. 

• T1_: Slm. as Time Of' s.mple LIbel 

• Dftig_ . COmplGl'.b: Com"""teO'"""iObloolmpl,. 

• StitiO" LOQ'tiOll . s.m. H SUt;Of!lO<:iOtJor\ 01'1 Slmpl. Libel. 

• SiOmpll ... · SI .... as SlIm"'" ty Of! Slmpl. Llbil. 

• "..,."'~ ... : VISor Ho_ 

• AM~: 0-1< 'ppropr;iOt. ~Il) 



SAMPlE IDENTIFICATION 
AND CHAlH-OF.cUSTODV .- SA-6. , Sol14 

, ",0...., 
• Remarks : Sem".s lI:.merkl on Sampj. Libel (mlk. sur. the CIIS .. Number _nod Tr.tfk 

lI.poI1 numbe~ ar. rlKorde(j), 

11 tho! .. mpl. is to be Sj)Iit, it is .Ii~ into l.imiJ.r .. mple tonUli.....,. Id.ntk.al infonmtion is 
complf'ted on thelalMl.ttKhed touch ~it. 

Illnl<, (lu!=Iliau, Of field spilt .. mpltt. ~I DSZ1 be identified ., wc;h on the IaMl, lIS they may 
compromi .. the qUllity control ful'l(tion. s.Jompi. blanks. dupiiatK, $piktf,.nd splits are d.fin.cl in 
Jl'roCl'liure 5.4.-6.6. 

5.l CHAlN-Of.CUSTOOY NOCEOUUS 

.... ft« collection, wpllratiOl1, idltntifiation, and pnwrvetion, the S.lmpl. IS n'IIIint.r.ined under 
thain-ofo<:urtody procedure until it i1; in the custody of tt.. In.JIlytical labotatory end I'IM bMn nored 
orllisposl'Cl of . 

5.l.1 FI,ld Ci!StOdy I'!O<tdurn 

.. s.mple'l .r. coll.ctl'd IISdescnbed in the sit~ific s..mpiing I'1l1n. car. must be U;".n to 
r...:ord p!'Kiwly the .. mple k>c.tion "nd to I'I'!SUre tn.t the loMnpl. numbei" on the label 
m.ltCrMi th" WImple log $hoM!. Ind O\ain-of-Cunody Record ,x..:t!y_ 

.. 1M penon undtrUking t~ KtuII sampling in tt.. fi~d i, responsible for th<I ,.I" .nd 
custody of the foImpllK colllt(ted until they are properly transf~ or dilPiltched. 

• When ,:>hotographs ... uk.., of tM wmphng as PIIrt of the documentatiOl'1 !yocedur., the 
n.m. of the photogf;apiwr, dltl, time, lOt. !ouotlon, ~ sit. deswptiOl'1 ..... nttred 
~u.ntJ.lly in the !.itl logbook as photos ... uken. One. d.veloped. the photogrlpnic 
!yonu shill be !.eri.lly numbered. c()I'N'Sponding to the logbook descriptiOM. 

I S.mpj. I.bels shl.1I be completed IOt.Kh s.mpl •• using w.t..."oof ink unleu !Yof1ibOted 
by _ather Conditions. '_11 .. 1 logbook nout,on would npjlin tNt I p<ln(,1 was used to fill 
out thewmpl. lIbel bec.u,,". Wllp<>lnt ~n would not function irllrHL'1lg wUtMr. 

5.3.2 T!'JMf.r of Custody .nd Shlpme!'!t 

SIImpil'l " • .ccomPinied by • Chlin-<)!-CU$tody ~ecord ~orm. Chlin-ol-Cuftody ~"ord Forms uwd 
in EPA Regions!-IV Ire sno..m in AtudlmentsA through D. The .ppropri.telorm shl.1I be obtIined 
Irom the EPA ~l9ion.ll Office. When tr,nsferring the possession of $oImples, the indiYidu,ll 
relinqu,$h'ng.nd recei"';ng will sign. dlte,.nd not. the tim. 01'1 the RecOtd. This ~"ord docum.nu 
wmpie custody transf .. from the umpilr. often thrOU<jlh .~ p<lIWrI, to the .n.lyst in the 
I.boutory The Chlin-of-<:uftody ~orU il filled out as follows : 

I fntltt' hi..:! .. information (projKt number. umpllf', InG project "Iml - project FI;IIml (In 
be obuIined fTom the SIImpling PI,n). 

• Sign, dltt, Ind Intltt' the tlml und'" ·~elinc;ui~ed by' entry. 
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, 
• EntH I\&\lon "",,"1M< (the ""'lion numtJo.< " the m,ddl, portion of the talion location 

"",.,boi., btltw .. n the hyphmi). 

• (n\ .. JUltlon 10(.l\lon nurnt>tr (ttM 1.Im. numt.. as the tuuon loution Of! the U9 and 
l.IIbel) 

• tnt~ l'iu.r the II'IOf'9UIK hffic r.porI number, u.. orv-n.i( tTlfflc.efICIft numb«. Of the 
SAS number for ud'I sution .....",.,., i n the rMIIMIQ coIlItIIn.. 

• Ent .. \t'oe U9 numlMf from the bot'tOm of tN ..... pI. icI.mifi<.tion l'1I in the .....,...,.. 
column fgr .. ch ""'\ion loution. 

• Make "" ... that thoI pIf'5GI'I t¥C"_ii"9 VIII wm~ tignl1N '1I«ei\ilOt4 lit' erruy, or -., ChI 
I"IIm. of the (.I"'" { •. g., UI'$, ~I (~ uncMr '-.c1'i1'Ml bf.' ~virog ~ftGr)' 
"";1I";0f' ·R-.:Iti""O lOf Uboratory by" on the 1_., li ..... fld ...net thtd.-te IIfldtJ",.. 

• Ente, tIM botl-of.I.oing 0If F.-4e.-.1 hptftS . 'rlMlt "umbtlt ",nO« ·R.....,u.· in the bonom 
'~ht cor",', if Ipptopiilt, 

• PI .. the origi"* (lOp. iigned COCffl of u. OIAIn-of-C:untlOy IIecoHI fomI in the 
Jpproptl.tU Ioatnp!. thippirog ptd:ti'. lkU,n the pink copywith fi.w:s,-.b. 

• SIgn 10"'" dlte the cvsmdy 14101 • • 1· by )·jndl ........ t. IHlpitr I_bel WltII blad Im.."ng,nd tn 
Idheso .. t-Iti .... Aru.cr- G iI an wump. 01 • cuao6y ,.... The custOdy .... II P*'\ of 
\M (hao~f<Ui'lood'f prOU'IS and i, IM'd \0 pr_ umplril'l9 wittI-...pIft Itt.., ttMy t-.w 
bMn CoilKted in the fi.ld , Custody 14,1, .r. prcrvidtd by lPMO on.n u·~ed~. 

• Pl._ the "".II .cross the shipping <_Yo ...... ~"'1'19 .., tJvt it would be brotltn If tIV 
(onu " ... ,;, open.d 

The (lI'I'tody record "(ompl~..:r .... na bl.ck w"wo ploof Ink . Arr1 (orrlKtiont. .. ,. INd. by (lr_"9.1 
li ne thrOU9"....cj Init i"llna _no::! d .. t,"II the (h .. ~. ther! ente""IIlIl. corrKt Inform .. tooo . £fI""1H 
.r • .--at porrmittlod. 

Common ( .. me"....,11 usu .. l1~ ncrt Kcellt 'lHPO"I<bili ty for Nnd ling Ch.Iir>-(ll.c..stody Recotd Fomti; 
u-.;, MC""YotlH piKkJ"9 the TKord In tIV w.mpl. COf\Ul' ....... (enclClMd with ou- d<X"ument.ltiorl 'n. 
plMli< l ' p-Iod< Il0l9) As Ion, lIS amody form' .... " • .0 in,jde the -"pie Contl ....... nd the {unody 
M .. h .... inuct. (omm..-a .. 1 um.n "1 flOt ,.,qu'tlod to Ii"" off on tht c\lSUXtt lorm. 

II wnt by m1lll. tht p&d."" will be t'9'rtl'f1od with '~um ,eclll!" .eque-sttd. If M-IIt by common 
ame. or .... 1 ..... 9"" ~ OocUm«Itltion mUft be m.intlot"led . 

The I.lbor.tory t.prlffl"1u,ti .... wko I«epu the incom,"'iJ worn""e I.hipment signs .nd dlUt tIV 
Ch.Il n.of.custod~ lI:ecO<"d, compl"'na tt... Wlrnpl. tr_f ... pI'O(lU. It it; then tIM I.borltory', 
. ftlXlMibohty to ,""",nulln int ..... llogooolu &nd (UWod1''';onft thJouvhou1 Mmpel><eswetion .. nd 
...... IY"l. 
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U.l .,,,IPS f9' :ilmpln fOf!!) 
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lll«unOo'. 

Whe_ ~mplft .T' s.piit WIth f ptlU" P¥tY 0<' ~, .~, • Wpaflt. 1I.I<"!n for 
5amplft Rto(atd fornt i1 pr'p.lr.-cl 101' thoI.e urnpiK lrocI ma"'-I'd to indic.ao,...,;th whom tM wmpl", 
tf, being !,piit. no.. poInot1 r.h~uilhi"9 the ",,,,pi., to U. pal1y 0<' ~r>q sn..!1 'fqI,Iu, the 
,i\l~tl,Ir. of • r.prewnatiw af the .ppropri." party KJ.nQwIedglrog noc:"P'I of the umplf'l. If. 
t~esantlti .... ~ ""... .. '.DI. or .. Iuloft to lion. thi, I, noted in tM "AoKeiwd boy' spKI'. wn.n 
fpp<OQl'iftt , '" II'! the uw....tw., tn. .... pr.wrrt.llti .. iot ulIoI¥.iltolH, the aatody..,;ord ",,"II «InUlin. 
m~l ~ tN urnpiK _. d.li_weI to the ""vr--!«Iloaotioro'" the HsignatM! ti_. This 
lorm muU .. <ompl~ And • copy,n.n to thI _ . OP"d'Ii . Of' ~~n-<n.r\)l! _ if tht 
off •• for split ",mpi., it declined. TN on9i1\ol1 n r.ain«:! by tn. Fi.1d O~ liMW. 

l.O ItEfEltHCES 

U.S. EP ..... , ... Uwr' GuidI to the Contract Labotltory I'togram, Offic. 04 r ...... 9MCY..-.G Rllf'ledial 
1ttiponY, WWIonwwro. D,C-

A,tacr.murtA - O\.I irKIl-Cunocly IIIKord fornt foru,", in Region I 
... tadv ... nt It • Ch.'rH>f-Cunody IIIlf(or(! fonn for .... 1" 11"9101'1 II 
Attachm.nt c: • O\.Iin-<lf·CuSlody "'teOI'd fonn for u,.l" Jleglon III 
"n.Cllm."" 0 • CNon-of-Ciwtody ItKQflj fonn 101 uw in ~iOfl rJ 
At\.Khm,ntE· SoImpl.t...bM 
Att.o.c:twn.nl f • SoImpi. Idtontlfi(1'1101'1 l ~ 
AttKhmtonlG · O\Atr>-Of-CutU>OyS.. 
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STANDARD (_0.0 .. --OPERATING 
0....., 2 ... ~-ENVIRONMENTAL PROCEDURES ,.-

MANAGEMENT GROUP .... "", ... 
bnh St •• ncn ..... "; • SAMPLf I'''CKAG INt; AN D SHIPI>1NG O. s.ncwic;' 

TAal..E O F COIHiNn 

$KJJPtf 

,. ""'0" ,. "'O>t 

' .0 GlOSs,uy .. ""0"'"''"''' 
U 1'It000DUIUS 

' .1 IHTltOOUCTlOH 
' .2 E NVI ~ONMENTAL S,AMptES 
5.2. , P.ck~"'iI 

" 2 M.ro~'"9 
U .l '>hipping ,~" 
52 .• T'.ns~uon 

••• OETERMIHA TION OF SHIPPING CLASSIFtcA l iON ,0lIl 
HAZAAOOI.IS MATERIAL SAMPLES 

Sol , , I(now!'I ~~I"I("" 
s.3 2 Unknown SYbct.lncet 
50 PA CI(AGINGJt.hlO 5HIP?lNG OF SAMPLES ClASSIFIED 

.u fLAMMAt L£ UQU ID {OIl SOUDI 
S .• • , '-'" 5 .• . 2 Martu rql...tbt1i"'9 
5 .• .3 SftIpp;ng "'11«' ... Tr'nsportlt>Ot1 

' .0 IUUREHCn 

' .0 AnA04MENTS 

• 
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SAMPLE '.'KA<lING ANDSH)PPIMG - 1-....0.0 .. 
Z """" .. "''''''' 

n;, proct<!",,. ",OOtid", tr"llW(toon lor ~mpl. P.adtIo91"9 end 1hIPP"'V ;0 ucordiOl'l(l wilh 
U.s. Oep.enmIM af Transpon.itlOfl (OOT) r~u(.ti_ . 

U . ", .. 
s.mpl", (oIl.n".t haUrdOUl ""lite tit" usually ha ... to blftrl~ -,_.hell f ............ ~ ",.. 
-.qUI." tNt the IoMIlllftbif .~y po_ .. Mild to po,olnt ..... minimiu doImiul MtM-'" pricw 
to 1!\iIIVlii. ft'd be tr.~ to prown their .Meogtlt)'. as wotU ... to ~ "-;nn ..., cMtrilMnUl ,ff_ "om I<t,k. or br .. k.~. ~llti_ for pMIr-ving, ~ ~inG. atId thipping 
haun:iou, """l"';~ and Wfttt'S ••• C/I"OInul~ b'f tht U.s. DIps ti'''''''' of T~ Iond 
dfiCribed I" tI'IIt Cod, of Fed,.,1 ft •• t>Ont (49 all. 171 thrao.i9h In, in ~ In.t02h, 
PK~ COfIt.I'''';f>9 Sf,mplft) . In ~""'M. tIMM ,..,I.lltions __ net iml'lllMd to (0_ sNjIIMrTt of 
WTlP/ft (oiltoni'll I' controli..; or uncontroUM! ~urdous wMtl! 11* or Mmpi .. collen.! d"';ng 
~ '~. 100.; ...... the EPA I\H agA't'd ~ • _o..-.:lum of agI"'ownt to 
pacUqe. m.ariI, LIMI • • nd ""I' wnp/rft gbw",,"9 DOT proc..:lu,ft. Tht InfomolMion po .M","-' it. 
lor ~.I9UId.nc. 

Tho, proc-.:!u" It appl 'c.abll to , II ..-mpl", uh" fTom uncontrflll«l NUorOout Wbn.ancl 1It.tn for 
,,,,.Iysl, ilot l.bcntonfl ...... V frOlll th<t ilU. .. GlOU.UY , 
Ctm •• . A PI<\CW'I or firm ~ , I' the tr~on of pAlMnget'l or p~1y. 

H,urdw 1,1111"",. Atubn.lnc. or ITWIt ..... 1 in. qu.MItity n'_ wtItcti"""'!'OM An vn, ... sO"'.bI. 
n!ok tD n""n and wol~ or!)l'DPft"!Y wto.,-, tr.",portecl In CDmr".lu ("(0""\",...;," 1'1", to 1I'Id...cll.ny 
tr.ffic or tr.",corut;onl. D<lfined and rlgul,tftl by OOT (49 CFJI: In.21 .nd linl'd in A.tt.I(lInMrnA. Df 
thli gU ld l'''''' 

H.urdovt Walt . "'" wbrUnc. lined '0 oIOCFlI wbplrtD (".Kuo ~ .... Of OiU"".'lC 
eNrKl .... 11(i " Igmubl., cOl'fOSO .... ,.KlJ .... , Dr £P tome ti 'fIeQfied under ..oCFJI: Sub!NrtC 
(¥l6L2()ItMq) U"lit wovld bit tubj ..n to m ..... flit ,_" ...... rrts ~fitod In 4OCJ1U6J. "" ... • nd r--vul.ttoel by EP .... . 

Mtfitinq . .... pplyl~ tn. d.loCroP1''''' n.m,. lr\ltrllcti Df1 , elutions. _gin, or specific.tlon m.rU Of 
( O'T'blnatJon waol requited to ~ piKed DlJUld, (Ontli......, of n,urdOUJ m.t.n.ls. 

~ . Hotou..-Jl lnd lullG. 

!l...QJ.. . Hot Othl ...... ,JI 'l3'Klfl ed 

ORM· Otn., rl'<;lu l.ted mll.n.1. 

~_~. ,n.. ISMmb/y 01 _ or mort Contll...n .nd Iny om.. COIlII)OI'IInU >W<:lH.I.Ity to nsua 
I .... th thot mInImum padI:~ng ,-.,irem.nu 01 49CfJl: 114, indudifl9 COf'IUII"11" (otht< 

I _t~l, ~bI. unlu. ("'90 tM>k~ UM can, multiunit tank w unU. 

Plts.rd • CoIor-("oaed. Plcton,l $ign dll:!ictir.g thot ,,",urd d." s"1"'boi ~ ,.". .... to bI p*" on'" 
four IJdl10 01 .... n"I, tr.mpOt\Ir.g ( lIUin l\au,dQl,/1, m.t.n.ls. 
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~'LE ''''CKAGING ANO ~HI""!NG - , 

,::,~.;~ C;~ form • (llQ-l 00I)I4504)" foll_,"'11 .In '"try In 
: indicates tIM t~bI. q .... ntlt)' of the 

'1 ." ~"!_~f IR'IO<.Int or "'- 01 tIM Il,jIKYnc. OCCUI1 dYring 
UII'"" or rtor •.• report mult 1M OCT Kconiing to \/171.15-1S <_.mng ~u,rdO\l1 
",.,";all ineidants r.potU. tf m. ",.t.n,1 J9llled III ~urdO\l1 warta, I r~ mlM alw.Y' 0. fil..:! . 
• ltGtrd'_ of tM ,mo.mt, ana mult Induct_ • copy 01 trw miroilillt. If the IlQ ~tion IpptI .. ". it 
mun be shown .. the<" ,mmooej,.\.ly befor. or .ft,r the ~ WPP"'II "" ..... on the VNppng paper 
(or ",.nifntj. Most 5/'IipPI'IQ PII~" and m...,iftons"';l1 MW. column ~9Ntl'd "HM" which mey 
be ... WI! for tNs """rpow. 

SA I'II:QaOUII.ES 

S., INT'KOOUcnON 

S.m~", (olIKtl<l fOf !.'"pman! I.om • ,,;,t "".11 be clHSified ft';u- ....... ronm.nt.tl or ~UrdOUI 
m.'a".1 (or ... .n.) !.IImpift_ I" "' ....... 1. «I ..... onm.ntli IoImpies arl collt<t.cl olf1it. (for tUm!)lf 
f,,,.., runml, ponds, or weill ) and .r. ~ upKted to be !lrMSly conLlmU'Ial.o WIt" !'Iii'" 1..wII of 
..... un:loln mlll<I.II. an-s.te !.ImplIH !for •• .."pl • • 1011. wlter. and "'.11"-" f,OtT> d"',"1 or twlk 
nor"99 1.1'00. otwiously conum' .... laod poncho le9OOffl. 1)OOis • • nd I .. ,NI" from n..urdout WMlI "tti' .r. (ons'd~ haunlOU1; . ... d,n;nruon m..m be mtde bet .... n ~ rwo t'p1IIft 01 wmpl" ,n 
otd.-Io 

• ~I.nn' .. 'pprDOn.t. pt"t)(eclu' lft f~ tr~t!on 01 ympl .... If thef. '1 .ny doubt, • 
wmpl. iItItIl be <_II"ed Nlt,doUltnCI vupptd .,eMingly. 

• ....Oltn thl M.Ll11 .nd !.II~ of I.bor.lory ptnonntI '-";l<viI'MjJ tilt !.Implft. SpKI~ 
",,,.1lI1om Irl "HoC! " I.bot.tor, .. wt..n Slmpl" othtf than ... vi,onm.nUlI !.Impl" Ir. 
'''''ytd. 

5.2 IHVlRONMENTAl. SAMI'lES 

5.1.1 r.ch!li!IQ 

E ...... ' onm."lII wmplH mty be p.leil-.ged loIl_ng the p<ocedu, .. oull,.....:1 I .. $t(t!o" S 4 for 
wmOlIl"l cl""fied IS ·n_ .... bI. I,CI'J!Cl'· o r • n.mm.lII, 1OIiCll..' Req,mtm.ms for m.rlung. l'O'h....., • 
• nd !oNgp' '''il paPIn do nolappl)" 

("",,,onmenul 1Impl" mar 111M) be I)I(ked wlthot.n. being piKed IMloM mil •• '1M IS II'qUlted fot 
nllfl ...... DoI.llq"'ioh or w hdl. 
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,w.c-Oo," ,..... 
• P'+a(f sampl l contAl.,., . prop«1~ idltfltl fi..:j .nd with • sa.lfCll id,I". poIyethyt_~. 

.nd Mal the tN9-

• PI •• ~ "I' fibotri>oerd conui ..... 01' m.w poole '-'eo' ~ .... beef'I hlWd wiVl. 
l.rv- poI.,..thyI .... bag. 

• Pack ..... ttl _gh noncoPl'lburtibll , • b&orbtnt. (uVlionino m't..-t.Ll UI mini"", • .. 
1>OUI00liry of the contair.r brMkino. 

• S." I.rv-~. 

• SUI Of ,10M ouuid, conainer. 

S.:a.l .... rJ!!!S! LiWina 

5.omple conu,.....-n mint 1\10 ..... comOl.ud sampll ldentifiation tIt.rod the outsicM contai ..... rnuu 
be m,af1r.ed 'En"""-Inal Wmpl.," The AJIPIopri&t. .. de of tN C*'IUiMl' must be I'II¥\td "This 
(1'Id Up' .. nd .... OWI pi_fit .pproori.t~)'. No DOT """""9 01' IMIotIi no _ r.quirwd. 

,,, Sill., raptD 

No DOT JNPI""9 pto~" .r' rllquim. HowlWI', th<t awoPrinlt c~n-ot~urtody fctfl'll nllllt be 
Included with U. Ioh,pmlnt. 

u..< T"I!!p9<1f1iO!! 

The ••• rt 1'>0 OOT 'ft'!,ktJom on mod. 01 tnonspotUtion . 

U DrnllMiMA TION OF SHIPI'IHG OASSIFICA nON FOIt HAZAADOUS MA. TIAlAl SAMPUS 

s,ompl .. not Mt",",I~ to be ..... ""ronmem .. 01 .. ",pi"'. or wmQl., "'-" or IKpPCt.-d to conu,n 
MurdOU\ mtwrilolf" mUS'! be ,_",eel haUrOQU1. tn,uri'" s.mpl", .,., U'.~.., ..:cOl"dino to 
the 'equ",m.rtU I,nl'd below. 

5.3.1 I(!!OW!! Sybntnsll 

If the! .... bn.lIC. ,1\ tN I.Im pi t " known or , an boI id"'ItJlied , ~kA9'l . 11'1''''', I. bel and "" ip ..:cordi"Q 
10 the ope<i(,c innnKtions for WI mat"';~ (illl " lo noo) in IN DOT H.u,d"", Mate';. " T~e, 
a, enl 1 n . l01 

Unz Inc! C()tI\ !Wflt ~ publWwd UM foll~"Q n~ 10 help ,n louting a propet ~;pping ........ 
,,()tI\ 1,.,. Hu."rOou, fht .. ,al, T"ble, ., 'fill 172.10 1 

" Look lim for In. <:hem,,,1 or llKhniColI ~me of the mal"';"I , for ,ump/e, .u-.~ akohol . 
NOlf """ m.", chem,cals '"" - - ~ ,,"""'''' ~-. 

,~ ... mple, 
plfchlo.-OOIthyle". (not lin", in 172. 101) It " Iso Colli"' IW"chlotOlth)l1_ om..., 1 72. lOll. 
It .... t De .-ful to tonwt\ a cNml'lt lot all postibk \~""c.II ...- I m.lU'riai Uti hi .... If 
)"OU' metenat is not Iii,", by its tKhniai NOme INn .. . 
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2. Look for In. (Mmi(,l.1 f.mily nam.. For uample, ~ntyl .lcohol is not lifted bYt Ita 
cMmical flmily Mm .. it: alcohol, n.o.l_ (not owrwis. ~ifiedl. II the CMmiuol 'Imoly 
nlm.i,notlinedtn.n, .. 

3. Look for .. geMnc ""me b.owd on .. nd 11M. For ulmpll, P.int, 0.0.1 or fireworu. n.o.l. II 
1\llne,,( na,.,. b.ned on end UM i, not litted then. . . . . 

• . Look for .. g ..... ric 'Imily name bnt<;j on ..-.d USoI, lor lump/I, dfU9:\. n.o.l. or cosmetics, 
1'1 .0_'. 'i .... II.,.. if rovr m.t.rial il not lined by II ger>l'lic f.mily name b<.rt )IOU wsptet or 
know the m .. tln;ll il h.IoUrUoul bee.us. it ..... ts. the d.tinition of one or more I'I.IUrdOUI 
clasSft. then • .. . . . .. 

S. You will No .... to 90 the the 11""""",1 haurd dass for .. proper Ulippng Mme. For ••• mpl .. , 
Fllmrmoble liquid, n.o.l, or Qxidilltf, n.ooS. 

5.3.1 Unknown Sybttfr.sn 

For s.amplfl of h.ourdOU\ SUtKancfl of unk.nown c~ Mlect tIM .ppropri~. tramJ)«Utioo 
C1tlf9O<Y Kcording to the DOT Haurdous M.-t"';.11 CKSification (.4.~ AI." priority Iyslem of 
trlrn.porut,on Utlr9O"8S. 

The correct ~PPO"9 clulificltion for In IInknown ""mpie is selected through I prOCItU 01 
elim''''''tlon, lrtihzi"9 Ata<h"'-ntA Unl_ Known « demonstrlted othltrwtw (through the lIM of 
.ldiltion wrwy irntnlmlntl), the samplt il considltfld .ldiQKti ... Ind IpprOpri.t. lh'ppng 
'e<}lIlltions for 'rtdi~yt mlt •• illl· followed, 

II I rtdio.aruv. mllu".1 i, .hm'Nted, the Simple i, consld'HItd to eoou," "Poi'l<)nA" mlltlrilll 
(AtUd.ment 8). the ""'xt cllssificltion on the list. OOT d.firM'S "Poi""" A" II e.:u.m.ty dllngerous 
poIwn<>1J\ gUI1 or liqllids 01 wch I OIItl.l'e u..t I very smllil ImOllnt of g.iIS. or npor of the liquids. 
m,x..d wIth lir II dlnge.ou. to lill. Moot ~QlIOI"'I A milterilll, lI't g"MS orcomP'I1'i1td giIMS Ind would 
rlOt t>e fOllnd In drum-type cOt'IUil'lltrl. Liqllld Pois.onA WO\Ild be 1000nct only In dOl.ltd ConUIMrI; 
how.y ..... 11 ""mpoll1 tllken f,om dOMd drums do r.ot h.ve to bit shipped H ~oiIOllA. wt'Iich PfoYldlti 
/or .. 'wont CUI" I-Itl.llltlOf'l- BHed I.IjlOn ,nlormlltton IVllilllbie. II jl.ldgment mllst bit mlldl wn.ther I 
SIImpll from I clOMd conU,,.,.,. illl PoiloOnA 

II PoilOnA" Ilimi ..... t..d;ll. I shipment e.t,QOry, tht nlxt two clilHificltioM Ifl "flilmmllbl,' or 
"nonflllmmlbl," gilMS. Sinee f_ 9111 SIImplltll.e collected. "flllmmlbllliqllid" wovld bit the next 
Ippjiublll ,.tI901")' . With the lliminlltion of ridiOilCtive mllterial, f>oiiOOA, flammlbl. g.iIS, Ind 
nonflammlbll gli. the SIImpl, eln be clitSl-lfild ;II. flllmmlbll liqllid (or solid) and shipped 
ioCcordiogly. Thew Pfocl(jllrl1 would 1110 'lIffiCl for !.hipping Iny other wmplltl elll,\ifi.-.:i btllow 
fI,mmllblll liql.lidl,n the DOT ctilUlfi'lItion ubll (AttilChmllntA). For IiIn'Ipiltl conuin,rto;I IInknown 
mat.nlll •• Clte<}orilti list.-.:i below 1IlImmabl, hqllid1l5Olid, on Atta,hmlnt A IIrl Qlnerilly not IJsed 
bltcllllioe s~ng thllt tt..M matlnlll ar. not Illmmllbllliqllids (or lOIids) .ltql.lirlti Ilashpo<nt tflllng. 
whIch mlY bit ImprilC'tiCIII and poutbly dlnQII.OIJS at I \itll. ThI.>S, IInl,on th. SIImpil il known to 
CDm,n of mllt.rilll listl(j Ii I",," ~urdOl..l' t~n fl,mmllbl, liqllid (or solid) on Attachm.ntA. it is 
cOf\Slder.-.:i , fl,mmllbl. liquid (or 101 <d) iII"Id ihl p-ped ;II. such. 

For any ~urdolll mllteri,l sNpomltflt, \ltiliu thIt shipping cht<:klin (Attl'hmlnt 0 lIS I Qllidlline to 
Insurl t~t ,II Slmpl.~ndling rltqllirlmlrTb I .. Slltisfied. 
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~- IflOC<Ml D.t. . 1 0......, 

... p.t.OtA6rNG AIrIIO SKI,,"NG Of SAMI'lfS ClASSiRED AS fL..UotMA.U: UQUID (0" saUD) 

5.4.1 hck'lIi "!! 

App!,;rIQ tM word 'f1.mm.boI,· to I "mpll dOM not ,,,,plr that It it in fact fb,mm.bI • . Tho_, 
fH'"mbft tM daiS of ~u.g;""iI.c(ordi..., to DOT r.gul.tlons.. 

I . CoIIoKt ympI. in \1M prncribed com.iner """"" I noI ... eullic, T"flon-I,Mo(j W_ Yp. ,. 
pr_I .. ~. fin (ontai ..... no~ tI'...-. to pet ... t ful , 

1 Complete wmpl. l.beI and 5ampll identiflutJon t.g ..-.d .tach wa,,''''r to sampl' 
conUoi".." 

, s..I conui,..,. tnd pl •• in l.fftil th;(k lor WCk«I poIr.df~" bag. _ IM'\pIe per ta.o, 
Position lampl. idMtifiutJOI'I tag to ~ it (.It! bI J"Nd tho ~ 91~. Sf. btv. 

•• PlK. InteG be9 iraid • ....uJ CM\ Ind aWoion it with ~ noncombultlbl., .~ 
1M"';. (for l.QoI"I'Ipi'. V'M'ffticllllw Of Oi~ ~ bort" •• " the boaom .nd tide!. 
01 thf (M'O .I'd b.IIQ to pl' .. ,,' bo uk ,I MIl .e.ortI ..... il . hd;_iN9 ... ~ Uw 
d ip', UjM. or ottwr po5itlw ~ to hold (.ItIlid teCU,..,. ~.nd ~rwntIy. MM 
eM! K inclic.t..a in ft.rarsl"ph 1 01 s.ction 5 .• • 2. beI_. 

• PlI<. one or more nwtal cant (or single 1-0-1101'1 bottI.j1nto I rtronoiI ouuld, conuoir.r, 
wen as. meu.I picnic toOl ... or. DOT .... ~o,.d filMrt~.nt box.. 5umM,Ind cans with 
~bunlbI • . • bIottMM nnhonll'OO /NIl"';. for Nobility d"";ng tr.nspon.. ... ~ 
(onwiMf M ,l'I(Ik ,l'" ,n PAtlo{l'.ph 2 of s.ctlon S .• ~ 

5 .• .1 Mt r1!'!!SI!'I.I'oI II!'!!I 

1 Use .bbo",YI.tiom only ~ tpKifi..:! PlICI u..o faU_1"9 ,nfarm.lJOfI, lither I\arw:j . 

printed or ;" •• bellarm, an tne~ can (or l~lon bonI.): 

•• LIbor.tOll' r.m ... net -od.ftl. 

• 'FI.mm,bl. Uquid. n.O 1. U~Ii9]' or "I,mm.bI. Solid , n.O 1. U~ 1]25.· 

Hot au...w. .. S!)IKiflltd (n .a.~ Ii no( uMd if tN IIImmibl. liquid lew !did) i, id ... "fied. """"" ......... of thIt 'PK'fi< mllltllll lS lined befo<. the GlIIf90fY <far .u...,. • • A(~_. FI."lrn.bI.Uquicf), 
fallawltd by IIJ 'pprapnll. UN number found Inthlt ocr Hu..oOU1 M,llnlb tallil (., cnt In. 11)1). 

l . 1'11(1 .11 infarm.tion on Ol,ItIoidl JiliPP'1"9 container IS an un (or flattll). 1pecific.lly: 

• ~ 5hiPll'''9,.. ..... 

• UHor NA number. 

• ~1.beI(1). 

• .t..ddfl1_ ,net .. rod .... 

PlI(, tht fallowi"9 I.bel, on the outsid. shlpopo'"'ll contMf'IIti'· "c..r;o Alrtr.ft Only" Ind 
'FI.mm.bI. liquid' <at "fttmlNbl. Solid'). 'o..~ ~ Wit" l.beI.naI11M uMd il 
Ow toI<d hi< nat bMn •• poMd to • _ .n.n",.....m. 'ubor'lofy SImP''''" Ind 'THIS 
SlOE UI>' Of 'TMIS E~O UI" ~lllto bit m,.lted on thIt lOp of the ouu.d. cantai ...... Ind 
uPWlfll-poInlJl'Ig .rrDWO Jilil l bit pjlCi'd Of\.11 IOI.If iidft of tho! Conti, ..... . 

OJ ... ", , 
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~-6.2 70112 
SAMPLE ''''(!CAGING AND SHIPPING "- ,,..,, .. 00,. , 

S.f.", Ship"'!!!! ,,,,,,, 

I U", .bbr ...... UON OI'II~ W ...... tPKir.~. COmpl.,1 the ~rri •• -proYid.-d bolt of lAding .and 
sion ,a",#iut/on mt.mant (i f ",m., d_ not provida, uM ruo"o.rd 1~\Iruy fonn, '" 
AtYKhtnl'nt 0). P!'ov,d, the following Information In the ardar Iontod ,_ form mey ~ 
tned for mora tNn OM an.not (ont.ti,..-j. 

.. • fllm",abla Liqvid. n.o .. UN 199'· 01' "F'amm.bI. Solid, n.o.l. UN I 125. ' 

.. ....t _;ht fWtl or Mt l'OiulNllwoI). llilt Mtor. or IUd .tI« "flammabl , lIquOd. n.o.t..· 
or ·11."' .... 01. SolId, fI.O ",. by Item, If mono tnM _ IOMUl c.., ",_d ..... IItefiOf 
(onyu .... 

.. "L..IboralorySemp'''''' (if appliubla). 

1 Inchl<l. CNin-of.(unod~ ".cord, ~n\l'I"::lntd In oUUida ,ontain., 

1 "I.Jm,lMl o...antJtY· of "I.mm.bI, LIQuid, n.o-L· I, lim,ted to one ~m. """ II'nt. (onulMl'. 

For "Flammabl. SoI,d. n 0 ~.: Mt _'!1M of i,.,..... (ontMMf pi", ",mpla iNllIl10t orxteotd 
on. pOUnd: loul PKk.goe weIght IohAIII'IOt .. eNd 25 poulllk.. 

, l rampon u .... nown hunOUl "'CoraM, Ymple ditUlti..:l 10. "."'.....tIIe hQU.m by r.<tIitd 
or common urn ... ItU<.k , , .. 1.0.<1, or "p".u o ..... m .. ilm. ~k. _c"" Do not lU'''WIO't 
I)o! ,ny 1>Ulo''''9fl·uf'lY'"9 .. , t,,1'ItPOO"\ ,yst.m, ......, If tne,t ~ c.tlgo-only .,ru.tt. DOT 
1!t9UIIUonI permIt '~UI.' .,<liM (.tI9O"O"t1~ ."er.#\. t>ut difficUIUft w,O't mOlt IoU99ftt 
._CIo"9 !.Mm. 1nn..o, ll\Jp by , i"'M (Ime" tNt only ulTy c.'go. 

2 for tJ."'PO(t by !IO"'rnm'"t~ ...-tucJ" Including 4Ii,cfI!\. OOT "gul.uom do not 
.ppl~ How ...... ' . po"oc.ou.ftdt'laO* .boY., Wlth the .lC'!7Uon 01 UI'CUUOf1 of th. btll of 
I~Ing WIth , ,",1;"1101'1. !Ntll roll be ... Mod 

6.0 UfEIUHClS 
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$AMPI.! '",!(AGING AND S;;IPPING "'- , I'*""'" 1)0" ,...... 
,., ATTACHMENTS 

Atud'lmerrt '" - DOT Hu .. rOovi Mot .. ,aI O.n'fiution (" CfIlI13.2) 
An.d\"""'t I - OOTlistofO .. " ... • P-oo_14"n 171..1011 
"ttA(tIment C - H.eunl0VI Mat"';.'1 Sl'liPPOnv OIKt.lin 
AttKhmentO - Stf,ndlrd InduwyCerofiu,tion Form 

onuo' 
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SAMPLE PACKAGING ,.,ND SHIPPING -- , 

AnAOIMrJr(TA 

OOT MALl.U>OUS MAn",AI. Cl.A$SlFlCA nON 14t a" 111.2) 

I . "-dio.ctive mIt .... ] ("t"P1 a Ii mit..! qVI"tit)") 

2. I'oI.on '" 

J. fl.mm.abltl 91'1 

• Hoflflammlbl, 915 

5. Fllmmlbleliq~'d 

, O:IId,nr 

1. fl.mm,bI,Solid 

e Con-CIIA" matinal "iq~odl 

') POIto" I 

10 COrrOl've mlteri.llloQIld) 

I I lma\;"9 m.t." aI 

12 c-.burtoble liq~,d 11" COI'II.II""" 1\41";"9 Cl9«iti~ eU_lnq 1109111_ [. , 6111,"D 

I) OIl.M·1 

,. OIl.M·,o.. 

, 5 COmb~ltlbl. li quid (i" Co"t.I,,,.~ " ''<Ing c...,..citi~ of 1 1 0 9.11(>(\1 [I I 6 li t."J Ot 11fI1) 

" OIl.M. i 
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SAMPU ''''CICAGINGAND ~H I PI'ING - , 1_00" ...... 

ATTAOfMENT. 

DOT un Of a.us "A~ 1'0150" (U en tn101) 

~c.1 SUt • ., 
U.tt.ri..,1 Stand"",,1 

Tl1TIlMfltur' 

t.:' 

~ 
, I .... 

~fI __ I;II • • noI'1I;_fi" I ... 

I"" 
, I'M 

, -
-

HnHthy! ... 
HyOrocy,n.( .cicl. hqu.fi..:l I'" 

, 
1'1111." .. 1 

9M(OtIU'no"9 Poo-,",," 01 I'" 
, 

, I'M 
, I' .. , I'" , , 

" 

, I'" ... 
, 
~ 

• 
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SAMPLE PACI<AGING AND S!1IPPING 
2 ."""" 

ATTACHMENTC 
HAZAItOOUS MA'nItIALS SHII'I"ING CHeCKUST 

1, a-..ck DOT 172.500 UbI. for 'Wop"'t. type of lH'Cuoa- for I'Iann:louswbsunc • . 
2. o-k tor ~ont.l"notr intllflrity, HpKi.llythedosur •. 
), Chotc:k for wfficillM ,bIortIent maa';.1 in pacUge. 
... o-k for sampje ~.nd 1011 w..tJ f«u(n sampl".nd chain-of-cun.ody 'lKord. 

\ o..ck that Itntr;l'Sc~n ""I,. .pprowd DOT IIbbr.vi.tions. 
2. Ch«k that .ntr11'S ". in £~li1oh. 
3 Ch,d: that hll'.rdous mlt.,;,1 errtnl'S '" specially m.rI<..cI to di~nti.tt them from IIny 

~.urdO"" fIUIt.".I. bell'9 Mnt ""1'19 sam. shipping P'I'«. 
4. a.. ,.1Itlful.U l'Iaurdou. cI_ .re~ for muttid_~.Is.. 
5. o..ck tOUI .mounts bywlt,ght. quantIty, Of' other mN5U1'ft 1l5N. 
6. o..tk that ilny limit.o~u.nuty ... mptJonJ ... 5Odesi'i~td on the shipping ~P't", 
7 Off., dn..-, proper ~ac.rlk fortr.nsportiT'IQ vehicle. 
S. Check thatclrtifiution "llgned bysnipper. 
9 M.k, (lI"Uo,n dn"..,. .igM for ..n'pm.nt. 

lieu. MAJ.lIFUT 

, Ch..:k tn.t .ppro...c! IUtelledtrl1 minI/torts lire pr~r", 
2. Ch«k that transport •• ""I thoe following: nlid EPA, id.ntifiution "~mb.r, ~.Iid driwr', 

hct!'!H, ~61id whlelt 'i'9,rtr.t,on, '''l~.,no:t protKtion, .nc! pr~' DOT IIDoII. for mlte"ll, 
b.i"9 tt1iPPld . 

3_ O1ot(k th.1tdntln.tion oJddreni, COfTKI.. 

4. C,",!Kk tnlt dri~.r knowl whe,e tt1'pmern i'90;"'9 . 
5 Check tNt the drive, i, 'wlre of eme'gen<)' procedur", for spilli Ind accidt"U. 
6 Mike "rui" drive' "9"1 for "" pm."t 
7 Mlk. Ctru,,, ant copy of executed milnif"'t IfI(j ,hipp< "'9 doo::umem 11 ,nl."ed by tt1ippt. 
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120112 

SAMPLE PACJI:AGING AN O SHIPl'ING lffortlW 0..0 •• 

ATTAOlMENTO 

STANO,IJIO IHOUSTII'I' CEATlACATlOH FOI1.M 

.. • • • • •• •• • • • •• • • • •• 
• • • •• 
•• • •• 

~. 
• -r= ~ 

, 
~ 9 ~ ~ c:1!t , 

• -"'-
::;: :.:::::: -~ .-. ----_ . 

• 

OJH'l(I' 



APPENDIX I 

ANALYTICAL RESULTS 
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APPENDIX J 

DATA VALIDATION MEMORANDA 



Brown & Root Environmental 
INTERNAL CORRESPONDENCE 

TO: lEUNN SINAGOGA DAlE JANU"RY 10, 199& 

FROM : KELLY A. JO~NSON cc: DATA VALIDAnON FILE 

SUBJECT ORGANIC O"U V"UOAnON. VO", 5VOA, PCB 
eTO 0222, NAVAL SCHOOL. INDIAN HEAO, MARYLAND 
WORK ORDER N05. 9509188, 9509191, 9509200, 9509221, 9509224, 9509229 

S"MPLES: 4/~ Oroer 9509188 _Iyze<! for vOl,,*, semrvQlable. 01011 PCB O'9.nlC~· 527·5S­
oo11no PCB} S27·SS.()(l2(NO PCB). S26-S801.{11. S26·S801-ll2 

4/1oOiIMIori< Order '.I~i lI11 """/1110 tor .enwoIaWe. and PCB Otg,lruc!l f'OD2lno PCBl. 
525·~lWJ1·02(:"IQ PCS}, S26-M\Mll·0l. S26-MW01·0l. 

3J1.Q1l(WorI; Orca' &509200 W1ai'!leO for ..errwOla~l. OrlOaroc.5. FOO<! SD5·MWO\.{)1.505· "",,,.,, 
;"'~IVWar1< Order 95-09221 anal)'leo lor pce QlganlCl, FOOl 52"6·5802·001. 526-5B02· 
00 .. 

61.otW'o:>rk OrOer 95092Z4 analyno lor PCB Ofg;ll1ra.. SW-MW02..(l(11 S26·M'M)2 .()(l2. 
S26·SB~·~'. SZ5·')BO:)"!)'.l2. S26·MW03.oo1. 526·M\Ml3-OO2 

~lfteld bliln~slWon: Order 9509168 analyzed tor volilble 5emlVo<a,, ~. ~no PCB org~s 
S27.TaO\{VOA ONl 'f ), 527·FBOI.ooI . S21·FB02..(101 S27-R60HlOl 

,,,.,.11:1 blal'lksMlork Order !i5092211 al\afy:led for PCB OIIjaIllCS, S26-RS07 

The .amplfl m for trle CTO 0222 Naval ScIlooIInr:fWl Head. MafYlanO r:Dnust$ of _ nty·lhre. (23) .011 
Hmpl&l. onl (I) AqueoU.lrrp t>iarlk (dutgNloted ·Ta), two (2) aqUeoUI Mnnte btanh (duIQ ... ted RB). 
and thrn (3) aqueous lield ~"'ra:s dlllg!\;lted (·F Il) Fgur ~Id dr.rplute5 were intI~ w~n>n 1111$ .ample 
delNery group The fiald ~rrs ;IIe Ihl tollawlng F002IS2$-MW01.()2. FOO.IIS05-MW01.(11. FOO71$25-
~..(I()I . and f'OOBIS2&..sIlCW.oo1 Sa~tH _'e .nalyzed for ,t,ppendiJ< IX 'IOIiItiIe. wnwoI.ti .... ano 
PotyenlorVIoIted 81phen)'l (PCB) orglMlc OOmpQ\lnds. 

Thf. umptes were COIIectId try Brawn & Root Envoronmenurl on SeplemDtlr 18, 19. 20. 21 , 23. and 2~. 
1m aI"Id IImIly.l:ed try GeMrlI Phyla E",,~onmllm.al $eNron. TM DI1!.ntC eompound .ntI!yM, I. g , 
\'OIatiitt . • eI'TlN"QI"iII!. and PCBs) wele analyzed IS Na~.1 Energy and EnvrrorH"entai Support ActivIt)' 
(NEESA) Lel1i 0 , US~ SW·845 ~ethoos 82.0. 8270. atI(I &180 



MEM O TO: 
DATE: 

Summary 

lEEA~~ SIN"'GOGA 
J",,..UAR Y 10, 1996 · PA GE 2 

C-t9-01 ... ·076 

AJ I cor:1pOU nd. were s~~sful!y an'~ZII(I Wllh rne exceptIOn of thO" ct;mpeurKI rl11U111 considered 
unU5;il)le The ~r.d,ng5 eHered If' :1111 lepor1 are 1>351:0 ~con • g.neral rev_ III ~I ;l\/auabie d;d.;l 
llldudlllQ daLii comc;I'U!nen holl:Mg lImes until e'(lractlOlli .... alysIs GClMS tuning and o:;IIfrbrnuon dat.l 
laboratoty and field quailly control b<0lnl< rnuHs, surrogate spike reoover>e.s, onternal standal'lls 
poI rformance, laoorBtory control samele ar:aly..es matnx spike/matrix SIIlke e~~IH:atll a nalyln, compound 
IderM.cauon ;tIKI quanhl<lbOn T ent.ll,..ely rdenlltled compouncs w .... not provided lor GCIMS an.lyses. 

Areas of tcrocern wlm "'$pee: to da:~ quality are IIS [e(l below 

t.!~!Or Probleml 

• AC:cOldlng Ie tne .. boralOCY case narriUlVI cnlo.roprlne hl.'JUIeI\lofOl)nllll. anc kepone w"l not 
aNllyzeo. Hence me noneell!C1i!d r&suHs repol1itCl for theso compound ...... reJ"CIed (UR) 

• Thl ", , ~ al aM Continuing eanbr8110n Re lilwl Response Facter.! IRRF.) lor' , .. -<lIO)(IIOe, diall atl. and 
... rUtroq~OI'n.l-ooo& were less 'Mn 0 050 F ... lure to meet 1/11'11 QUiIohty control cr~er"'" mCliCalM 
tnaC !he 1'l)Oralory 5 iMlruments could IlO{ acIwYe AIlSfactor( sensrllvlty lor I~ comlXllmds 
there1ora. me as~IlC"'led POSot"'1 all(i nonoetected res1Jltl lor these compound. ilre .....,.,.,. 
eompromrsad Nonaeteclee rlsults reponed for tMHI com~nds W1 the a ffected sampils are 
con,.cIered to btl wlfeh:ab~ and lire rej~, fUR) ThIlM! rHutt. are tI~.&d very low 

• The conhnUIf1g catitlnlticm RRF .. for 3-nltl'O:ln,hne lamphuf ~na pheratll werl Ilu tl1;tn 0050 
F,UUrll m meet th is qualIty COrltrel WI/irIOn O>dlCStes that the laboralor)". instruments <:Quid nOl 
ICIIlll'le sallSfac:tay iWf'lS1trvrIy lor these compound. therefore the .$SOCIlII1CI pcsi .... e inc 
nOl'oOe!~ rvsults lor IIIeM! camoounds are severity camproml$l!(l honoelected IISUIts repOrt8d 
for II'Ie5e CQmooun~1 In thl a~lIctld sa~les are con.id~re<l to be unreMbte Hnd ale II!IJOCteO, (UR) 
These results are blllle<:i ~ery lOw 

• Tltt wrrog.te Pel'cenl Recovery (%Rl tor pMnai-d5 was less INn 10% In semple S2i·FBOZ-OOl 
nnnmpie lOIn re-<llxtr,C!ed .na runatyzed grossly outside of the holding lime ~ence th& origmaj 
,nlly". was used in the ~alidati'm of thl. SDG Nondetecte<i lesullS leporteCI tor ac;rd-frlCtlon 
almPOUOOI .re COIf1JOlred 10 De urlreliablol .nd .re r...,ecled (UR) Thfle resull1 III. blilHCl very .. 

M~or Prtlbiem; 

• Ir.ltlal calibration Percent RelatlVl Standa l'll OeVi8b01'1 I%RSDs) for IlCetone, proptQnltr~, 2·but&00rle, 
1 . 4-<1IO~an~ dLbl'llmocnloromatNlrtft . 1.2,l-trichklmpropene ~nd lampnur &J<Ceede-d tI'>e SO% 
YIIIlcIaIJon qu.trty CQI'ItfOI cntenon This c.alll)mbon notIcornploance mdicates a Iac.k ot conSIStanr;:y ., 

instrumental I1ISponset whH:h eoukilelMl to compro!fllSfld quantllatlon 01 poSit ..... line noodlteCl9d 
re.uKs ler the a ffected compound. Th& nondetec:ted results repo rted tor these compounds In !he 
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.lfIejed sa"'ll'n wlrl qualified n Hl0rrn0ll!il (UJ) Acelonll resul1s qUllkl!ed as I resull of btan ... 
contamlnalllHl wete no! fuMer quahhed Nonaetlettd results lor 1 ."_th"""ne and lampllei' wMI 
rlJ8Cletl as a res~lt c1 more severe C3libmtton nonCOlI'Pnances. The o,rect"", 01 !)Ia$ camot be 
deltmwl<ld 

• An .,Itial calWrBlIOn %RSO lor r'r'IIIIhyle~ chlonde e~ceeded the 30% valldat.on Clu~ llt~ ""trel 
emenon. Thill QILbratlon nom:oml)llance ondiC;IIlH 1I,"::k ol cans'518flCY In oniWUmBnlal responMlS 
wfllU> coulll leaa to cOmpromised qwonl!latKll1 ot PO$love resutts lOt till affeclad COl'l'lClOun,:t "The 
pO$Ii/Ire results reponed lor thIS compound In me afIec!ed samples _e quaifled as H\llTla:ed, (J) 
1'11. a.ectloo 0( OiU camot be dtI(~lned 

• Conunurng cal,b'"liOn Poreent DIfferences I ');,01) lor • • nKroquonol.,,- \ -oxode. :'roltroand,ne lamphur , 
me\~aD'!r""ne 1. ~lmmhylphlrl8thylart'llOe iOn!! _,.mlnooIPheny l e)tei!OSl the 50% .aIodatwn 
quality contral cmenDn ThIs caubrallon noncompliance Ind,cates a IlIck 01 conl;lilency N'I 
""tlUll'lllnial re5panws wNCn coukl !earl to comproml$ed quantJtalIOrI of pos~ and nonde>.8Cled 
teSUltl lor Ihtl aftllC\ec:! compound Thl nonde\ected re5Un, rePOrtI:!l fOf !heM! compcKmas .., 1711 
atfecte<l sam¢u wille qualified n estimated , (UJ) The drr""tlOO of bin canllOt be determined . 

• The folklw1ng com~Cllnd5 weill found rn !he low ~ laboratory ITIC!thDd aM field QllalL!)' cc:rnrol 
blinks al the mlUlmUm corll: .. n l/lllJOnl lRdK:a:eli 

methylene chlonde 
mlthylMe chlOrldol 
..:.Itonl 
_tone 
.~·2--pent'l'IO~e' 
OromodlchJorometh' ~ I' 

\ ,1,2.2--1l1uachlOl'oetl\ime' 
I 23-UICIIloropropane' 
I , 2.(j,bromo-l-etllOrtlptopane· 
dil:lrQrnoch\oromatTlane' 

MaxImum 
C9!]cemralrcnl 

\ 6\ II!jIl 

256~1I 
1 .57"gil 
52B~ 
20 pglL 
8, 1 J19IL 
:\3.3 pgIl 
1 .5 W'L 
2.DpgIL 
1 7 PQlL 
2·WL 

M;\X)rrIOJm 

Cortcemml!Qns 

"""'­,,-
Samples affected, AI low 11tV1I1 iSamples. 

" .. " 
bM! 

16 1 ,u9lL 
25 6 JII)Ik!l 
157Wl 
5l 6 JII)Ikll 
100 w'Kg 
40 5 JJ!lfkg 
\G6,5~ 

1 ! JII)Ik!l 
100~ 
8SWkG 
12 0 "gI'kg 

Act~ 

I.m! 
120 pgll. J961191k!1 
180,.,;IL .528l'91kl1 

Maximum ClJncenualoon Wat delec!ed WI • reid qualoty control blan~ 
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• 

• 

• 

• 

• 

Adjustments .. ere maoe it)r the I"'rt:enl moo..cure ddu~on facwrs. and ahqUOl useo Inr ""IIIYSd 
Results reponed IDf tn. a~l'PmenllO~d compoul'lCb ~pnrled at conl;Ql'llrJlllOn' WllrUl'llhe act10n 1",.1 
h;JVe ueen qualified (6 ). anet atfI CO~51_ to De raise pos,uvt!S (artdactl 01 blank COIlt.1ml!lil'.oDO"1j 
No actJoos wer~ neetSsary for • .ffiI!Ihy1-2.pentaDOlle brnmDdlchlDrornolllane chlarofann. 1.12.2· 
tl!U"XlllDroethane, t ,2,J.tnehloropropane t2-dJ~D-J..chloroproPM~. and d'bromochklfDmeth8ne 
~5 these C<lmpOoUlIIIl _'e reponed 1.5 nondetected In the affected _lfCnmf;'nlil samples 

The surrogate recovery fDr toll.ll'ne-d8 wat low on Simples 527-f602"()01 and 527-SS-001 As a 
res~~ or Ihne noncom~"lnces t"-e samp~ were reana lyzed , However, the reanaly5e5 were 
perl'ormed gross~ oUlSlde of the holdlng tunt. TherelDfe. tile ong",.1 an.~s.el were used on the 
vBdaoon of 11m! $OG POSH",e and nondelKl~ rewlls for a ll tarpe1 compnunds were quUfled &s 

esI..,ated {J) and IUJ). resllO!CIlvei}o The dlfer;lIon 01 blill could not be detel"l"l"llMd 

Several sUl"fDII/j,te rte:OIIe ........ "eflI h'!lh '" umplts S27-SS-1J02 and 516-5B01-1J2 As a resull or 
these noncomphances Ihtl samples \Wf"rI reanalyled Hnweve-f. the ruNo/V.tI$ WlHe pe<fonned 
grossi}o O<Jt$Jde of I!\e Ioold<rlg bme ThererOfe , ti>e cng,nal HnHIy~,", wera us.e<! ln Ihe valtda1lOl1 or 
this SDG Only posnlVtI ff'SU ~S are affected tl'i high surrogate recove~n P05HIVII rllsults for .n 
target compound. were Quallf,ed as estimated (Jl The direction of bln could rIOt tlf! d.,termlned aa 
tntlS!! ",suit' we,.. alae affecled by other noncomplL~n<:"$ 

All !hr"", Inwmal lIandard aftlas W<!fe lOw If] IICIIT\ptlll 527 -FB01-OO1 arlO 52t1·SBO t--01 As a rHuII 
DI thiS noncompr..,ee the sample _ IUnaIyl:lId How ....... r. the rean.a1y1lllS _II performed groHty 
ootsu:le of!he hDld'lI9 nme. Thererore !he OflgU analyses were used If] the vaiclOlbDn 01 thIS SOG 
and compounds quanllt;lted USing the tailed '"ternailtandal(lalUl were qualr'led as eSl!motlld (JJ 
2M {UJ). Il!$OedJvtIIy n.. dll1!CtlOfl 01 tllas C<luld not ba detemmed 

The Inlernallitandard area tor chlorobenuHle-a5 wallow In sample S27-5S-002 As a r1.Isult of t~1s 
Mncomphllnr;e 1M SImple wa s re~nll~Ze<l However, t~ reanaiYSlS was oerformed grossly outside 
of the OOIdlng tl1T'II! Therefore Ihe onglnal ana/y"$ was used in the validation of Ihis SDO and 
compo...,ds Quanl~8led "SU'I!I ti>e la,ied '"ternat stanaard graa were qlIellfllld 8$ I!l5tmated (Jl atld 
(UJ). respeClWely The C'II!-ctmn of b~ could oot be determIne<!. 

The Internilii standllrll .rea lor bJomochlorome\llane was low in sample 526-5601--02 As iii rel utt 
01 !hIS nOncDrTlJlllaroe. the sample Will reilll'llllyzed H"""""'er. the reWta'V'" W<'I$ pefformed 9Jossl'f 
dUtSiIle 01 the hnldlng lime n""elcoe. the Ol"lglrlal analy51s was used In the validallOn olIN. SOG 
and compoo.lflds ql.l8l1~t .. ted us'ng the laJled onlemal 5-I;lI1dard am ___ quallfi«l as eSDmaled (Jj 
and (UJ1. l~tivel1 Thll drledJon of ~13 ' could not be delermlned 

POSLbvD resulls raported at conctmtriltlonl bitlDw the CRQL are COIlSldered to bit estmated lind . re 
~uallfied (J) TIlII d,reetlQn of biaB cannot t)t determined. 

The 'IIoRSD lor several volatile and Sl!nlJVolat.le compouna. were grealet tnan 30% No .. dions wer. 
fI8MI5Iry since only nOne!eteeied rHlIlt!I ~r. reported !tIr the atle<;\e<I comPO~05 In the afledad 
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samplu 

lhe %RSD tor Amdor-1232 iJIlO ArocIO,_126l1 _ 'e QrNler than 20% No actoons \Ite<e nece~SiIIry SIOCI: 
only nonae{e~ed resllns 'Nere repo<1e<l lor 1M affectea eampounds '" the .I!~<:te<l samples 

The ~ge 01 the PCB fnt::tlO~ Ga. Chrom~tograph Inj&cllcn Log lor IIl&lrumenl 5-110011 IJ conta,"~ Il\e 
.,~,al cal,t)r.ll1lOn sequence :or 1'TII".ng I,om lile data p..:u~ 

The mal CQAcnu",!! UlhDrauon .. the PCB .IInmy1Jc.aI WOllen"" lor mtrumant 589011 KL " mlS!lrng frQI'l1 
Itle datil pado;a~ 

Volatile and semrvolatlie 1,,,,,Io;:n matrur 9pl keJmatn~ spike dupicate nooeomollaocl!$ were r'IClted No 
'lCtH:ms wa'. warranted aCl;ord"'g :0 ReQlOO III da~ .alocllltlOll gU'r:Qn(;e 

The , ... rogare reccrvenes rot2." 6-tnbromopnencrl WIIrehogh In samples l CSA- 527-FB01.()O', FOO2. S2S­
MWl)1'()2 FOO4. S28-MWJ1-Ol ano SOS·t.l1M)I.()' Addioonalry. tM surrogilla r~ lor 2· 
fiuorcp~nol 111M b\// ., sample 05-RB03-o, No ac:tlQl1 l were warranted lex these noncompllances as only 
ooe fracnona l ~rr09i1le reco~ery Wll' Mocompllan! 111 the ~ffe~ed sampleS 

The 1I\)'1OII"le >'f!<:CNery 'or dec.ild!loroblphenyl (186%, wu l\Iyh In sample S26-S803-D02. No acuoM 
_e reqUU"ed ~nce no POfoillve '''5Ultt. _e repartee! lor ""get CO!"1poUl'lds ., th,,;; sample 

No other problems were nOI9d 

laboratory Petformlne.: f_lethyie<1e Chlonoe ana aeelOtle W@ffIdeleCledrn labor.ltorymethOdbiooh 
5ev1!ral Inillat ano COAIlnI.WlQ caj,bl1ltlOn noncom~aatIC" were present In I~e volatile, $8<TUV'OIiI~ ana 
PCB hellOn, 

Othar Flclors AffecllnG Dua Qu~lIty : nterewere seve ... ncncomplianl 'to/alile and $8l'T11VoIame fractIOn 
su ... to %Rs. There MIIe..,1 volatile fradJon "'\IlI'~ standard are. non~mpljal1Cll5 The ... weJ8 0Iis0 
III\'eQI rn3IJIx SIIlk8Imatn. spike d~ AOflcomphance. POSItMI resU115 reponed 11\ eoncentrlllJOf1. 
below the CROL 111111 eonsldefed to be UtuTlated 

Th' data for tnese analyH's we"" ,evlewed wlIh referenca 10 melhOO-lpecofic qu~llly COnlrol crileria, the 
"Natlon.1 Ful'lCbonal Guidelines lor O'llank: Data EUlua!>o1l .. (919<4 ), a8 &meroded lex u$8 Within EPA 
RegIOn Iti. ~nd lne NEESA !lulClelrlll entotll!(l "Sampllog and Chemcal Analy5i5 Qu.1Ity Assurance 
reqUtlem.nts lor the Navy InMllllatoon Restoration PRlgram"' (NEESA 20.2.(M7B June 1G88) 

The "'" of 11"5 roport ~H 0Mn !om1u~ted 10 1IIddren only meso problem arllas affecting data qualoty 

, atteSt that t~ data referer'lC!!d ~ e r.1I1 were ~alidaled acccrdlrlg to the '!lreed UPOn ~311".tlon cntena 3!j 

SPllGlflM in the NEESA Guideline!! VoCI tnt Quailly Assurance Pro)ecl Plsn (CAPP)· 
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JOSlp/1 A Samch~1t 
Oala Valld,lkm QlOtIl'ly AuuranCII Offlelr 

AItKI'I.rr4'l11 

1 AppeI'II"- A • aual'lIed A",.,1ocal ~",,[15 
2 AppendOi B • RMIdIA .. Reponeo by !/'Ie LallOr.l1Ory 
3 A~ll< C SIIPPOI1 OClCu~aLon 



Oilla Qur u., Sum!!!uy 

UR ~ rHuII c:lrI&ICIerea IG t. unreUllle as iI result oIeXln!mef)' low SUffOgau. "-RS ....:I 
low 11'\;11.81 ..-leI 0DnI'""'"II a..bmon RRFI 

UJ NlIAdetect qtia'.t.a M -*""'* .,. I8SUIt 01 CI"briJl!on %ta ~ 50% 

J • Estm." P _ mufti lor vanou. !ea .... aI reHOl'lS (ie ....... iItJOOo ~. 
qu.ntdabon percenl O.tt."1CU erI(I v'" leSS II'Iilon tne CROLl 



Brown & Root Environmental 
INTERNAL CORRE SPONDENCE 

C-4t'()I-6-083 -TO: LEUNN SINAGOGA DATE ; JANUARY 10. U9S - .-
f ROM' KELLY A. JOHNSON CC; DATA VALIDATION f ILE 

SUBJECT; ORGANIC DATA VAU DA nON _ EXPLOSIVES 
CTO 0222, NAVAL SCHOOL, INDIAN HEAO. MARYUlND 
WORK ORDER NOs. UI)t1U, 'SOUM, 9501200 

SAMPLES: 4/1oOj1flNo.k Otde>r 950918&, S27-S$.()Ql, 527-SS.oo2. S26-5801-01, S26-SB01..()2 

ltlOllN.'oik. Order 9509191 fOOl S2'-MV'I01.o1 . 526-MWD1-02 

311Oi11Wor1< oroSI 9509200. F'DQ3 S05-M'Mll-Ol . S05·I,4V1r'OI-02 

311'otId 1!I~"'s/Wof1< Ototr 9S09188 S27-F80I-OOI . S27.fB02-OOt S27-RBOl-OOl 

ltrlllkl ~1~nkli"li'Q'" Ordal 9509200, I/5·RB03·01 

The SlImp/<! s.eI IGI' II'Iit CTC 0222 N~v.' Sch<>oI Il'Idllln H~acI, Maryland conSISli of ten (' 0) sou safn9lu. 
two (2 ) IQueous flllSate I;4nluJ (~signated RS), 11M two (2) aqyeollll f'eld tJlanb doI!$IgMtecl (.fB) 
S;unoIn _e .nalyzed in vaOoos lor hrge, CompaunQ Us, (Tel) sw-&46 Method 8330 COI'IIpounds plus 
penl>lleryltlrRoi tetr'Mrnte. I'lItrogIycenne • • nd n1\lOQuanldll1e 

The umples weill c.oUecte!l by HallIburton NUS CorpgrabQn on S.J)llmbor 18 l It ana 20. 1995....a 
~ed by General PhYlJles En"..gnl'f\"nGlI SeNK:eS_ The IlIrget compound '>tpk)$1'V1l lnalyns _. 
analyZed 11 NUll Energy....a E""orO<'lmentili SUQQaft ActNtty (NEESAl levei D. Y"",," SW-846 MethOds 
8330.1'1d Modi~ed USATHAMA 101 nlt~""nldll1' 

All CQIT1pgurK!1 ...... e s~cceuf~11y .~lyzed Wltll 1111 eXCl!Poon cf those Cgmpoo.!nd IlIlu1l$ ccllSlCl'red 
urwo.able The IindtngS otIered ill thiI I"'port II. based Ypgrl I venernl ~ aI 811 Iv.ilable dala 
InCiudmg !Uta cornpletene$$, I'IOkIIng Ilmes until ,.b&dJO!l/ I~. lilboratory .nd field qUllity control 
OIank IlIsull::!!, 1~lTOSiJate Ipilcllecavenn. \aooramry control semple InalySes, compoond IOlntlliciooon and 
quant~ation 

....... s 01 concem wrtn ~ 10 datil qUll1ty ., listed below 

• The SlJrrogate P~n::ent Reco\IMY (% R) l()f ."'~lOIlmline was UIO ~ IImple S27·FB02-001 Thia 
&ample WH '1'-I!xtracted and rUNllynd OUI atill dll~1d a ~erc '!loR. Henc:I . !hI crigrnai 'nalylia 
wn lISI!d In u.. validallon oj \his SDG AI tat!!e' o;QI!'IJID~ds.1CCI!pl nilfDlJuln~ •• cont.odlRld 
ICI be ~ .. * and 'I, ~ectf!(I. !UR) n- rnu" are bilHII ve<y low 
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• ContlnUi~g Ulilbra~on Pert;tonl Oltfarer\Ca (%D) for 2-amlno .... 6-d,nitrOtOluene exceeoeo Ine 20% 
valiciatlOll !luallIY control cmencn ThIK calLbrltlOrl r>Oncomplt~nce .,d,cates a lad< of coo:&:steney In 
.,snvmental .e~POn~s .... 'dI could i!!ad fO eom~romIs8<l QuamrtatlOI"l 01 po&ltI\/" .e$Ul(, lor lhe 
atfftC1e(1 eempeund. Ont,. pO$~rv. ntWfts ate 8tfec1e11 D)I 11>8'" aohl)f8\lOf1 noncomoDallCH POS,lrve 
'eMllls reponell Ill' !Ius comPO"~no m !he affected umplols were !luabfled as "surr\ll!ed (Jl The 
dlR!Clllln 01 I:n8, CIInnot De de!emuned 

""" CoIlunwn" u.hbrahon '-'Os for 2·a""nO-d'Mroto!uene . ·.rnmo-2.6-dirutrolOlUene. and 2.6-d,nnrotolun.na 
exceeottd 20'4 I)UI ....... " leu than 40% Onty nandeleGled resub we ... &I)Orted for me .l1ec!ed 
comoounas "'In. al'ec.."", samolu ~C8 "" 8CIIOM _e reaUUed for 11"1 .. 1 .. nonCOmo\taf1C81 

TIle results for 2.'.5-tliMmcoh.ene Uceecled the ml!rumenrs bnei' calibratIOn rJI"Ige. lne samples Will 
diluted 'O·fold and reanatyzed Only tM. 2.4.5·tr1MrotOluene m$uH f"(lm In .. 'O-foid d;lubOfl analye11 INn 
USed on Ih(o ~.lioilbOn cllni, soo 

No other problems were noll!o:I 

Oth. F,cto~ AIt..,lIng D." Quality : A poor s.urrogat .. recovery""85 nO!&d in o.arT\lI1i1 S21.FB02-OO1 
~~ Foo3 re-qwred <IliuOOn to tiring 2. 4 6-tnnrtrclOlll8n. onto lne !mear cahl)l"lmon rafllle 

Thl! ~!8 lor these analyses ~ revl8W9d WIth refef.nce til melflOd-soectfic quality contt"Ol cnten • • ml! 
"National FuncQonal GUioelinel fof Ot;aruc Data EvllUiItIOn" as amended for use WIthin EPA R.egJOn 
III. ~rod the NEESA guodtllines enl~1ed "Samphng Md CI"Ien\<CBI Aniltyills QYllrty Assurance reqYnments 
/or the Navy InlllllatlOl"l Restorarlon Pro-gram- (NEESA 20 2-1l478. JlJntI. 1988) 

The tl!xt of tn,s .eport ~as b~ lormu19ted to addre" only those problem .reu IIffee1'"g ciata !lUlli1y 

., attest IhIl1Ihe datil rel"'''''ee<I h,..,., were validaled aceanlmg b Ihe It9reect UPOn validatIOn Clllen. as 
5peafiea 111m .. NEESA Guodel:on .. , anc! the Quality Aa.~al"a" ProjecI Plan (QAPPj,· 

!l ; \ 
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.10MIII' A SlmCl","'" 
0.. IlIIod.no" Qu.lilty A1'Ufl!'l(;e ~ 

1 Appef1dllC A a ..... 1Iea Ma/VtlCll RIISIJ~' 
2 Al)peI1dtJ: B • Rnullll u RlpoMld O~ till Laoor.tory 
J AplI(!f1dl. C Supporl DQ<:Umenlatlon 



Oilil. all.III I![ Sum .... ry 

B Po$1\M [1H4I11 QulJied ., • rewll of rneI~OCI er flflld q .... ty ccntrcl blank COIItanun,tIOn 

UR NorIoet.aea fHUII cansld.fw:110 Dol wv.ka~ ... '" fI!SUIt c~ e>:t .. mety ICW .urrog.ale %RS eng 
low inIo.eI eng ~ c.aIobr100n RRE. 



Rrown & Root Environmental 

fROM : R1ct.."Y C. DEPAlIL 

SUBJECT: L'illIlC"'';IC DATA \AUDAll0S-

INTER.. ... ~AL CORRESPONDENCE 

C-49-12-0S-285 

DAn:: JANlIAR\, 16. 1996 

COPIES: D. V. nu:s 

TARGi1' ANALYTI: UST (TAL) MET.u.5 PLUS CVA1'o1P£ ""'0 TIN 
NSWC L'\'DIA/'.' HEAD 

SAMPLLS: 

6fWlttri 

4JSoill 

SDG 9509188 

S27-FBOI.oo1 (qamde) 
S27-FB02·001 (cyanide) 
S27· RBOI..()Ql(cyarude) 

S26-SBOJ ..()I S26-SBOI..(}2 

S27 -FBOI.oo1 (filtered) 
S27 -FB02..O()1 (filtered) 
S27 -RBO 1-00 1 (fllte~) 

S27-SS..()()1 517-SS-002 

GP EnVironmental Laboramries analyzed four soils TugC'1 Analyte List (TAL) metals 
including cyanide and tin. Additionally. lhrcc field quality control blanks wert analyzed (or 
unfillered cyanide analyses . 1bc same rICk! bJanb wert: also anaJyzed ror m~rt:d TAL mc:Ws 
wilh the excc:ption or tin. No flCld duplx:.ucs were included with \his analytical data jt:( 

These samples were col1e~ted by Brown & Rool Environmental Corporation on 09118/95 and 
analyzed by GP Envlronmernal CorporllKlD under Naval Energy aDd Environmental Support 
Activi!)' (NEESA) Lc:w:l D Quality ASSUf1lll7/Quah!)' Coouol (QAlQCl cn~na All anaJy5CS 
wen: conducted using Contract Laboratory Program (ClP) SQ.Ic:mem of Work (SOW) 
analytICal and repa"ina protocol. 

Summ3Q' 

All analyteS ~ "'Ca'ufuUy anaJ)'ted. n.e findings offered in thIS report ~ based upon a 
geDC:nl review of an Inilabk data inl:;ludin&: daLl oomplc1.entSs, calibration data, holding 
times, laboratory method and field quality control blank5, ICP imerference check sample 
ruults. matrix spike and dUplil::ale results. labofVtory control 5llllpJe an.a.lyilts. lCP serial 
dilution aJWyse~. and &raphiU: furnace ;lIomu: absorption results. 

Minor Problems 

• 1bc CO!llr.l~1 Required ()e(e(;lion Limit (CRDl.) Standard analysIs recoveries for arseni~. 
ClJeium. ma&nesium, ;rnd nickel uc......ted tbt 110'1 upper quality cornollimil. Heocc: . 
positive rcsuIu < 2X CRDL for anenic. alcium, and nickel """ere qualified as biased 
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high, "K" POSili1'C r«uh~ for TlUgllCSlUnl < ;:X CRDL wen: qualified as e.slimated as a 
n:sult of problems l'IOIetJ during t~ lCP w:nal dJ!ution analysis . Ovcl':lll bias for these 
n:sults coultl 001 be detl:rmurd 

• The CRDL Standard arudysis recovcms for cadmIUm. coppa. and lin were below \he \lO~ 
lower quality comrol limit Hence. positive results < 2X CRDL and nondetects fO!' these 
analytcs were qualified u biased low. "t· and 'Ut", respecuvely . 

• The CRDL Sland:m1 "lIlIlysis rccoverie~ 
NOndetects for thu analy\c were qualified 
n:s.ults could 001 be Oclermmcd 

for chromiuID were 
as ~timatetl. ' ur 

both h1gh and low. 
Overall bias for Ibcse 

• The foUowlng cunt.ur"n:tnts were pn:so:m In the laboralory mrthod or preparauoo blankS al 
!tE follOWing m:UlIffium toncelUl3.UOns indltated below: 

Anal)'te 
sodium 
lin 
UOC 

MilIjmum CQ!lCeDlraJion 
34.282 mglKs 
-4l,j ug/L 
I 082 mg/Kg 

NA 
jAI mgfKg 

lA Igm WIO lOOmllOil SlImp": digeSlion IPo'1S employed ror the lOils in thu SOG. 

An action level of .5X the m.u;imwn comamlnam level ha.'l been esu.bllshed to evaluate the 
sample data based upon blrnl.: conwntMtion. Sample welsht. moisture content. and 
dilution factors wen: cornidered plior 10 the application of the aCllon levels. Positive 
results for sodium wuhin the actIOn l~vd were qualified as laboratory artifacts. "B" . No 
validation actions were ~ar)' for zine as all positive resula uceeded the action level. 

• Negallve blaolr: COOOImination (i.e .. buc· hno: drifting and poor Insuumcrn response) was 
IIOlaf fot lin. lienee. positive rewlts and nordetccts for thu anaI)'lt In affected samples 
were qUI.Ufie1:l 15 biased low. "L" and "UL', rc5pCCtivel),. 

• The interfering analyte iron was prcscm in samples S26·SBOHXll ;md S27-SS'()()1 at 
concentratiOns which were comparable \0 the amount present in the ICS solution for tlW 
analytc. AGdition:llly. Ioe",eral a.oalyl~s which were not ropposcd 10 be pn:scrn in the: ICS 
solution (n:lmely, barium, copper. manganese. zinc, and tin) ,,",en: present in this solutiun 
at \cVC'is which cxcecdctl the rDLs for lbe$e anaIyleS. Calculations of a.llIDated 
locrl'ereoccs for lbcse 3nal~1C;5 indQlcd the possibilily of nea,adve interference alIects ror 
lin in tbclC sampln. Hence, the nondcteCted results foc lin in Simple 526-5801-01 and 
5amJlle S27-SS-00 1 were qualifJed as biased low. "UL". 
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Additionally. the possibil ity of !'Ielj:ltive interference affe~!s e)(lSts for copper in &ample 
S27-SS-OOl. Hence. the pOsilive resull far copper in this sample was quali(led as biased 
low. ' to. 

• 1bc soil malriA spIke recoverie:i lnIlmany. lead. and mercury wCle marginally below the 
75 \\ lower quality control limil . but > 30%. Positive and/or nonde!e~ted results for these 
IlUlytes in the affected samples were qualif~ as biased low. 't· and ·Ut". respectively. 

• Tbe Rdau\'e Percent Differences (%RPDs) for tluumium and flU.1l!!11lCSC ucccdn1 the 
35':' quality control limit as noLed for the soil mauix when sample and duphcaTe resulls 
uceeded .sX CRDl for these analyles. Only positive results were reportcd for these 
analYles in affected samples and ~ results were qualified 15 estimated. "1'. Ovenln 
bias for tnesc results tould not be de~J"J11iIEd. 

• Problems wen:: noted during the ICP serul dilution analysis for iron as evidenced. in the 
SOli mamx. Only po~itive resl.lllS were reported for this analyte in the affected samples and 
these results were qualified lIS estimated. or. Overall bbs for these n:sults could not be 
dc:lCrmined. 

• Additionally, problems wen: noted during the ICP serial dilutIon lnalysis for calcium and 
mlgncsium as evidenced in the- water matrix . Positive resuhs for these analytes in affected 
water ~ample~ were qualified n utimated. "1" . lnsufficient evidence was present to 
substa.nli2.te negative interference affcclS and ..... ananr quarirlClltioo of noDdetec~ 

llUgnt$ium results . ()o.oerall bias lOr Ihese results could 001 be ~rmined. 

Tin analysc.s were not performed as noted for the wate! analyses. 

The CRDL Stand.rn:l analYSIS =:overies for lad. iron. and thallium. were higll. However, no 
validauon actions were warranted for lead UJd iron 115 positive resl.llts were> 2X CRDL. No 
~ctions were warranted for thallium as only oondetects were reported. The CRDL Standard 
analysis rccover~ for chromium were both high and low. However, 00 validation actions 
were w.JTaDI£d for posnive thromilim I'C"5lIlts lIS Ihese results exceeded !X CRDL 

Contaminalion present io sample S27-FB02-00l was not used for blan}; IlVJ.luatioo as 
concentrations of analytes typically tbuoo in "hard' water which were present in this sample 
iDdicate potential problems with the: origin of this blank. Contaminalioo prestnt in this blank 
IDII)' not acCUflllcly re~1J( actual rlCld conditions, II a suspected that this blank was 



c .... 9-12-o5-28S 
MEMO TO: LEEA:iN S~ACUGA 
J)AT'E: JANLAR" 16, 1996 - P"'CE 4 

~ol1ectmg using potable lap water FunhelTIlore. blank contammation plesem m the remaining 
filtered field quality conlrol blanks 15 inherently non applicable to the: environmental !.Ilil 
.sample!> in this SOG. Hence. contlIJllnalion present in these blanks was not used during the 
bliink: evaluation scheme 

EJ,CQltive Sunymry 

LaboratoI1' Performance: The laboratory incorrecu)' spiked the concemralions for lOme 
analytes as noted in the: Comract Rr::quired Detection Limit (CRDL) Staodard awr.lyses . 
Addlt, '1 Iy, the CRDL Standard analysis recovenes for numerous INlytes ..... ere poor. Some 
inalytc .ere present u contam' ..... oo in the laboratOry method blwi. Base-line drifting and 
poor UlStrument response was nored for lin. Several analytes wh Ich were llQ1 supposed 10 bo: 
preseru m !he ICS whlllnn ..... ere delcered In Ihl$ solution at levels whICh exccc:dcd the 
respect1-'e IOu for lhese lllJ l ~'I<':S , LJbor.uory dupl~ unprceiSion W3$ noted for chromium 
and manganese: as ev!(ScOl;Cd m tJu: wil matr1~ Problems were nOled dunng the ICP senll 
dilution analySIS for Iron as evidenced In the $011 maUl~ . Problems were noted for calcium 
and magnesium as evidenced In !he water matrix . 

Other Fadon Arr«tina Data Quality: The Interfering analy«: Iron was present in samples 
S26· __ .oJ-001 and S27--SS-001 at ccmccruratlol\S wllieh were $lIfflCiently lIian as to il\lrOdl.lCe 
tluerferclll:C: arrCCIS. 1bt soil matrl.l. ropike rccovenes for alllamony. leJd , 3nd mercury were 
m.ulliDilUy low (i.e .• < 75,;(; . but > 3O~) . 

The data for thes.e 3na1yses .... -en: revIeWed with referera: to the "Nlliooal Funcnonai 
Guide!iIlCS for Joorgank: Data Validation". as amended for use within USEPA Region III and 
the NEESA document entitled 'Samphlli and Chemical Analysis Quality Assurance 
requirements fOT !he Navy Installation ReWJration Program · (NEESA 20.2-047B; 6188). 

The {£xt of thi5 rqJOn has been formulaU:d to addJ"CS$ only those problem areas affecting data 
qwtliry 
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K-

Qu:llify posiuvt n:suks < 2X CRDL <b blued high as a result 01 CRDl Standard analysIs 
~very > J 10'1 

L -

Qua.lify POSULVC resuhs < 2X CRDl as biased tow as a result of CRDL SWldard ~l)rsis 
reco"cry < 90% and/or as ~ walll of base-line drifting md poor II1$trumcnt rC'Sponse aDd/or 
as 3 rc5lllt of negatlvc nnc:rferencc affectS Sternrnin!! (rom high lI£rfc:ring anat)·te 
concC:nLl'1lLLon. 

VL-

Qualify nondel«tc:d results liS t>ia~ low as I rcsuh of CRDL Standlll'd analYSIS 1l::CO'c:rie:i < 
90% and/or as a rcsuk of base-hne drifting aDd poor instTUlTll:ot ~~ andlor u • result of 
qallvc: I~Crcnce affect!; stemming from high mterfering IIlUIYle COJICCnll'1IllOO. 

UJ -

Qualify nondelCCted rcsutlS IS cuunatcd as a restlll o f poor (I.e" bOth high and low) CRDl 
Standard analysIs rcawery Ovcnll bi.:ts for these results could IlOl be detc:nnutL::lJ . 

8-

Qualify positive resulLS as laboratory anifaclS U • ICsult of blank contamination. 

J -

Qualify positive results as estimated is a result of laboratory duplicate imp~ision IDdlor 
problems OOted during the tCP serial dilution analysis OveraU bias for lhcs.e results could IKJ( 

be determined. 
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SDG 9509188 

s:n-FBDI ·OOI 
S27·FB02·001 
S27·RBOI-OOI 

S26-580I-01 526-S801-02 

OAn:: JAl'o'\}All:V 15. 199(j 

COPIES: O. \' . ru.ES 

S27-SS-001 527-55..Q02 

GP EIlV!rnnmenu.1 Laboratories ~nalyzed two soils for rutroce!lulose. tOUI cyanide. ammoma. 
nitrate·nitrite. and Tou! Organic Carbon (TOC). The remairuna; tWO soil samples were 
additionally lllllyud for TottI P~troleum Hvdrocarbom (TPH). Two field quality control 
blanks were a.nalyzcd for Toul Organic H&liGes (TOX). touJ pbospborus, sulfalC. ammonia, 
TOC, mlRte·nitriu: , nitrocellulose. Iotal cyanide, loul Kje!dabI Nitrogl!n (TKN). and TPH. 
1k cquipmeN rins.lu: blank wu analyzed for urunoni.I , roc. nimnc-niuite, nitrocellulose. 
total cyamde, TXN and TPH No flCld duplicates WeTC included with t.his analytical Ibu SCI. 

These samples were collected by Brown & Root Environmental Corporation on 09/18/95 and 
analyzed by GP Enviromnc:mai Corporntion uDder Naval Energy and Environmc:ntal Support 
Activity (NWA) Level C QuIIlY MswanceIQualiry Cornrol (QAlQC) cnleria . All ana1yscs 
were conducted twng method specifIC analytical m;t JqlOf1ing protoCOl . 

Summary 

All analytes, with the exception of lOX were lucceSllfully analyzed, The fiIKiings offered in 
this repon are l)ascd upon a general re-view of aU lvail.able dala including: data compleu:_. 
calibrnlion <fall, boldin& times , 13bontory method and field quality eomrol b lanks, maDix 
spike and duplica\.C rcsulu , and labontory control sample analyses. 

Malor Problems 

• The 7 day oolding lime unti! an&l)"is for Tolal Orgaruc Halkb (TOX) was gft)!!.5/y 
exceeded by I factor o f lViO. Hence. lhe nondmct for Ibis puamelCr m the affected 
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!ample: w~'l\ualified as unusable atllJ reJl;'CteJ, "L'R", 

Mjnor Problems 

• The 7 !by holdinG time uruil analySLt for TOX wn grossly exceeded by I faclOr of 
11'0'0 , Heooe, !he PO!HI1Ve resulf for tM pann!le!er III the affected r.amplc \\Ill qualifi~ 
u biased low, ' L', 

• A ConfLnumg Calibration YcritiC.1UOD (CCY) Percent Rcc:ovcry ($ R) for ammonia 
(84,0"') was marginally below .he 90~ lower quality conU'OI IlrnlL Positive results 
iIIIII nondecects fOI Ihis ~lliIlyu: wm quahfied as biased low "L" ;rnd "UL'. 
n:5pCCm'CIy 

• An Inlltal Calibration VenflCll110D (ICV) %R for sulfate ana.Jyses (85.4$) was 
margmally below the 90% lower quality conu:ol limit. Only posinvc results wcre 
reported for these ana.ly= and thtK rcsults were qualified as biued low, 'L", 

• A CCV %R for TKN analyses <,13$) marglJl.llly cxceeded thc 110<,\ upper quality 
contlol limit Only po5itivc results wcre ~ for this paramelcr, whil::b were &1so 
impa.cled by low LCS~. lienee, pD$lIive resu.1t5 for TKN WCft: qualified as 
estimalCd. ' J" . Overall bias for these resullS could DO! be detemuned. 

• 'The LaboralOry Control Samplc (LCS) =very (7S.1 %) for TKN illllyliCS wu 
nu.rginalJy below the 80% lower quality control limit. Only positive =lts were 
rcponed for this parameter which were 31so impacted by high CCV recovcry, HcllCc, 
posilivc results for this par;unctcr werc qualified as e~timated, 'J', Ovcrall biM for 
thc!lc resultS couklllot be determined. 

TIle following contaminants were pr=:m 10 the flt:ld qualit\' control blanks al the ma.umllUl 
concentnltinI15 mdlcatetJ below: 

phosphorus. IOt&I 
SUlfilC 

TKN 
TOe 

Maximum CPnceDl!]lion 
8S .4 mg/L 
2.43 mglL 
10.5 mg/L 
0.692 mglL 
l4.9 mgfL 

Action Level 
NAI 
NA' 
NAI 
NAI 
2 
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NA I - Analyses were performed for fiell.! quaill)' control hlank.~ only Heocc. 00 validation 
acuom were watr.l.mcd 

2 TIle Il\$tnJment R$ponse for TOC as noted in the fiel l.! qua1i[ll control blank wu letS than an 
order of magnitude below lh.e re~nses noted for the envirolUllcntal soils usocialed with this 
bllTlk. Heoce. no validation actions were warramed 

Nitroccllulos.c anal)'SCl were wnducled 21 days after sample colh:cuon. 

E.\~ul1ve Summary 

l.:Iboratory pl'Ironn~n(t; The holdill£ tirne5 unul analysis for TOX were e.wc:edc:d. lCV 
amIIor CCV m:ove.nes for TKN. sulfatl:, and ammorua were OUlSldr: qualny coruml limits. 
The: LCS m:overy (or TKN WIS low 

Other Facton; Affecting Data Quality: Some blaru. contamination was present in the field 
quality control blanks for TOX. total pbosphorus. sulfate. TKN. and TOC. NItrocellulose: 
iIIllllyses were: conducted 21 days after wnple CQllecuoA. 

lbc: data [0£ tbue analyses were ~vie",.ed with reference to the ' Nauonal Functional 
Guidelines for lnorlonie Data Validation". as amended for use within USEPA Region III af)l,\ 
the NEESA document entitled "Sampling and ChemICal Analysil; Quahty Assuraoce 
requiremclllS for the Navy Imtallllllon Restor-Ilion Program" (NEESA 20.2-0478; 6188). 

The leXI of this repon has been fonnulawj to address only !host problt:m an:as affecung data 
quality 

"f attest that the data rden:IlI:cd hcn:m were validated accort!;nlllO the agreed upon validation 
crilena as 5peCifJe.d.· 

Brow;;&. IWot Etll'irotlmcmai CorporrlllOil 
Ricky C . DePaul 
Cbc:mil;t 



.\IE"'O TO: 
DAn;: 

La: ANS SIN"COGA 

J":>;I:"RY IS , 1996 - PM;J;4 

-~ ;( . 
:- r .. ~"C/'<r V ( 

Bro""n " ROO1 EnI1'01IrMn/O/ COtpllf(lli01l 
I Joseph A. Samchutk 

Dala Quality Assurance Officer 

Anaclurn:ru: 

1 AppendIx A . Qualifie4 AnalyllCal Results 
2. AppendiJI B • Results as Reponed by the l.abon.tory 
3. Ap~ndix C • Suppan Documentation 

c-49-12-05-288 



MEMO TO: 

DII.TE: 
LEE II.I\~ SJl'oll.GOGA 

JANtlII.R\ ' IS. 1996 - PII.(;E 5 

Summary 9f Dau Oualjfier~ 

UR -

C-49-1l-115-2i1S 

Qualify as .. musable oonde~ec" for TOX as a result of gross holding lime CJ.cecdance. 

L -

Quahf~' lIS biased low posiJive resu lts for TOX as a result of gmss holding tlille excc:edance. 
!'mitive !Tsults (or ammonia art quahroed as bwcd low as a resull of low CCV recovery. 
!'millve results for sulfate are quahrtcd as biased low as a result o f low CCV recovery. 

UL -

Quah!)' nondetecu for OlnUTH)nta as bIased low as a result of low CCV rewvery. 

J -

Qualify positive resu lts for TKN as es!irnaterl as a result of high CCV recovery and low LeS 
recovery. Overall bias for these results could no! be determined. 



Rrown & Root Environmental 
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fROM: 

SA!>IPU:S: 

C .... 9-(l14-166 

LEEANl'l SINAGOGA DATE, 

ANNE K. RAITIST" COPIES, OV FILE 

ORCANe DATA v ALII>" 11ON . \ 'ou. TII.CORGM'C COMI"OUl'<'DS 
CTO 221, SSWC ISOIA."HI'AD,IXDI.-\l" 'IEAD, M4.Rn,um 
SDG 9509191 

""" S2S· MW01-<l2 S26_MW01.Ql S26-MWOI-Ol 

Tom 

~ I1mplo iCt fcrr lht; CTO l22 :-ISWC 100111\ Head III., 500 9~191 CO"'''I$ of (aw (4) .011 
tf\Vtr"""",,,uw ...",,1 .. and .,"" (1) Inp b11nl<, d.li~n.o!<d TB-. Alhlmple. wen: ""lIy><d for T111;el 
Co""POUn<! L1lt (TCL)A~!ldil [X voi¥ile o"anI.: compoundl No oompl .. "'= .sw",md by III. lIeId 
'Tn' for Macm ~ike.'M.rix SpiU DupIL.au: qYII<. It foriel dI<pIita. pall" was iDl:l00ed i:Q 11m s[)(i(m· 
MW01-OliFOO2). 

The l>mple. ",,'er. collo::teei by Brown lIId ROOI Envlmnmcnw on .'q<emlH!r I'llb. 199!1 Illd anaIyud by 
vI' Envi,.....!QC!IIal undor 1' •• " Entr,)' aod Etrt)l'Olt!Delll.l. Sltppon ACli~ i'Y (NEESA) Level D QIWity 
AUU' UDC!Qu.hry CaoIroi (QAIQCl ""....... All anaIyocs "'ere ~ ...... SW-846 Mnbod 82<W 
woI)1iQ1 wd f<1IOr1mg Pf\)IOCO!s . 

.... tI~ .. ~ w«eJsfully malyrcd, ... illllht e.ttpuon orlbose compoonds qwiifi«l .. lU\I~hable. 
(UR). The fi!ldin,. offe,-.,d 1ft UIl, rq>OlI ... bueO upon I !=aJ ~ of all ",'I il lbl, dltl ioc:ludlft, dltl 
ro!ll~let.""ss. h<>klin, ,imo. untillll;!lYIL •. GCIMS tunwl &rid oaJibral'OIl dati. laboratory ",,,I IIdd b!w 
, .. ulu, larrop'" spike ItCOVm ... labontloTy coru.oI umpIe .nclu. internal SliILItIW4. perfonnaDt;c . rlCld 
dlIpiLC* P"""'""'. !eIIW .... ly ICIemifiol1l;OmpOundI.. co!llpOW'lCl tdmufi~ ODd compound ~u.wiurion. 
"IUS ofCODCe'!ll ",th rnpte! te dIU quality I./e lilted belo .... . 



MjIIOr f'rt>bkms 

• Iniuala:u,!'or «IlIlinum~ ".hb .. "CIII Rehuve Ikspon>.e 1'><:(0<1 (RRII,))M 1.4-<hou1Ic.oo 
2·bull1lOne ",'Cf<' Ie .. !Ii.,. U.OSO. flll~I' to mte! this q~lhry ~oml(l\ criterion Indica!". 'hili 
the IltIoratOry', i""rumenlS could ""I ach,c"e ",mf;o:;wfJ >CnlllW1ly fQrthe .. compoundS, 
and tMrefo .. , the 1.!,""ci"O<! palid,'.:and nO!ldetCClcd ,",ulU (01 Ihc>.e COmpo~r>d5 an. 
~rely compr,,,,,t>ed. Nondc:'~led f.!~lll reponed for I ,4·dloune ~ 2-butanr>no; ,. .• n: 
consldered bw.cd ,'cry low. and .m .. hlot>le n.n.:for<" the n!Wlllcl<tOlcd ,"",lis in \lie 
affmcd !.Impl ... ""ce '<:I""'cd. IUt) 

Mire' PrOOImu 

• 

• 

• 

• 

• 

In;IIoI cilllbr~"'" p.,=, Relltlv. Su"DClmI Devurioos (IORSDs) '''lUI" tban !he 50" 
quality rontrol li"," "'''e .. reponod lor IoCCInne. vinyl "",,\;lIe and "OIIII· I.4-<1icfl!oro·2-buteJlt. 
Poshive .and Mlldeteeled re,ulll ar. &flec!ed by the .. ""ncClm~honc:.,. NOIId.t~t.d 

mllitl (or lilt .foremtntioncd compound! were qualified as estimated. (CI). in the 'ffeer«! 
umpl" The ulI'OCnon of bi .. ,. unkoown 

11Il1i.alcahh'1l10n "'-RSlli "eale, tb.llll rile 30'\ qual'~' IXlJIIrol liJnlIWCI'I: ... ".,ned 'or ICCIOIII: 
and c<Ubon d,wlfid •. !'os;", .• ,""11. only arc affected by Ihe!.e nooc:of,>P!UIIU<_ Por.Juvc 
raul .. for lhe OI"<DtIC'CII1OJICd cUmpnlln.h "..,.., q ..... iflCd •• lIUIl21et!.. (J). in !he .rr.aed 
sm!pIes Tlw dlfu,u"" of b .... 11 ~rWIown 

'The f~l1ewUlI labk lumrna",:r.es ,lie mu,,,,,,m ccn<:<nU-a'>O<\ of velllll. «Impound. deRlctflll 
ill the 11b<)rIlQry melhod blanks analyud In this SDG; 

Compgutrd 
Melhylone Otlorulo: 
Melhyleoe Chloride 

Mnunum 
CopcegtRlign 

a.3 ICiKi 
1.6JC1L 

lbc Ihl!llOI.< used far altolY.IS. ptf~11Il ,,,hds ood dillllioo ~WI1 "'ere ~red dwillg 
the apph""lcn of the ocri"" lev.ls, P"'I\!Ve result. for meibylroe ch)Mtde that wtre 
reponod Ullampleo "con::tlllratlcna Ie" thAll the v~lidauon IlC:tl<ln level we .. cOIlS,den:d 
false pOlll'vU and "'Cr. q~aJified , (B), Pc.<i!ive .. ,ull< ",,..,,,.,d .00"" the volidalion IlC:tioa 
level were II(It qualified. 

A Iri&h $\Ii'Topl< Pm:mc RCOO\'ef)I (fR) , ... I'q>OlIed fIN 1.2~ In UIIIPlc 
fOOl,_ • hlP SR 1or1Ol.......e-d8 W. rq><>ned inumple S26-MWOl.(ll_ Tbr. bboralory 
.---yzed IbeIC samples d ... to ~ibnu<.m ~ DOled briow Howe"", . \be: 
ori&lIW an.alYlH we", dune .. for villidJlion.. Posilive res\llt$ wtn: qualified ". e<timlled. 
(1). ie Ill. afteoed .>mpt... ~ d'l'ocllcn of bi .. 11 unknown. 

Hiih S RI I.". l,2.dichlaroeth1tl<'44 and loluene·dB were repOned Inwnple S26-M W01.(l2 
AI S!ttD;I above, the oriiinal :malyll, wu w.ed in validollon. !'ofilive ... u1I. oaly are 
.ffmed by IIlib r«Overie!. !'of!u". m~lll in ,he ilforem:nlioned <ample .. 'ce qualIfied 
.. ~Url\lled. (1)_ The d1J~ion Gt bias U unknown 

• Pol", ... m~11I reponed III aoow:cntntIlODI ... Iow 11% CD'JlUCI Requiml Qwmt,illiiou Limit 
tCRQIJ ~ qlUllirocd .. nullWCd. (1) 
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C ... ,..14-166 

An ini",.lo>hbratlOll %RSO ~rCllI.r II"" 50'-' "'~I reponed fm methylene chloride 1';0 a::lIon "'1I W;en 

1IDC1: <he affected """PIe. !Lad bo:<n Gu>lif<ed fur blank rontml", .. ion. 

INlulc..t!ibrasion ~RSo. ,1'0"'" !hall 10':\ we", "'ported fur acml<:tn . .:rylonuril.. and I .14!d1loroetllene. 
1'be5t: ooncomplil1'l<;el a/feci po'''". , .. ul" only. Si1'>C:<: only noD<i<:Ie.::,ed re$uh. Were reported for all of 
W afOrem<11I;OnN curopooll<4, ~~ I<lion "''' Laken, 

NorIMmplwn 'S RSD. and Pe=, O.ffm:rw;n ('Do) ~ro rq>Oncd rOt mctb)k~ chloruIe. 1MOIlC, 
proJllonil"I~. 4.methyl·2·penl>noo.e, 11:"'\01". """,oourtle. idomcthone aDd bromoform. ~o action "'"' 1>I<.n. 
hu ... ever .• inCt th. af'{""u=d umple .... " •• r .. naly~ ODd were 001 u,ed 'n ~oIjdallcn. 

The IabooaIory C8' 1lmI1" • .we. ,hat 1.14,.;IlloltlClhr:aoo dod oot noeet critaia fo< !be iniIial aUbouon 
perlorm:<! (In IOlUl~ , Thada,.. th. W>or.~ry ",anaJyred "'" .alIlj)ln '''Ocliled .. "II Ihl •• alibndoa 
under • "alib,,"on "'hid! mel <fIlena un 10/09195 However. the oampla were reanal~'zed ()Ut""l. of 
ooldin! lime A •• mult. Ih. Ofl"nat umpl.. .. ... ", ch_n for y>lidMion It I1Iuuld be DOI.d that Ihe 
laboralOf)' did DOl "'PO" ba<b sets 01 da\a.. ~ laborawry rqK>rIed only the resulu f ...... \bo. R.w)'KI, 
ulI.5t:qoemly , tl>e <W.o ........... -er hid IC >tJald Ille lahorotory form< no rqIOn Ih<: mult. from the: on,tIlII 
analyst<_ SIIIC< 110 pOsl1lve , .... !t. ~'.'" ",ponti! for I,l·dichlo",.then! In the affoctod umples. no OC'lion 
wu neceSS&l')' 

116IloWd be noted lhaI tIle~. die bborMO<')' molyud for d\r; MIIIn1 SpikclM.na Spiu I>upIicase 
(M~MSD) pv.....,..,. are '"'" in;:11I<Ird in thi, SOC. n. .... fg",. no e"oluallon «l<lld. be made baw:! OIl th~ 
MSIMSD p.,une!ers_ 

Eu!Ct!l)vc Summary 

LaboraIIWJ l'Hfonna .. u: lnu,oI ana fAJDlmunI, calibnlllon RRh lell tb:m 0.050 .... e teponoo;l for 1.4-
din ..... and 2·~ Inllial,;,ohbr ...... " RSDs g.-.:r IIun ~ SO~ qIWiW ~rol1imil ... 'tR tqlOrud 

fOf "">eto".. vinyl IICeIMc and trIllH.~4ichloro.l.butene SUmeI'OUI OOrtlpOUll,1$ had lcJ!i.ll and/or 
COIIIinuinj ~!!libunon \\ RSO, ond 'D~ ,"'aler Ihan .lO md 25'1i _ Melhylme chloride .... ;00 dructed in beth 
1M lOil aDd aqucow JiborOlOry mnbod blonb. H'&h 'UTTop! •• ecoverico .... = reponed in sampIet fOOl. 
Sl6.MWOI-01 ... SUoMWOI-Ol. The bboo-uory did DOl repo<1 bod! sru or ....... ,....!be "",LDal moIyses 
and ",anaJy~ of samples FOOl. SlS-M\I,'QI.02, S26-MWOI-01 md S16·M.WOI-02. 
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lb. d>l. for lM5t l/W)"Sn Wtre u,-,~ ,,-ilb ",me"""" '" 1hf: -N>liooal """,,"ona! G~*ho .. for Ot&anic 
D...:I R"p-. '" ammatd (, .. '* "il"' ~ EPA RtglOJI 1II.md 1ho NEES. .... uid.hnes mtnIed -Somrhlll :tnd 
Chern .... ' NWysis Qoa.oluy AJwr.ona: R,.q\llfl:mOnU for ~ N>vy lru.t:oll>lion Restor.""" 1'10iJIDI (SEESA 
1O.2~7B 6188)_ 

-11UCSl Ilw <lit- cIaIa ref~ here>1I '"'~ valJd.aJt:d.:t.XOIding ",!be apcod UJ>IIII ~a1id.a1lon ~<U\.I ~ 
spa:if"00iI in 1M ~EESA GuIckJifa and. Ih< QuaI.ty IUSLlfmC<: ProjeI;:I I'LIII (OAPP).-

A".J 'lklldi:-
Brown and Root Env1f(lIlllll:mal 

A""" K. B.l.ttL .... 
CbemiwDIII Validatel 

Anad"" • ., .. : 
L. AppoadLJ A· QualllWd AnalYLloj Rosul ... 
2. Appcnd.A B • ResuJu as rq.ontd by Ll!e l..lbor.Hory 
1. AppoadiA C • Suppon Docu_1l1on 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

TO : lEEANN SINAGOGA DATE : JANUARY 16, 1996 

FROM : WILLIAM J, BRaTZ COPIES : OV FILE 

SUBJECT: INORGANIC DATA VALIDATION· TAL METALS PLUS CYANIDE AND TIN 
eTa 222 . INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SOG· 9509191 

SAMPLES: 5!Soilf 

OyerYlew 

FOOl 
S26-MW01·01 

S25·MWOl -01 
S26·MW01 ·02 

S25·MW01·02 

The sample set for SOG 9509191 Indian Head. Maryland, consists of five (51 sOil samples. One and 
one field duplicate pair (samples FOOl and S25·MWQ1·011. No equ ipmal"ll .insate blanks were 
included In this SOG. 

The above samples were anlltyz:ed for Target Analyle Lis t ITALI metals plus cyanide and tin. The 
samples were collected by Brown & Root EnVironmental on S.,ptember 19, 1995 and analyzed by 
Ceimic Corporation under Naval Energy lind Environmental Support Activity (NEESA) Level 0 Quality 
Assurance/Quality ConlrolIQA/OC) criteria. All analysea were conducted using Contract Laboratory 
(ClP) Statement 01 Work (SOW) ILM03.0 analytical and report ing protocol •. 

Summary 

All an"lytes were successf ully analyzed. The findings oltered in this report Broil ba.ed upon a 
general review of ell available datil Including data completeness, holding t imos, calibration data. 
laboratory methodfpreparRtion blanks, inter ference check semple IICS) results. matrix spike 
recoveries, lab{)[alory duplicate results, laboratory contro l sample ILCS) results, serial dilution 
results , detection limits, and analyte quant ilat ion. 

All anaIY$85. Wi th the exception 01 antimony, araenic, lead, mercury, potassium, selenium , silvel, 
sodium, thallium and cyanide wero conducted using Inductively Coupled Plasma (lCP) 
methodologies. Mercury analysis was conducted using coLd vepor AA. Cyanide, potassium and 
sodium analyses were conducted uSing lIame AA. Antimony. arsenic. lead, selenium, silver and 
thallium analyses were conducted using Graphite Furnace Atomic Absorption IGFAAI. 

Areas 01 concern with respect to data quelity ilre listed below. 
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C-49-12-5-1S7 

Major Problems 

None 

MinQr PrQblems 

The Contract Requ.red Detection Limit (CRDL) Percent Recoveries (%Rsl fo r arsenic, 
calcium and nickel e~ceeded the upper quaJit\l contrOl limit . POSitive results < 2X 
CROL for calcium have been qualified as biased high , ~K~_ 

The !onowlng contamln~lnts were detected in the laboratory method and field blankS 
at the following maximum concentrations 

AMlty!e 

sodium 
zinc 

Maxlmym 
Concentrallon 

34 .3 mgl1<.g 
, .082 mg/kg 

Samples Affected ' AU 

A 19 to 100 ml digestion was used. 

Action 
Leyel-Soll 

172 mg/kg 
5.41 mg/kg 

An action level of 5x the maximum contaminant leval has been used to evaluate 
sample data for blan~ contamination . Sample IIliQuot size. percent moisture lind 
dilut ion factors were t aken into conSIderation when cvalullung for blank 
contamination . Positive results < the action level lor sodium and zinc have been 
qualif ied, ~B", as a result of blank comaminatlon_ 

The Interferrng IInalyte iron was present In samples S26-MW01-0l and S26-MW01-02 
at concel'1trations which were comparable to the level of iron in the Interference Check 
Sample (lCS) solution. Several anelytes namely, barium, bltr\lllium, copper, 
manganese, tin and Zinc were preiSBnt in the ICS solution at concentrations which 
excseded the Instrument Detection Limit IIDU _ Interlerenca affects exist for beryllium, 
copper and tin In the affected samples. Positive resuhs and nande!ec!s reported tor 
ber\ltlium, copper and tin In the affected sample were Qualified as biased low, "L·, and 
" UL", respectively. 

The Matrix Spike IMS) Percent Recovery I%R) for antimony, lead end mercury were 
below the lower quality comrollimlt. Positive re$ults and nondetects for antimony, 
lead and mercury were qualif ied as biased low, "L", and ~UL", respec tively_ 
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C·49-12-5-187 

Thft ICP Senal Dilution Percem Difference (%D) 10f Iron was outstdl'! qualltv conuol 
limits in tho 5011 matrix . PositIve results tor iron In the soil matr,x were qualified as 
estimated, "J -. 

The eROl %R IOf chromIum, non and lead exceeded thl'! upPflr quality control limil. 
No actmn!' were necessary for chromIum and nickel es all results were > 2X eRDl 
or nondeteclS. 

Executive Summerv 

laboratory Performance : The CnOl Standard analysis recoveries lor several analyles wore outSIde 
quali ty control limIts. Several analytes were present In the laboratory method blanks. The ICP Serial 
Dilution %0 for iron willS noncompliant 

Other Factor. Affecting Oala Qualily; The MS %R for several analyles was low. ICP interlerence 
was noted lor several analyll'!s in two samples. 

The data for these analyses werl'! faviewed with reference to tho "National Fu nctional Guidelines 
for InorganIc Data Validation ", Aprtl 1993 Revision II!I afTll'!nded for use within USEPA Region III, 
and the NEESA document entllied "Sampling and ChemIcal Analys is Ouality Assurance requirements 
for the Navy Installation RestoratIon Program" (NEESA 20.2-0478; 61881. 
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The I e;>;t of this report hes been formulCited 10 address only those problem areas effecting data 
quality. 

"I allest tha t the d'IIS referenced herein were validated according to the agreed upon validation 
cmefla as spec'hed in the NEESA GUidelines and the Quality Assurance Ptojeci Plen IQAPP). ~ 

William 
Cheml$( 

. 7 :/,("'/ // 
.::.-. .. Gr ' J~'< c,/ 

(
Isrown & Root Environmental 

Joseph A. Semehuck 
Quality Assurance Offieer 

Attachments: 

1. Appendix A • Qualified Analytical ReSUlts 
2. Appendl;>; 8 - Results as reported by the Laboratory 
3. Appendl;>; C . Support Ooeumenllltion. 



Qat .. Qualifier Kay; 

U 

B 

K 

L 

UL 

J 

Value IS /I nandettel as reported by the laboratory_ 

POSItIV' result I, conSidered to be an art ifac t of blank contamInat ion 
and should nOI be conSidered present. 

Positive rGsuil is conSidered b,aSlia high as a resu lt of high CRDL %A. 

Positive (esuil is conSidered b'BSlid low as a resu lt of poor MS %R or 
ICP interference. 

NondetectGd result' s conSidered biased low as Ii result 01 poor MS 
%A or ICP jnter!e/ence. 

POsitive result is estlm"led as a result of ICP Serial Dilution outside 
quality control limits. 
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INfER.."l"AL CQRRESPONDE:-tCE 

C-49..(11-6·144 

TO, LEEANNSINAGOGA DATE: JANUARY !~, 1'1'% 

FROM: ANNE K. BATTISTA COPIES: DV FILE 

SUBJECT: ORGANIC DATA VA LIDATION- VOLATIUDRGA;V\C CO~ITOmms 
era 222, NSWC NDIA],; HEAD. INDIAI"HEAD, MARYLAND 
SDG 9509200 

SAMPLES: :lISoill 

SOS-MW01.{)1 ~-MWO!-{12 

llAqueousi 

,,<OJ OS-RB03-Dl 

Qverview 

The .. mple ,., for the eTa 222 NSWC lnd;." Head , ile. SDCi 9509200 consi$t< of (hree (J) loil 
environmental ' lIllple., one (1) trip blank, de.il a.ted -TB-.lIl<1 one (I) nasate blmk, de.igniL[.d -RB-. All 
u mple. WeTC ""a1yzed for Tar,e, Compound List (TeL) Appendix IX volatile Ofil.ruc compound. . No 
ump]", were de'i~n'led by the field CfeW for Matrix Spi~o!M.trix Spike Duplic~t. ~y'i. . A field dupiiclle 
pm \Ii ... included in this SDG(SOS-MWOHllIFD041. 

'The umpl., were coliocled by Brown and ROO! Environmental on September 20th, 1993 and m"'yzed by 
GP EIlviroomonta.l under Naval Ene.i)' and Envirorunenw Suppon Activity (NEESA) Level D Quality 
ASS\lronceIQualil}' Control (QAIQC) criteria , AlIana1y. e. were oonducted U.inil SW.846 Method 8240 
ana1ytical and reportio, protocols. 

Summary 

Allrompound. were .0000osfully analyzed. with the ex~tion of those compound. qualified as unreliable, 
(UR). 1be finding' offered in this repon are based upo<l a general review of all aVOIlable d .. a including data 
complerenes.. holding time. until ana1y,i l . GClMS rumn, and C3librauon daa. laborlUory and field blank 
ruulu . • urro,atc .pike reooverie., laborarory control $imple re. ullJ. internal Slmdard. pcrfornw>ee, 
tentlt;ve1y idcnlifiM compound<. OOlllpOllOO identif=i"" and compound quantitation. Are£! of concern 
with respect to d.ltl quality are !iSled belo ..... 



Ma,or Prpb!qgs 

• 

MIQOl I'lObkms 

• 

• 

• 

• 

• 

Initial ~ior oo"'''lIIlng C3.hb .. lJon Rrlilll,'e Respon", FOCIOO (R RF,) lot I A-<iif"""1: lIld 
l·buunool: wcre leu tIw! a.OS(l, Fo,lu""o meet [hi. qual"y c<>n lml c,",cnon lndi=eo .hat 
~ lIOOt.,l>ry I Ln<1rumenU could !IOI achoevo ,.n.f;oclOry ""ns it Mry fOrlM'" compounds. 
and .hercfolo. lb ... !OCill<~ POS1ll\'. and netndOlccted result! for the$O: compound. ate 
.. ve", l~ compromi>cd '100dOlCClI,d .~",!ulu repor<od f", 1.4·dK'l1ane on<! 2-but:mone .... n: 
COIIS1Gortd b'ased yot)· k1w. and IIlIfI\II.bk lb<:rdtm. the noMelecled re.ull. lD!be 

atf=cd mnpl .. "'~ re)OC1N. (U RI. 

hUlIaJcII,l:><2flOll Pen:cnt ReI." .. SWldard 1)00"''''00' ('.l RSO.) lrellet Ih ... !he 50'1; qual lry 
1'00"01 lim" ' ....... ~ for acaone. vinyl JCt:We am u·ans-1. 4-<ikhloro·2·bute~. 
Posit,,'. and Nlndetected '""ultl arc lffectea by m. .. noocompltlltOcl. A positive 'Olull 
for acetone wu quolified u o"'m",,,d. (1), in umple TB03. NO!Idetected .... ults for the 
.foreDlClllll)[ltci '"""fJ<>und. ",e,., quaJl /it:d .. estim.tte<\, lU), l~ 1M affccted """'I'les. '!be 
direcllOll of bi.,. "unl<nown 

'The 10110 ... ,n.""' .... mmar,_ lb. mu.uQum mnrMllra110D o/voLlt,leonmpillllld> d<1ede4 
in !he bhoratOlV method blanks and r~ld qU21ily coouuI bins analyzed m illis SDG: 

Chlorodc 
ACl:lOnc: 
Carbon OIIIMld<' 

Mnlmllm 
Conrn!lwioo 

16 J.lIiKJ 
1.6 ~Il 
4 ~IL 

H~IL 

"""' "'" ".1>' 16 Jo8IL 

1)00 $-I I '" 

'" "'~ 
Mu."nllm COlUfIIllilOll o,lr:w.u:d ;d f .. 1d q"Olol), 00",,,.01 blank. 

The aJiqUOlS u$«l roo- ",,",ysis . perttnt wI .... .m dilWlOll bc:Ion ...... cunsidcn:d <ioInDi 
Ihe appIicllk>n of tho: 0Cli00 le>d •. Pos.l.i~( tt>nIt. (or~ and mttltyl ..... dlloride U\II 
""'"' tt'pOrted In umpie< '" con«mralion, I,," dUll the valld.ton a.:tinn I.vel -re 
oonsiden:d (;lise poIl1lYeIO and ... ·ero quolifted. (Bl. I'<>sitive !TWit, reported Won tM 
vIl!dltHJn .. non 1".1 wen: nm qU1l1roed. No ""Ii"" w .. taken for carboll disulfide "noe 
DO paml .. e n:$u lll wen: rq><>rted. It lhould he I'I!l<ed \b.at field quality control bllOtlh are 
"'" qIloitned ~ on field quahry COIIIlol blank eo,uomi!l3lioa. 

A )ow wm:>lm PtnmI Recovery ('I; R) ....... reponed for lOIuenHl8 ID....,k Ft»I. 
"""illve and nondeteclf:d ... ults -re qu.ol iroed as rstimated. (I) and (UJ). n:speaiveiy. III 
Ihe affooted ~le. ~ d'm:tIOD of Ina .. omtrto-m. 

HiP 'i ft. til< l.!-<l.ichlim>elb.me-d4 and loh,.....,-diI ... """ repollrd In ...."pl.,. SO~_MWOI-o I 
l11li S<I' ·MW01-o2. P<>sitiu «:sultl only an: I fl'o:ted by hilh recoveries. ro.itive n:suhl 
in ~ Irn~!IlOnri"""d ''''''plel Wl:re qu;lltfied .. OIIimated . (1). The diro:t''''' of biu b 

-~ 
~",." rewl .. reponed al cODCetII1ll1OII1 belnw Lhe ComI!ltO.~ Requ"oo Omnl1t>lion LlmiI 
(CRQL) &R ~alifoed ...... ,rnao. .... (1). 
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An mitialca1ib,",,,,,, lRSO Ir~.tcr th ... ~O~ ..... "",,>rIed fn, moMy~n< dllotlde .... 0 aaion woo token 
I;ate the aff...,ed sampIo bIod bttII qll.>hr>ed ro.- blank ",ruamJna])OJI. 

In.ualcahlmlllOJl '-' RS-Os ,r'~ Ib:m 30'" ,.-.'" <q>Oned fM ."..lrio. aayloluln~. XClO.... arbon 4tsulrMlt 
and 1.1-dicbloronbmt. These IIO<I<OdI(Iliao&:es afffC1 posiLivc =nilS ooly. Siu;:e ll'IIy non<Idcctcd r=dIs 
\lien: r<po>ru:d ror .Uoflllt aI~mtOL:nfLODOd compound neept ~. no ICILOn "'11 ukm.. No ICILOO ... " 
I .... " fOf 1CC(000e, in !be ,ffll!;'led wnpks, ,ince tIIey !lid prev",wly been qualIfied for blmk coruamil>lllion, 

NOnc<)lnplian, ~RSDI an.! I'crcent Differe"" .. (IliDI) "'ere reported ror methylene chloride, ;o;.ton •. 
proplOnnnle,4-melllyl_2_ptntanoN:. :>:;roleln, "".tonitnl •. Id""",'hane and bromoform. /':0 xtion "' .. 10k ..... 
ho"'cnr, mlC. tM Iffeculd wnpl .. .... ue ro;uuJylC! and ",,,,re no< used m ~ahd.lLQn. 

Th. labon!~' a.e ~iY. Il.>leI thai l.l .... ichloroelh~ d,d nO< IIXCI (rilm. for Iht irutial calilKII""" 
performed em lMll/9S 1bc:.tion tilt hlb.,.-~ I'UlWY'w:! !be.ampks ~ ",nil duo calil...,uOQ 
ulldu , <:iIlib""LOtl "hid! rna cnl«U. on 10109195 _ Ho-.n..,... 1M umpl.. '"'en: runalyud <lIIQide o( 
ooldinl rune. AI ......... 11. !be onl,na! mnpI ..... ·.It d!osotn fllr valll1.llflon. Sillce 00 po$i1i'''' ~ welt 

reponro for I. l-di<:tlJofae<bc". in !be illocu;d wnpIn. 110 action w .. I>rooIWY 

II $hoold be notel ,hal the sample< lbc l'bontory lllalyzed rM!he M,nix SpIke/MOl"'. Spike DuphcalC 
(M$IMSD) paramet.r ll:. IIOl ",duded in [hI' SOQ, 'Therer", •• no eval\loliorJ COUld be m>dc hosed on the 
MSIMSD paTamel.n. 

Labo.......,. Pcrformll<>«: lnllWand OO<lILDllin, oallbral>O<l RRF.l .... thall 0050 _'" IqIOfted ror L. 4. 
dlou ... and 2-wtmoN:. IOLllllloalibrat"'n ~ RSDs ,rUlel thin tbe SO'; ",,&IllY IlOnlrol limit ... ·"'" reponed 
rM a<:e!o .... v",ylllCCtlte 4nd n"",-1,4-<l.iobloro.2.bulrne. Nume!'C1\lS compoondJ had ioilial andIer 
I;ODlInumg calibration \\RSD. 1!ld % D. ,reater !h11l :>0 lIId 25'-'. Methylene dIloride " ... de[ccte<l ;11 boIh 
lhe .",1 and aq"""us laboratory motbOO. hlankl. A"'" surrolal. %R ..... [.ponto:! ror 1(l1~-d8 in WIljllc 

FOO4_ High ~RI r.,.- 1.2-d1chlorl>Clh .... -<14 and lolLII:,..,-d, ""erc IqXlnod in umplcs SOS-MWOI--Ol &!OIl SO$­
MWOL--02. 

00.'- .'_ AfTtdia, O-~ .. Qua6ly: Acnoue &!OIl arbon dHulfNk ,,_ des .... ·.. in the ftdd ...... ity 
"""nvl blmb. 
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Tl>c: dato for tb<se analyle'S "'"'e rev,.w.d with '"[cre!lCe '" tho · 1'.tw~iJ Functional GuidoUno. [Qr Or,awc 
Dlla Rniow'," amended for Use ,"'ithin EP A R.~iCH! 111. and ,~. NEEl>A gutd.hnel onml.d '"Samplinl and 
CheMIca! An:oJy", QllaH~ AlOlI'''''''. Requ'rtn>entl fQ, Ibe Navy Install.hun Rc!t(}('lw>n rro,ram (NEESA 
.!O 2.J}!7B; 6.188), 

"I~ rlw 1£ daut ,~ferenad bCf.,n ".= vall4au:d :lCU)<d1lll It> tbr: ~rced upoD vllidMioo ..... tena .. 
sp=fltrl in !be NEESA GWddIfll::S 2nd !be QuaI;~ ASSUfa/1tt Projcd: Plm (QAPP). " 

A .... K Bmim 
Ch£mj,,/DaI.J. Validator 

Jooeph A Samc:hm:~ 

DltI Vilido.uon Quailly AnUfI.ncc OffICer 

AttKhmcnlS; 

l. APrtndlX A'" QlWlfied luWytiuJ Reoults 
2. Appendix B . Re.ulta IS rtported by !be Ybcratoty 
J Appendix C '" Support Doclln>eftlauon 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-1 2-5- 186 

TO: LEEANN SINAGOGA DATE : JANUARY 15, 1996 

FROM : WILLIAM J . BROTZ COPIES: DV FILE 

SUBJECT: INORGANIC OATA VALlOATlON · TAL METALS PLU S CYANIDE AND TIN 
eTO 222 - INDIAN HEAD. MARYLAND 
SAMPLE DEL/VERY GROUP SOG . 9509200 

SAMPLES: FO·03 S05-MW0 1·0l S05·MW0 1-02 

l/Aquoouai OS·RB03·01 

The sample set for SOG 9509200 Indian Head, Marvland, consIsts of three (3) soil samples lind one 
equipment lin sate blank (designated ·RBI. One field duplicate pair w as included in this SOG 
(samples FO·03 and S05·MW01·021 . 

'he above samples were analyzed lor Targel AnalVle list (TAL) maUlls plus cyarude and tin. The 
samples were collected by Brown & Root Environmental on September 20, 1995 end analvzed bv 
CeimlC Corporation under Naval Energy and Environmental Support Activi ty (NEESA) Level 0 Ouallty 
Assurance/Quality ControllOAiQCl croterll!. All analyses were conducted using Contract Laboratory 
(CLP) Statement of Work (SOWI ILM03 0 analyt ical and reporting protocols 

Summary 

A ll an alytes were successfully analyzed . The find in9s ofler8d U1 th is report ore based upon a 
general review of all avai lable data including data completeness, holding t imes. calibration dala, 
laboratory met hod/preperatlon blanks. Intetference check sample (lCS) results, matrix spike 
recoveries, laboratory duplicate results, laboratory control sample (lCS) .etul\s, seriDI dilution 
re5Ults. detection limits, and analyte quant ltat ion. 

All analyses , With t he e1lceptJon of antimony. arsanic, lead, mercury . potassium, sodium. selenium, 
si lver, t hallium lind cyanide were conducted uSing Inductively Coupled Plasma (lCPI met hodologies. 
Mercury analYSIS w as conducted uSing cold vapor AA. CyaOllde, potaSSium and sodium analyses 
were conducted using flame AA. Antimony, arsenic, lelld. seleOllum, silver and thallium IInalysl!s 
wllre conducted using Graphite Furnace Atomic Abso rptio n (GFA A ). 

Areas of concern wit h respect to data qualit y are lis ted below. 
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Major Problems 

Nonlt 

Minor Problltms 

The Contract ReqUired Detection Limit ICROll Percent Recovl;lnes I%Rs) for calcium 
and selenium exceeded the upper qualiW control limit. POSItive results for c~lc!Um and 
selenium < 2X GROl hava been qualified as biosed high, -K R

• 

The CROl %R for cadmium was below the lower quality control limit. POSitive results 
< 2X GROL and nond etccts reported lor cadmium hava been qU81ifiad as biased low, 
"l", and "Ul". respectively. 

The CROl %R for lin exceeded t he upper quality control limit . Nonoetected results 
reponed for un have been qualified as estimated, "UJ- 60lls could not be determined 
due to confhctin9 bias from ICP interference. 

The CROl for nickel exhibited [ecevenes both above end below quality contrellimits. 
POSltlVIt results < 2X GROl and nondetects reported lor nickel have been qualified as 
estimated, "J " , and ·UJ", respectively. 

The follOWing contaminants were detected in the laboratory method and field blanks 
at the following maximum concentrations: 

MII!I'm!,irn Action ASalQil 
Aoalyte Cpncemration level·SQII Leyel-Agyeoys 

araenlc' 3.9 ug/l 1.95 mg/kg N' 
calcium' 177 ug/l 88.5 mg/kg N. 
mallnesium ' 73.7 ugll 36.9 mll/kll N' 
mercury: 0,1 ug/l N' 0.5 ull/L 
sodium1 34.3 mgikg 172 mg/kll N' 
vanadium 23.6 ug/L 11.8 mg/kg 118ug/L 
zinc 1.082 mg/kg 5.41 mg/kg N' 
Samples Affected: All 

1 Maximum concentration found in an aquipment rinsat6 blank. 
l MaXimum cincentration found in an "queous preparation blank. 
1 Mal(lmum cincenllalion found in a soil preparation blank. 

A 19 to 100 ml dillestlon was used . 
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An action level of 5x the meximum contaminant level has been used to evaluate 
sample data for blan!. contomination . Sample a liClUot size . percent moisture and 
dilution lactors were t aken into considerat ion when evaluating for blank 
contamInation. POSItive reSultS < the act ion level lor calcium and sodium have been 
qualified. " 6", as a result of blank contamination. No action WIIS taken for the 
remllining analytes since eIther the results were grea ter thlln the action level or were 
nondetects. 

The In t erfering analyte Iron was present in all soil samples at concentrations whiCh 
were comparable to the level of iron in tne Interference CheCk Sample IICS) solution . 
Several enlllytes nomely. barium. coppe r. manganese. tin and zinc were present in the 
ICS solu tion at concentrauons which el(ceeded the Instrumen! Detection Uml! (lOLL 
Interference affects e Xist for tm in the affected samples. Nondetects reported for t in 
in the affected s amples were qualified as biased low. "Ul", 

The MS % Rs for anllmony . lead . and mercury were below the lower qualIty control 
li mit_ Pos it ive .esults 10. ant imony. lead and mercury were Quali fied liS biased low. 
"L" . and ·Ul" , re spec tive ly 

The IC P Senal Dil ullon PerCent Diflere nce 1%0) for iron was outside quality control 
limlHl in the 5 0 11 matrix_ Pos.l!ve results lor iron in the soil mauix Wllrll Qualilied as 
estimated . ~ J ~ . 

The Graphite Furnace Atomic Absorpt ion (G FAA) Pos t Digestion Spike IPDS) Percent 
Recovery (%R) lor arsonic in sample R60301 was be low t he lower quality control 
limit . The nondetec ted resu lt reported for arseniC In s ample RB030 1 was Qualified as 
biased low. "L" . 

The ConUllct ReqUired Detection limit (CROl ) for aluminum. chromium, iron, lelld and 
thallium exceeded the upper Cluality control limit. No actions were necessary lor the 
aforementioned analytes since a ll results were :> 2X CRDl or nondetects . 

EXe(;yliye Summary 

laboflltory Performanca; The CRDL Standard analysis recoveries for several anlllytes were outSide 
qua lity control li mits . Several analytes were present In the laboratory method and field Quality 
conuol blllnks_ The ICP Serial Dilution % 0 lor non w.s noncompliant . 

Other Factors Affecting Data Quality; The MS %R for several analytes antimony was low. ICP 
interference was noted for several analytes in three samples. 
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The data for t hese analyses were reViewed with reference to the " National Functional Guidelines 
for Inorganic Data Validation ". Aprrl 1993 ReviSion as amended for use wilhin USEPA Region IU, 
and Ihe NE E SA document entitled " Sampling and Chemical Analysis Q uahty Assurance requirements 
for the Navy Installa t ion Restoratron Program" (NE ESA 20.2·0478; 6188). 

The text 01 this report has been formulated to eadress only those problem areas eflectrng data 
quality. 

" I attest that the deta referenced herein were validated according to the agreed upon validation 
criteria as speCified in the NEESA GUidelines and the Quality Assurance PrOject Plan (QAPPI ." 

~nmental 
William J. Brotz 
Chemist 

/7. :J(' f t.. jii ~ ?{ 
~rown & Root EnVironmental 

I Joseph A . Samchuck 
Quality Assurance Ollicer 

Attachments : 

1. AppendiX A . Qualified Analytical Results 
2. AppendiX B • ResUlts as reported by the laboratory 
3. AppendiX C • Support Documentation . 



1.!1ti! Qualifier Key ; 

U 

B 

K 

l 

Ul 

J 

UJ 

Value IS 8 n ondetet t 85 repOrted by the laboratory, 

PosItM! fesUt IS consldeled to be an artIfact of blank contarrinatJon and shoiJd I'101 be eon9ldere 
presenl. 

POSIt ive result is cant-Ide/ed biased high as a result of high CROL %R. 

POSll ive resul t is conSidered biased low as iii result of poor MS %R or GFAA PDS %R. 

NondeleCted J'CSih is ~ biased k1w as /I res.it 01 paorCRDL %A, M5 %R or ICP inliiJ1er8lC.8. 

Positive result 's e,( unsted as iii result of Ie? Serial D ilution outside qualltv contro l limits. 

Nondet ec: ted result is es timated as a result of poor CROL % A or lep Interference 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-5-182 

TO ; LEEANN SINAGOGA DATE! JANUARY 16. 1996 

FROM : WILLIAM J . BROTZ COPIES : DV FILE 

SUSJECT: MISCELLANEOUS DATA VALIDATION _ AMMONIA . NITRATE/NITRITE. TKN . TOC 
AND NITROCELLULOS E. CTO 222 . INDIAN HEAD. MARYLAND 
SAMPLE DELIVERY GROUP SDG _ 9509200 

SAMPLES: l/Aqueousl 05·RB0301 

3/S0ill F003 S05-MW01 -01 S0 5·MWO 1-02 

Oyervlew 

The sample set for SOG 9509200 Indian Head, Mary land, conSists of three (31 soi l samples, one 
(11 equIpment rinsate: blanlc and one field duplicate pair /samples FOO l and S05-MW01-0U. 

he above samples were analyzed 101 ammonia, nitrate/nitrite. total Olganlc carbon (TOCI and 
nitrocellulose. The samples were co llacted by Brown & Root EnVironmenta l on September 20, 1995 
and analyzed by Ceimic CorporatIOn under Naval Energy end Environmental Support Activity 
INEESA) Level C Quality Assurance/Quali ty ConlrollQA/QCI criteria. All analyses were conducted 
using methOd specific analytical and reportll'lg protocols. 

Summary 

All analyt es were success f ully analyzed. The f indings offered In thiS lepo rt are based upo n a 
general review of all /Ivallable data includi ng data complet eness, holding t Imes, calibration data, 
laboratory method/pre:paJatlol1 blanks, matti" "PIke Jecove:rie:s, laboratory duplicae Jesuits, laboratory 
control sample (LC5) resuh5 and d etection limits. 

Areas of concern w ith respect t o data quali ty /Ire listad below. 

MajQr Problems 

Nonl! 
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Minor Problems 

Not,,: 

The Continuing Calibration Verification (CCV) Percent Recoveries (%Rs) for ammOnia, 
and TOe were below the lower quali lY control limit. Positive results for ammonia, and 
TOe have been qualified as biased low , "L" , and "UL" respective ly . 

The !nlllal Calibrallon VerificatIon (lCVI %A for TKN was above the upper quality 
control limit. Positive results reported for TKN have been Qualified as estimated, • J". 
Bias could not be determined due to conflicting bias from LCS %R. 

The Laboratory Control Sample (LCSI Percent Recovery (%Rl for TKN was below the 
lower quality control limit. Positive results reported for TKN were qualified as 
estimated. "J " . BIas could not be determined due to conf licting bias from ICV %R. 

The CCV %R for TOe was > 110%. No action was required smce CCV %R was Within + /. ,'*' 
of the upper control limit . The CCV %R for TKN was < 90%. No action was required since CCV 
%R was within + /- 1 % of the lower quelity control limit. 

Execytjve Symmary 

Laboratory PerfOl"mance : The CCV %R for several aoalytes were outside quality control limits. The 
lCS %R for TKN was low. 

Other Factors Affecting Ollia auality: None 

The deta for these analyses Wllfe reviewed with raference to the "National Functional Guidelines 
for Inorganic Data Validation", April 1993 Revision as amended for U$e Within USEPA Region III, 
and the NEESA document enlltled ·Sampling and Chamical Analysis Quali ty Assurance requirements 
lor the Navy Installation Restoration Program" tNEESA 20.2-0478: SI88). 

The lext of th iS report has been formulaled to address only thoslI problem areas affecting dala 
quality. 
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"[ atlest tha t tha data referenced hero.n were validated according to the agreed upon velidat lon 
criteria as specified In the NEESA Guidelines end the Quality Assurance Project Plan (QAPP).-

Chemist 

'" ). 
,~ . •. 7(/ ~ •. ! 

Brown & 'ROOt EnvllOnment BI 
(Joseph A. Samchuck 

Quolity Assuram:e Officer 

,ttachmllnt, ; 

1. Appendix A - Quellfled Analytical Results 
2. Appendix B - Results as reported by the laboratory 
3. Append ix C . Support Documentation. 



Data Qualifier Key: 

U 

L 

UL 

J 

Value is a nondeleet as reported by the laboratory. 

Positive result IS considered biased low as a result of low CCV %R Of 
low lCS '*oR. 

Nondetected result IS considered biased low as a result 01 low CCV 
%R. 

POSitive result is COnliiidered estlmtlted as a resu lt 01 low lCS '*oR. 
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Brown & Root Environmental INTER.l'."AL CORRESPONDENCE 

T<> 

FROM: 

SUBJECT: 

SAMPLES: 

LEEANN SINAGOGA CAn:. : JANUARY 15, 1996 

MICHELLE l. ALLEN COPIES: O.V. FIl.E 

ORGANIC DATA VALIDATION _ APPENDIX IX TCL YOC. & SYOCs 
eTO 222, INDIAN HEAD, INDIAN HEAD, MARYLAND 
SOG 9509221 

S25·560'-OO2 
FOOS 
S26·M'MJ2·OQ, 
52S.S60~01 
526-5804.{)O, 

525·5'MJ02 
S25-SW004 

S-25·TB04·0' 

5 25·50002 
S2S-M'Mll'()02 
526-MWJ2'()02 
S26-S80l.oo2 
526.sS04-OC2 

' ''''' 
525·RBOS·OOI 

51S.SB02'()01 
515·50001 
S2S·M'M)~-OO l 

' 008 

S2S-S\o\OO1 

S26-RB07 

$2S.580'2·002 
515-50003 
S:2 5-MW03.002 
525-$0004 

S250SWOO3 

The samDIe set tor IIlfI eTO 222 Incnan HHo s.Ie, 50G 9509221, CO'HIIS" Of eognteen (le) 5001 
e"Vlronment.1 samples, live (5) aqueous en~lronmenta l s.<l mplu . and two (1) rlnulu blankS {de$"ilMted· 
RB. ) TheS(! sarTlples w"re In.l~ l ed lor Appendi. )X Target Compound 1I11 (TCLlsenwolilble organic 
wmpounds. In lIochllOn. lour toll uunples (525-580'·002. 525.$0002. $26-5802·001 and S2e.sB02· 
OC2) , on" aqueous umple 1525·5WOO2). and one ( I ) trip b:"nk IS-25·TIlQ4..()I) were ana rv~ed for 
Appernl~ IX TCl vOla~ 1e orgaru::: compounds Three foeld dupilCille pal~ (samples FOO5IS2S-S0ODI 
F005I51s..sWOO1, and FOO8I$26·S804-OOI) were ,n=df:<I ., l!1;, SOG. 

T ..... ump~ _e c:oIeoGted I>y Brown & Root Enwonmenllll oel'$Ol'1ne1 on September 2'·25 199£ and 
.wy~ed byGP Enwonmen,aI SI!<vlc:es undl!f Naval E,.,....-gy IIIId EnvlIQnmental Support ACtIv, ty (NEE5A) 
Level D Oual,ty As$urance/OUil I,ty Con troj (OAlOC) cnteri.. All analyses were conducted USing SW· 
846/82.0 and 8270 an.lytlcal and repMing protocols 

S UnvT1 l rv 

All compoundS _'II Suc:c:ess(ul\y analyzed, wlln the ex~l!ptlon of th eae resultl qual,fied 1$ unrel~bl e. IURI 
The fvld~s oHered In this report ..,. ""sed upon I ~neral rev_ 01 .11 avalllltlie oata inclucllng dala 
comoleteness hoId'"g \1m,," unt~ lna/y5'S. GCiMS tU" 'ng and cal,bration Oala. Iabofltgry b\an~ reSUnl, 
&urrogate s P1 kl reCO\'e"e • . ""amx sp ,ke/ma trl x spike dupl ..:at!! resu lts. l~t)O(a tory control sample rll'Sult5 
IleId duplatl I'recitcn. ,"Iemal standar'Os perfonnane.. compound loentJfication and compound 
QUan~taoon TentallVeiv identrfied COmpounoi w_ not JlfOII'deol lor the GC'MS ana!y1;es, 



MEMO TO: 
OATE: 

LEEANN SINAGOOA 
.JANUARY 1&, '," . PAGE 2 

C-4g...(J1-8-121 

In.",1 and cantonu,"; cal,bratlons we~ nOI performed fOt tI1e ~~aUle oompol.lnd 
chlomprene and for the 5emwOlatile compo<mas nexacnlOtQpnflne and kflpone 
Nondetecled resultS In the affected ~mpIM ~ve beeIl quaiified BI unrelWlle. JURI 

The ""I,al an<! canbnu'ng cabbratoon ReiaMe ResoanH Foctaf$ (RRFsl for I .4.-cho""ne 
and dlBIIate wer~ leu {nln 0050 In ackhloon, the tnltlal calltKelior1 and m;llJOflty of 
3S5O(:jated contlnuln~ CalIbr"toon RRFs for 4 .... troqulnoltne·,-a~id. were b&iow 0050 
Failure 10 meet Ims qu" hty C(lI'IuoI criterion IndocatK Ih3t the IeDOlalIDy s ;nWUmenl$ 
could nO{ ach_ S8nsf..ctay lenUivltf lor the5e compound. Ind thefelQfe, the 
~sSQCialed posrtIVe an<! rIOf1dele<:led relulls for Inese compounds are aeverery 
comprom'$oo The nQl'1detecled fnlJjts re~rted lor the vol~We eompourld 1 4-dklxane 
...,d the ... mNo(a"'" oomPOUIlM d.able and 4-flllroquonohne--l-a)(ide In tM 2ff1!ded 
...-nples ere cons,dered 10 be ""'-Die "nd ate ""Ieaeo [URI These results ere baas.ed . .., .. 
An inll.aj cal,bretion and subsequent cont",uing ca~at"'ns canilined RRFs 10( 1.. 
butanone below lr.e 0 050 qu,,11Iy controIlitM. The nQIl(Ietected resulti repo<led foe this 
oompOYnd In tile alfected sod wmplt!s were qualified as rejOCle<l. [URI TheM results .... 
~lSed ~ery low 

Som~ canlmllon!il cattbrloon RRf. Iu :l-niCroanmne. famphur. MId phorale w",,1ess thlln 
the 0 OM quality eonuol cnteria Only noodetected ,esults wert reported f« these 
rompoynds lf1 the afflicted ",mples iIII1d t~tI'" nondeteets lire coo510ered unreliable and 
ITe ffiJeettd, qu"lified JURj Tnt" results ,rl bjased very j.;ow 

The volBllle ana~UI of samples 526-S802·oo1 iII1d S1.e·SB01.·OO1. w,re analyzed outsid~ 
of th~ malCimLlm 14 <Uly hoiding tome. ThtI poSitIVe and nondelecled fnu~s reported Jer 
!tie ta'9'l cornpounas III thHt sampIe5 .... q~ as eSlrmmed. IJI .nd IUJI, 
'B$pectrvetv Th, dJfBCIlOn of blls cam"d be detem1ined 

Ai the .011 samples anaryzed !'or Appendix IX Tel $(IllVVoiat,le organic compounds were 
e>ttracted oulllKle the RegIOn III 7 day maximum hold'ng IIfI\t n.., PO$IIiVe and 
nondetl<:ted results rtported tor the t1rg~t rompounda _e qu<lilied as estlmalfld". [J1 lind 
{UJI. fe.,*"""",ry No bias r;a,n be determ.ntd_ 

Sornl! in~raI cal<bra!lon Percent Retiltive Standard ee-.IaOOns ('IIO R.SOS) for the v~ 
compounds actIone. 2·hexanone. 1.1,2 ,2·tetnM:hloroelMne. and I .2-dibr0m0-3-
chb'oprop,JIne lind thfl semivolatie compound fampoor exceeoed the 50% v"lidallOO 
qu""ly eonl~ h"..t Only nondttllded rellJll$ wer~ rtiponed for t~ele compounds in ttle 
affectl'd •• mplel Irld \nese nondetlcts are qliMlied as ~Itimattd JUJJ No toll can be 
determll"ltd 



MEMO TO: 
DATE: 

LEEANN SINAGOGA 
JANUARY 1~, 19!1& _ PAGE J 

C-4S..(Il-&_121 

An ""lIal canOrahOn %RSD lor me\l'lylene ehlonde was c;rru..r man JO% The posItIVe 
results reoorted fo< mlS compound In S~~ 526-5802-001 ;md S26-SB02-OO2 were 
~ualilled a$ estrm.ted [JI No bin ('..lIn be ootermlned 

Some o;.onbnu,roc;r c.ahbrabDn Pett;en{ O,I/erences (%01) lor ~one. lampllOJ. 
methilllynlene 3·Mroanlline. and 4-<1ltrop/1('nOl exceeOed 50% The nondetected rnulta 
reported lor!hese compounds on tile affectfil(! &ample. were qualilioed as Ulom,ted. IUJj 
The dl/'eCllOO of bIn c.aMOI be oe:e<mmee 

Tne fcMlcwlnQ lable summarizes the maxoml.UTl coneentr~lICns 01 volaille compoonds 
detected '" laboratory method and field ~uMIl1 control blanks analyzed In m ls SOG 

Maxomum Action 
CQm!!9!Jnd Concenl[;}tIQ!) "'" Methylene d1lofloe '.6 pgIl 16 pglL 
Acetol'Ml 46pg1Kg -46 W'Kg 

T"'." " ""'" 19 W'Kg 

Percent morsture. ,'iquol $,ze, lind dilution factor5 were considered dunng applicabon of 
aI aebon '''''ei5 Pos~lVe ruult5 reported /oIlI'IeseOO;lIpoundS '" the .u.oaated sampln 
fePl)fted at ~s less then the I~ !ICtioI'1 revels are cons,defed !abe 
posltNH and are ~uall~ed, (BI. 

Tha Percent Reoeove<y (%R) for the IlIr.og8le spin compOUnd !aluen&-dB (TOLl wn 
bebov!he qual,1'f OOr'itrol l,mlt in s.arnple S2~·SB01..(102. 111e reanalylJ5 of ttws &ample 
yielded acceotlbla surrogate %R., however. this analy,is wu performed grrnssiy outside 
01 the hoIdLng ~me H~ the OfL!lLnai aoaIysrs W\!I' used In the dat;l vaklatJon. The 
posrt/Ve anti flOfIOe!eCtl!!O results fe\)OI1ed for the target compounes in thIS sa!l"(llf! wef'e 
qualified is estimated. [Jla'ld (UJI, respectively. NO bias can be dlltermrned 

AI !file- baso'ntIIlfi'1 sunDg3:e ,pift cornpouncft yIelded %Rs below 1I'Il! kIwer quality 
contrOl limits 11 pmple S2~3 In addJIiorl, t!'le %R lor 2.fluoropneoo4 (2FP) wal 
low UiX>fl reanalysis. the sUfr"'llatl %R. Wl(e w,thln tile quality c:ontid IWnits. nowever 
the sample WM re .. xtraaeo g.ro .. rr "",,'lie 01 the 7 day ITI3XirrIum hgklong 1irrIe, 
Therwb'e. the QfI9II1a1 anatysll of th~ sample was used in the validabon TM 
nondiIteeted reauks reported for the base/neutral terget compounds in til,s umpil! were 
qualified bLilSed low, (ULI No IIdIOf'l was taken Illr lI'Ie acid /raQL{}f\ compounds sinai 1lI'I~ 
one I-Ullog~e was noncompliarll 

AI three volatile Ilter~ standard areal were below Ihe k:lwer quatity centrol limits on 
&ample 525--S801-OO2 Tha teilllII1sis of thiS sam~ yielded acceptable Internal .taodard 
inas, ~. !his iI/IIIlysis W3$ ptI(1'oone<I grossly outside III the holding Irma. Heoce. 
the origln,,' analysis was used in 1M dati validation. Tr.e poSitIVe and nondetected result!l 
reported lor ttll larget compoun0,i5 In this sample __ e qualrliad 85 estlll\aloo. [JI and (WI, 
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Potil"" • ..sull' 10' saveral co.nPO~nds "porteII at eoneenlrnuonl less mIn \fie Conuac: 
Requ""d O'-~UrntI01 L.m~ {CROq Ire eonsodfK1!'l to be "sn'l1ltes and "a qualrfil!(l. [JI 

TlIe VOIaide rea~"" . .. 01 Hmple S25-SB01-OO2RE was performed gronly OUWCIe oll11e " day mu.mum 
~i .... t.me \1 e . ~ 2X ma><1murr Me<d lf'9 nmel. I~ addition In.. semrvOlilnle ,e ... xtra Clkln of 5""'p le S25-
SWCl03RE gros~ exCl!l!deO It-.e 7 day !'IOkl.1Y,I t;m. from eotlection until e~traetJOn No .ctoon W3!J taken 
since lIle .""_ elld not used the .. su~s frem m ..... eanalyses .n the vallda~on 01 me (11.1.1 

Some ""1,, 1 c.aIICnlllOf1 ,..,RSD, ar4 COI1 tlnl"ng ca"OratlOM %D. for &e.eral volat ile and ",,,,wolal.1e 
::ompOl.Jl'!dS uceedlta the lO"4 aM 25';1, qualtly cOntrol hmlla reSIlICI.vely. NO a.euons were taken Since 
no pOa.r1Na resub _" .epOrted fer :hese compOUndS in the aflec\1!(I samples and the nondatected .. SullS 
were not compromIsed 

Seve,a' w.mple, (.rw:lwlOg qli3irty control samples) y08lOed tugh sUITogate "RIo 10 • • he acid fraCtIOn 
surrogale 2.'UHntM'ornopnenoi (TtlP) No QuaillicatJonl _e neo;es$.1lry Ie.' !he al'lecled envrlOflmental 
Silmples SInce ooly one aaa lractron surrogate W3I non<;Ompl,ant 

The VOlIIble WIt M1IU .. Spike/Mattix Spike DuplQte (MSlMSO) an.a/yIK yoelded a h.gh RelatIVe Pett6nI 
Oillentnce (RPD) for t, 1..:11ehloroetnef1e No actIOn WitS 1'IIIaI5saf} .,nee no ~ relUII was .~ed 
for th<S oompollnd '" tire unspoked sample 

The samrvolable aqueous Main> S~lkeiMatri. Spoke Dupbcate (MSlMSD) anaIyaes ylllldtid. n'gh %R. tor 
4-.mtrop/'le"'" and ,cenapthetle No actIOn ....... n~ry s,nee me unsp;t;.ed ISI'T1ple wflS not Includad 

WI It". SOG 

DUoil \0 the ab$enea of Quaioty COrnlOI limd.5 jar the vol.tlle and semowIaWe Laooratory Comrol Sarnple 
(LCSI",alysH. It>e %Rs .eoorted lor mese SilmpleS coutd nex be evalua!ad HOW"...", In Ihe profHl-IOf'Ial 
Opinion of the data ~aIKiataf, the 'f.Rs for Ine5e laboratory qual ity COIInol $amp~1 are renonable and Ire 
rrot indieatrve oj comprom.sad quail!)' control pl'()(':ftdur..s, Therefore. the LeS %RI dKl nO! "ffeCI the 
etM~ntal data conlau'l'd In th .. SOG 

According 10 EPA Region II I data valodatlan protocol, no qualifications are made ror field duplicate 
Ifllpredalon Tables sUmrTlllrtZlng the resuJ~ reported lor f~kl duploCiue "mplo parr anatyset ~'" 
pr .... n19d in the Mt.ilClIed Appenttb: C - Support Documenunron. 

No exhef problems were noted 

EKet\ll'Y' Symmarv 
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Lloo,uory Performance: Holdln~ limes were nceeded for two samples aflO tM rean~$1S of or>e 
~1TII'l1e. Major e&ilbrallon I\OOCDmplianees Were noled for 2-Wtanone l,<kIoox_, ctlloroprene 
heuc.hloropllenlt ~epone 3-nttroand,ne lamphu. ptlOra!e, (1I.lllale ano 4-nltmqulnQl.",,-, .Q-.;IQe. SOme 
.,~oal and eonnnU"g calibratioo %~SDs and %0& were ~reater tt1l1n 50%. Initial cal ,or:arion %~SDa and 
CCl'linuing calibration %0$ fm Hveral ccmpolm(l$ e><eeeded lD% and 25%, re~1'Iy SOme 
~pounds werll detected on !I'll! VOlaWe laoboniorory metnod blank5 Some quabty con\fOl samplH had h'llh 
%Rs for TBP Ouallry ccnt~ limit' Were MI provided for the LeS analyses 

Othef Facto,. A"KlIng Oau O\NIlity: Some- samples had nor~an{ voLaIlle aneIIo. 
Hm ...... ,~!t 5UfTOIilate %Rs low ,ntema! Itan<lard areas wllrll noted one vola!lle Sam I'll!. Some MSIMSD 
%RI and ~PD were nan<:omol'<int Poslt",e , ..... Its reported bei<Jool ttle detec\lon hm~ Wefe Ullmilted. 

The ~ata for !I1IH af\alyses Wefe .ev>ew&d wrttI refereroce to ttl! "RegIOn III MO(Ilfieahona to NatiOnal 
FunctKlr\il1 Gwdelones for OrgatllC ~BView MU~~Medoa. Multl-Concent,.oon (elM01 O-OLl,4{)l S. !t/904) ~d 
!tie NEESA guu:ifriines entotied 'Samphng and Chemical Analys.s Quality A$lu.arn;:e ,..""...,ents for !he 
Navy Indallallon Retltorntoon Program' (NEESA 20 24H8. June. 1988.) 

The text of thtS report ka$ Deen lormulaled to address only tI"IOH problem area5 .n.etIng data quality 

" I ~ttest th~t the d~ta .elerencea he'ein were ~alidated according to the agreed upon valOdiltlon criterle IS 
specified ... the NEESA Go,tlOellnes eond the OuaIiIy MSurance Project Plan lQAPP)· 

M~leL. 

Cnerni!IICaUl Validetor 

Joeeph A. Simchuct 
DItta ValldatJOn OI.Iali(y As~rance OIfoc:er 

~ents· 
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2 Ap~no •• B - Results u Reponed by 1M LallOl'atory 
3 Appenou< C . Support Ooc:umentlbOn 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

FROM: 

SUBJECT: 

SAMPLES: 

_- _"".Ii. 
l£EANN SI~GOGA 

MICHELLE L ALLEN 

C-49-01-6·121 

DATE: 

COPIES: 

ORGANIC DATA VAUDATlON· EXPLOSIVES 
CTO 222. INDlAN HEAD, INDIAN HEAD. MARYLAND 
SOGI$09221 

91SolV 

S2SoS80I..oOl 

""" ""'DOOJ 

S2SoSWOO2 

S2s-RB05--OO1 

S25-5B01"()02 
52$-MVV02--OO1 

FD06 

525·50002 
S25--MVV02..()()2 

JANUARY 16. 1996 

D.V. FILE 

S26-S802.(JOI 
S25-$0001 

S25-S'MXlJ 

The s~rTICIle lftt lor Ih~ CTC 222 IrlO1ar\ He,d $Ile_ SOO 9509221 CO<ltistl 01 ,.iroe (9) 1001 envIJonme<lt.1 
samplel. live (5) aql.leOUI enwOI\ITIenla! umples and 0I\e tt ) nn~ blank (deliglli\le'd ..fI:B-) TheM 
5iIf11piH were .~e!l1or T;vget Compound Us! (TCLj eKll!OIIVeI TWo foelcl: duplicate pIIQ (umplH 
FOO!i.'$25-S0001 iIOd FD06fS25--SWOO1) _e incluoe<l .., Ih,. SOG 

The simple! were colJect~ by Brown '" ROOt En¥lronmental personnel on September 21 ·22. 1995 and 
~JlaIyzed cy GP Envoroom&l1tl1l Se .... ,CI!S und.r Naval En.rvY and Environrnenlal Support ACtI'IL~ (NEESA) 
Le'let 0 Ouality Assur .... te!Ouality Control (OAIOC) cntena All analyses were comluetecl U5"'1I SW· 
84618330 81\81Ytieal and rtPQrtIng protoe:Qls 

SUmmary 

AI compounds .... eIlI s\ICCe551ully analyzed ThfI rl1din~s Offered in til,s report Ire olsed upon. gel ...... IU 
1_ of aH _l1abl. d.ul lneiuoing ClItlI tompletenes&. IloIOlrog tomes LIIltII analy"'" ,"~I Ind COIltlnUong 
ca~llfiIl00n oat"L Iabcu10ry Ill, .. results. 'UITOgate spike flI()OVeIIe!I. ~mx sPlke/malrQ splke!lupltce1e 
results IaDor.:ory cartroI sample resurts. field duplicate prect$OOI'I COmpound ldentrficlluon and ecmpouna 
qu~nlrtauon 

Areas of CQ~cem ....,th resPtet to diU! ouallty Ire IistOld t>eIow. 
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Some contJ .... u ... g ~lLbr;auo .... P&fcent OIl!erences (%0.) for ..... rru .... n.2.6..(!.nrtrQtOlUene 2.6..(!,MfOWluene. 
2-arruno-4 6-d ... n'01otuene and 2 4-d,rwU't1l0IUllne excffOeO me 20% qualify control bmn. No ~OOrrs_" 
wamoor.U!Q "nce no plISllfVI! re1ulta were reported for theM comocullds in the.ffeaed !I.IImple1; ."'" the 
nonCIetectad re5O.IltS were not COiT1prom'5eC 

The laoorlltory "lied to 1lf000ide qual ity eont rol limot$ lor tMe I Ul1'ogate sp ike Pen;.tnt RecoverieS (%Rs) 
Hence evaluation 01 tne prepa,,)rve e)<lntchon could not be eV3iuate<llor t~e el'lwonmental line qUiloty 
control sam~'ts How""", ,: .. tile ~rohlss,O/\al ~pon~ 01 the lIata ,,,,,_r that t~e %RI repO"ed fIlr 
the surrogata sp.ke compound (.-nrlro.RI~nei were reaaonaOle ana th&refoIe do I'lOl mpOC1 the ~Ie 
d~ 

Oue to th& .bsence ol qll8oty conlfOl b"",.Io'ttle expbaNe Main. SPIke1Mall1X Spike Ouohcate (MSlMSO) 
and l aoor'tory Cont,oI ~mp1e (lCS) anaty$el. tMe % 11.5 and Relative P~ent Oll'ferer1(;8s (RPOs) 
'epOlled lor tMese nmple$ cOuld "01 be evaluated Howe~er i" tM I profl!sstOnal opInion Of In. daUI 
valodator. the %11.1 10' In",sa lalxltatory qu.U~ control umpies :ar", renonaolt ,nd are n~ il'\Oleal .... e of 
compromo!le'd qlJ;lldy control proceouru, Thl!rekwlr. 1M MS/MSO:and LCS %R,;and RPOs did 1\01 effect 
the envlfOI'lmental calli .:om. ... eg III Ih~ SOG. 

Aa::ordlng to EPA ReglOl'1 It) data ~aldallOn protQCO(, no quabficallQrl$ ate mad& for field duplicate 
imp<eollOn Table. summarIZing the results reporteCI 10, lleld duphcate IImpie Pilir ,,"11y"S are 
p",senled in t~. attached AppenOI~ C _ Support Oocumental1on 

No other prob~ms were n<lteCI 

E::tecucrve Summ:ary 

Llboratory Performance: MUlO' c.l1,btabon nonc.ornObaJ\a!s W1!f1I note<! for SOr'nl'l uplos .... n a~ 
control limils w&I'e nOl provldea fOI the surrogate. MS/MSO aM lCS analyses. 

Othe, Fa<:tOl$ Affecting Dat~ Qu;allty : None. 

Tho! dm for Ihhe analy ..... ~. ,_ WIth raf&l'enee 10 the "RevlOn III Mod,fic.Itoonl 10 N.."..I 
FunCbonal GuidelinH for~uc Aev_ Mulb-Medt.l Mufta-Concentr:abOtt (OlMOI .O-oLMOl9, 9i9<I).nd 
th", NEESA IIl*Iellnel I!!nbde<:l "S&mphllll and OoemtCll AIUlIyIIS Quality AuuranCfl requoremanll f1)r IhfI 
Navy Inslalliltion RlIstor:atlOO Program" (NEE$A 20 2-0..79. June. 196f!.) 

The tom of tM11 report ha! been formulaled to address only tnol'" problem 8O'eu ;affO!'C~ng data quality 
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., ~ IIIaI Ihos Gala relereneed nereon _e yahdateO KCOrllng 10 me ~ upon yahdallOfl errtosi'Oll IS 
speafIed in the NEESA Gt.1Oehne$ and the Oualily As5uIaroce ProJeCt Plan (ClAPP)." 

Mich~1e L AIen 
C~lltIOlita Valldator 

.-, ( 

rown &~601 nwonm.ntal 

Joseph A. Slirnchuek 
D.ta Valldlltion QualItY A,s,ur.nee OtIic.r 

AltllChment1i 

1 AIlI)llrldIX A - Qualified An.tytleal Resulll 
2. AppendIX B - Raub .. Reported by IhI! laboratory 
3 ~ C • Supoot1 00eu1'l'lflnlatlOn 
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Rrown & Root Environmental INTERNAL CORRESPONDENCE 

I'1tOM: 

SUlUECT: 

SAMPLES: 

5/SoiJl 

C-49-0l-06-1JI 

DATE: JA. ... L!"'R~ 17, 1996 

COPIES: 0, v. nu:s 

ISORGA-'11C DATA \'A1.Ill.\TIO;o. -
TAflCET ""ALHl.: t.1ST (TAL) "£TAL'> PIXS C",,,,"'IOC A ..... DTlN 
SSWC []';O\A,'i HEAt) 

SDG 9509221 

S2S-5WOO2 (unfih"re<il 

S25·SBOl·OOl 
525·SOOO2 

S25·5WOO2 (filtered) 

S25-S00I-002 
526-5002-001 526-5002·002 

GP El!vlJolUIlCntal Laboratori~s analyzed five soils for Target Analyte List (TAL) meu.ls 
including cyanide and [in Additionally, one filtered and unfiltered aqueous umple \1IIaJ 

included Cor analYK:s. No fLr:ld duplicatcs or flcld q\.lo1 lil)' control blanks _~ included with 
this .malYlical daLl !il:1. 

llleK samples .... ·ere collected b~ Hallibul'1on KU5 Corporation on 912195 and. analyzed by GP 
Environmental Corporluon under Nava! EncfiY and EnvitonmenLll Support A~tivily (NEESA) 
Level 0 Qualit)' Assurance/Quality Comfol IQAIQC) criteria All If\.iI.l}'scs were conducted 
usin& Contract Laboratory Program (CLP) Statement oC Worl: (SOW) anal)1.ic.il and reponini 
protocol. 

Mjoo[ Problem5 

• The COntraCI Requl~d Detection Limit (CRDL) Standard analysis recoveries for cadmium, 
vanadium, copper. and zinc were below the 90'1 lower quality control limil. H~ntC, 

positive results < 2X CRDL andlor or nondetects for these anal~tes in affeaed sllntples 
were qualified as biased low. "L" aoo -UL· . respectively . 

• lbe CRDL Standard analysis retO\'enes Cor ,Iuminum. chromium, \cad, nickel, and ,in 
were both hi&h and low. Positive resulu < 2X CRDL lo%r nondeteeu for these 
analytes wen: qualified as estimated. 'J" and 'UJ', re5peclively . Overall bias for these 
resuLu could nOI be delermilled. 

• 1be CRDL Standard analysis recoveries for calcium and magnesium we~ exceeded the 
1101(. upper qualiey conuoJ limn. fienc.e , pm;ilivc re.sults < 2X CRDL for lbcse anal)'ICS 
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were qualified as bia.IN high. "t(" 

C-49-Ot ·O(j·131 

• lk folJowms COmamlll3.mS "'ere p(esem m the laborawry melhod lII.nks al the fo llowing 
mUlmum wncentra(ions ioo..;ated hdow 

Aoalne 
manganese: 
mercury 
selenium 
vanadium 

,"" ,"" 

:-tllX1mum C{lDCCnlr4t1QIl 

0,69S mg/Kg 
O,lugiL 
I 8 uglL 
23.7 u!!L 
0.920 mgiKg 
15 5 ugtL 

AClNn Levcl(s}1 
NA. 3 475 mg/Kg 
0.5 ugiL. NA 
9.0 uill. 0 9 mllKg 
118.5 ug/L. 11 .85 mglKg 
NA. 4 6 mg/Kg 
127.5 uglL. NA 

IA Ism into looml sO il sample digestion was employed for the soils in this SDG. 

An ICliOn level of SX lhe mUlTIruffi comatnillam l~'·el has been estabhsbo:d 10 eva!ua\.t !he 
sample data. based upon blank contamination. Sample weight, moisture content. and 
dilution faclOrs were considered prior 10 Ilw:: application of the aClion levels . Positive 
rt:SU11S for 5Cleruum. v~nadlum. and ZIIlC wllhill tJ\e respe<:uve attNIl levels w~ q~1ined 
u !aboralOry anifacI~, "S·. No actionS were necessary for llw:: remaining analy!e! as 
positive results for the$!: all3.lytcs exceeded Ilw:: rcspecti~'e ~ction levels . 

• The Interfering a!U.I )·re ITOn was presc:nt In samples S25·SBOI-002. S25·Sooo2, and S26-
SOO2·OO 1 at levels which were comparable to Ille .amount present in the ICS SOlution for 
this analYle. Addilionall), alumtoum was presclll In sample 526-S802·ool al a rufflCienlly 
high level as 10 introduce lD(erferenc~ affects. Data quahficauons were flO! performed 
based upon the difficulty encountered when referencing the [e p raw data. 

• TIle aqueous matnx $PIR n::<;()\'crie~ for aluminum. iron, and lead exceeded the 12'~ 
upper quality control limit. Posiuve results for Iron were qualified as biased high, "K". 
Pos itive result for lIluminum and lc:td ... -ere 31so impacted by low CRDL Standard analysis 
recoveries.. Therefore, ltu:se results ",ere qualified as ~l1mated, "J". Overall bias for 
these results could nOI be dctermmcd_ 

• 11Ie lIqueoW maUix spike recovery for anenic was below the 75~ lower quality control 
limh, but > )0%. Only nooociecis were reported for this anlllytc to affected samples and 
these results were qualified as biased low, "UL" . 

• 11le soil maIm spike recoveries for antimony, arsenic, and mercury were below the "" 
lower quality control limit, bUt > 30'A , Hence, positive and/or nondetects f.:Jr these 
ana1ytcs in affected samples were quali fied as biased low ·'t" and "UL", respectively 
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• Th~ WII matrix )P llr;:~ r~ co vcry fo r kad c ~ ceed~d Ihe 12S I! upper quality control limil . 
fleoce . positive l'ewll5 for th1s anal~ I" In affected Slmples .... ere quahrJed as emma!ed, "r . 
u Ihe9: result~ .... ·cre also biased low as a rc~ult of low CRDL Standm! an.llysi~ reco\·cry . 
Overall bias for these re~ult ~ c()ul iJ nm be dClemJined . 

• Aqueous laboratory duphcat~ \llIp rec lsion was IlOled for aluminum. Onl y positive lesull5 
were reponed for this ~n:.Ilyte In affected waler samplcs and these remits were qualirlCd as 
esUmalN. "1' Overall bl:IS lor these resul ts lXluld not be del:ennined_ 

• The aqueous Laborator}' Cvmro l Sampic ILCS) recovcry for lin was below the 80'-' lower 
quality control hmit. Only nondeteCts "'ere reponed for !In In the affected samples which 
were funher Impacted by higb and low CRDL Standard analysis recoveries. Heoce. 
oondeteclS for un in the . flee tcd sampks were qualiHed as est imated. "W" . OveraU b ias 
for these resul ts could not be delelmi~d.. 

• The Grapbite Furnace AtomIC Absorpl ion (GFAA) Post Diaest)Of\ Spike (POS) recoveries 
for lead In samples S25·S801-OO2 aoo 526-5002-001 were below the 8S 'l lower quality 
control lunit. However. iX'sitil'c resulll for lead in th~se affected sampl~s ""'tIC funher 
UnpilCted by hirh soil ffi3lnX ~pl k e recove ry. Hence. po!itive remits for la d in Ihe5e 
samplcli WM: ~Iified ~s esllmated . "J" O~'tra ll bias for these results could not be 
detennined. 

The: C RDL SWldard 3D.llySlS rcco~ ~ rtCS for alumuwm. iron . 300 seleDlum exc;ecded the 110'1. 
upper quail!), control limit . However. 110 validation actions were necessary for these Rn.alytcs 
in the affectcd nmples as oniy noooctec is were reponed fo r se lcnium. 

1lIe GFAA PDS recovery ror selenium In sample 526-S802-OO1 was below the 85% lower 
quaUty collltOl limit . However. no v~lidation a<.:tions were warranted for this aiUlyte in this 
a ffected sample as Ibis result was previously quali rted as a resu ll of blank conwnination. 
Funhermorc. the GFAA POS recoveries fo r thall ium in samples S2~·S80 I -ool and S2~ · 

SWOO2 exceeded the 115'l upper qua lity control limil. However . no validalion actjons were 
wlI.ITlI.IllCd for thallium III these samples as only nondcteets Vr'tre reported. 

E.JecYlive Summa(\' 

Laboratory Performance: The CRDL Standard analysis recoveries for numerous analytcs 
were poor. Several analyles were present as contliminall1S in the laboratory mttbod blaDks . 
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Severai linalyies \l. hich wero: 001 ~uppo.sed 10 ~ prcscm In lIu: ICS solullon were dCleCted m 
Uus solution II levels ""\:lIth e'l:;.:e~ed Ih.: IDLs for IheM: anaJyles_ Laboratory duplicate 
imprecision was OOIed for ,lu!ll tl1um . The aqueous LCS rel::overy for tin was below the 80% 
lower quality COlltrol limn 

Other Factors Affecti"e lhla Qualjt~; The aqueou~ mainX spike recoveries ror alum mum. 
;u$enic. iron, and lead were \lUI, lde quality cOnlrollimits. The so t! matrix spike recovcnes for 
mtimony, arsenic, lcad, and mercur~' were outside quality cOlllrol lirniu . The GFAA PDS 
recoveries for Iud, lielcmum and Ihallium wert outside control limits as noted in $OIJIt 

samples. 

The data for Ihese analyse, were reviewed wah refereoc~ 10 the ":-<ational Funclional 
Guidelines fOr rroorganic O';il~ VahudIiOIl', April 1993 Rev isiOn as amel'llied for we within 
USEPA Region III aiJd the NEESA dotumcnt enmled "Sampling and Chemical AnalysIS 
Quahty A~~urance requi~mcm~ for the I\av~· In~ta llation Restoranoo Program" (NEESA 20.2-
0478, 6/88) . 

TIle ltlt of this lepan hilS been formul'lled 10 addreu only tho~ problem Ileas affeclmg da .... 
qU.llity. 

"r attest that the d:na refercnet:d heretn were validated accordmg \0 the agreed upon valid:l.tion 
criteria as ~pec irled _" 

Brow" ROO/ Envw'.mml TIIIJI COrporallOiI 
Ricky C. DePaUl 
Cl!emtst 

00/ EnlirorrmcmaI Cotp()rallon 
Joseph A. Samchuck 
Oalll. Quality Assuraoce Officer 

AlUlchmerus' 

1. ApPeooix A - Qualified Analytical Re!ults 
2. ApPendix B - Results as Reported by the laboralory 
3 . Appendix C - Support Documentlilion 
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Suuunary of D,m QualifieD 

L -

Qualify posl1lve re;ulrs < 2X (ROL ~> tJl;L~ low IS l result of CRDL Standard analySIS 
rn:overy < 90~ and/or low soil ma!rlX spl k~ recovery. 

UL-

Qualify nondetecled resuits as tJiased low as a rc.ult of CRDL SUndard analYSIS recovery < 
90% andlor low aqueous matrix sp,ke r~co\'el)' andlor low !>Oil matrix spike recovery. 

K-

QuaJify positive n:sults 3. bin5.cd high .1S a result of high CRDL recovery. 

I -

Qualify positive !'e.ulis < 2X CROL .1.1 ~mmalcd as a reomh of both high aoo low CRDL 
Standard analysis reco\cry ~nd/or l~botnlOry duplicate imprn:ision. Ovenlt bias for thue 
results coul(! 001 be d~lemllneU. 

UJ-

Qualify OOOIIclected tc~u lrs as cSllmalcd as a result of both !ugh and low CROL Standard 
analysis recovery OVer:lJl bias for these re!oU llS could not be detemuned. 

B -

Qualify ~itive results Ii.'uh,n tile action lel'!:l IS labor.ltory artlfilcts bned UPOD tJbnk 
contamination. 
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ammonia. IUrrate-rutrite, phosphorus, sulfate, total kjekla.hl nitrogen. 
total organic carbon and loal organic h.alides. nitrocellulose 

S25-SWOO2 

ammonia, IUtratc-ruUltc. and toW organic carbon 

S25-SBOl-(lOl. S2~-SBOl-002, S2~ -SOOO2. S26-SB02.QOI , S26-5602-002 

lolIl petroleum h)'drocuboos 

FD07, S26-SB02.QOI. S26-SB02.Q02, 

GP Environmenal Laboratones analyzal the aforementioned soH and water samples for 
vanoos miscellaneous paramelCn includin, ammonia. ruuatc-niuite. pbospborus. sulfau:. 
Total. Kjeldahl Nitrogen (TKN) Tow Orgaruc Carbon (TOe). Total Organic Halides (TOX), 
and Total Petroleum Hydroclibom (TPH). and nirrocellulose. O~ field duplicue pair 
(namely samples FD07 and S26-SD02-OJl) wu included with this analytical dau set. A 
comparison of field duplicate results has been provided with thI:: a~d suppon 
documentation. No vl.lkl~tion ICUoIIS are warranted for fH:ld duplicl.lc comparisons loS per 
Region m valid-alion protocol. No fx:ld quality c01lUQ1 blanks were included in this Gatl SCI. 

These samples wea coUecttd by Brown & ~ EnviroomenDt.l Corpontion on 9121195 and 
analyzed by GP EnviromlcnW Corpol1llion uIJ1er NI.VI.I EDCrg}' I.nd Environmental Suppon 
Activity (NEESA) Level C Quality Assurance/Quality ConlrOi (QAlQC) criteria. All analyses 
were conducted uSIng method specific analytical alld reporting protocol. 
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All analyles. with lhe e~cepllon of TOX analysis ..,,~re succesIlfully aoalyud. lbe fioowgs 
offered in thIS repon a{e based ur<ln a [;eneral review of all available dlta including: data 
complcreness, nEbnU1J1I dala. bot-hng Hmel , laborawry melhod and field quility control 
blallk~. field duplicate precision. matrix ~rllke and duplicale reSUlts, aM laboratory control 
samples results. 

Major Problems 

• "The: 7 day holding l UT11': unt il anal}SIS for TOX ,"";15 gro5lily exceeded (ie .. excceded by a 
faclor or two or more; Heoce. tile norlIkIeet for Itus parameter m the atTec1ed sample was 
qualified as biued extrem~ly k.w and quahrll:tl uoosable liN rejected. "UR" . 

Minor Problems 

• TIle Controuing Calibr;lUon VerifJl:alLOn (CCV) recoveries as noted for ammonia analyses 
were below me 9O'l lower quality coruro l timn. Only posim'e results were reported for 
ammonra analyses and the se: results were qualified as biased low, "L·. 

• LaboralOry duplicate impl\lCision was rIOted for rutnte-nitrite analyses as evidetx:cd ill the 
soil matrix. Only IIOndeteC1S were rcponeli for this pardmeter In affeeLed solid sample5 and 
these: results were qualtfied as estimatecl. ·ur. Overall bias for these results could DOl. be 
determined. 

• The aqUl:Ous Laboratory Cuntrol Samplt: (LeS) recovery fOl: the TKN ilnalysis was below 
the SO" 10 ... 'Cl" quali!)' control limit . Additionally, this Arne TKN result was further 
impacted by hi&h CCV I"CCO\-cry. Hence. the pm:itivc result for TKN ID the affeclCd 
sample Willi qualified as estunalCd. "J' . Overall bias foc this result oould 00( be 
determined. 

• The ICY re~overy for the sulfate analysis was mariin.ally low. Hence, the no!ldetect for 
this parameter in the affected s.amplc was qualified as bia.!-Cd low. · UL·. 

NilrOCCllulosc analyses were eonduc1ed 18 days after sample collection. 

The lCV/CCV TtCOvcne$ for TOX were below the 9O't IOWeT quality cont.tollimit. 
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Howe\·er. no ~31idauon attLOIl.~ ... ·ere wauanted for thIS panunetc:t in the atTectcd sample as 
this result "',. previoo,ly qualified a~ rejected and unu~ble as a result of gros> holding time 
exceedancc 

Executi~e SUmmary 

LaboratOtJ Performance: The laboratory grouly rruS5c:d tt.: holding UIDI: allOWll:IU:C" for 
TOX analysIs. ,\ ecv for ammonia analysis ,,"'IS below the lower quality control limn . Soil 
laboratory duplicate imp~l$ion was DOted for mtrate-nitritc, The aquc0ll5 LCS reco~cry for 
TKN anllyscs was low. An rev reco\'ery for sulfate analyses was low, 

Other Factors Affwing [)ata Qualily; NOflI! 

The data for these analyses were reVIeWed with reference to !be "NatlOOill Functional 
Guidelines for Inorganic Dati Vahdation'. April 1993. Reviston as amended for Uie wilhin 
USEPA RegIOn III and the NEESA docurneru entitled "Samplmg and ChemiCal Analysis 
Quality A$SUf1.ncc requirements for the Na~y Installation RestoratIOn ProgriUll' (NEESA 20.2-
Q.;7B: 6188) 

Tbe tell of this report has been fonnulaled. to address only !hose problem areas affcd.lllg dala 
quality . 

"r attest that the data referenced herein were \'alidated according to the agreed upon validation 
criteria as 

/-->. 
~ "'-''-o-

Chemist 

, 

ro>IlI <I Roof enl1rDrlfMnlof COrpotTllian 
Joseph A. Samchud:. 
Data Qualit~' Assuran:e omc~r 

Attachments. 

1. Appendix A - Qualified AnalytICal RC5Ulu 
2. Appendix B - Resull5 as Reponed by !be !..abocatory 
1. Appendix e - SUpPOn l)Qcumeruation 
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Qualify noOOelected K'suh for TOX in affected lioaIl1plc as biased eJtucmely low as II re$U11 of 
gfOM holdillS ume eJtC«daoce (i e , \loWing IllIlC eJtcccded by a factor of two or mOTe) 

L -

Qualify pasilive ~sul!s fOf ammonia as biased low based upoo low CCV recoveries. 

UJ -

Qualify nolldetected result.s for nurate-nitrite as estimated as a result of wi! laboratory 
dupliclue Imprecision, Overall bias for these results could not be determined. 

J -

Qualify positive result for TKN analysis as estimated as a result of low aqueous LCS recovery 
alll1 high CCV ~covery . Overall bias for this result could nOI be determined 

UL-

Qualify nondcteeted result fOf sulfluc analysis as biased low as a resul t of low ICV recovery. 
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INORGANIC DATA VALIDATION-

ToUtG£T MALYn; uS]' (TAL) .\ I£TAI..S P1.l:S CYANIDE A!\"D T'JIIi 
NSWC r:.."D1AN IlEAD 
SO(: 950922) 

S2S-RB05-OOJ 

FOO6 (toral) 
S25-SWOOI (lOUol) 

S25-SWOO3 (toul) 

FDO' 
S25-SDOOI 

FDOti (fIltercd) 
S2.S-SWOOI (filtered) 

S25-SWOO3 (filt=:d) 

S2j-MW02·001 
S25-SDOOO 

S25·MW02-002 

GP Environmemal l..1.bor.uones ;ma!Yl.cd fivc soils UlCluding one ficld duplica~ pair. (namely 
samplcs FDOj and S25-SDOOI) and one associatcd equipment rinsatc blank for Tariet Ana1yte 
Ust (TAL) metals including cyanide and liD. Additionally. thrte waten; including one: ficld 
dupJtcalc pair (namely, .samples FD06 aoel SlS-SWOOI) were irdudal for liltert:d and 
unfllteml. analyses of tIE Wl\c inorgaW1: illIIlyte list . A COOlparison of ficld duplicate results 
has becn provided with the atuchcd suppon documentation. No validation actions ~rc taken 
based upon fJC:ld duplicate rt"sults as pc:r Reeion III validation guidanl::e. 

'Illese samples were collected by Bmwn &. Root EnviroDmCntal CO!pOnuoD on 9122195 and 
analyzed by GP Environmenul Corporation undcr Naval Energy and Environmenrai Suppon 
Act!vlty (NEESA) uvel D Quality A~surancc/~lity Contml (QAlQC) criteria. All analyses 
wen: conducw1 using Coul1act ubonitOry Proaram (D..P) Statement of Work (SOW) 
anaI)'tical and rc-potting prolOCOI. 

Suaunm 

All anal)'t1:S were 5UCCCSlifully analyzed. 1nc fUJ1iogi offe~ in this n::pon are based upop • 
genet'll revicw of all aVlilable da.ta inciudiD£:: data completeness, calibration data. holding 
times, laborawry method and field quality control bllIlks, ICP interfcrence check sample 
resultS_ ffilltrU spib: and duplicate R:sultS, field duplicate precision, iabonwry control s.ampk 
rC$llIt$, ICP serial dilulion analyscs_ and gnphite furnace atomic absorption resu llS. 
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• 'IDe COIllIaCI Required D.:leclion Limn (CROL) Standard all.1lysls recovencs for cadmiwn. 
V1I\.1dium. and zinc were below the 90'1. lower quality commllimil. Onl y lIOnde!ects VO'C're 
reported for cadmium In affected samples Posilive raulb for vanadium and ziDe 
exceeded 2X CRDL for this analyte . Nondel«!S for l!lese an.lyles \lltre qualified 35 
biased low, "UL", 

• Tbe CRDL Standard analy~is recoveries for calcium and mag~sium exceeded the 1l01i 
upper quality control limit Posillve results < 2X CRDL for these an.31)ies were qualified 
as biased high. ' K", 

• TIE CRDL Stand1l'd anal)sis recoveries for chromium and lin were both high and low 
Only oondetecu werT: reported for these analytes and these tesulu; were qua.lifi~ as 
estimated. ·ur . Overall bias for these results eoold !lOt be: dttennined. Similarly. the 
CRDL Standard. ~nalysis R"Coveries for nickel were both high and low. Hence, positive 
results for nicleel < 2X CRDL ;md nondeU:CIS were qualified as estimated. "J" aOO 'UJ' , 
respectively . Overall bin for these results could not be determined, 

• 1bc followi", contaminants were: rr~nt in ttw: laboratory andlor rlCw qU.illity control 
blanh II the following madmum cor.;enu-alions indicated below: 

AM!yte 
c.:alcium2 

magnesmm2 

seknium 
"",3 
"",3 

vanadium 

Mpjmum CollCCntralion 
265 ug/L 
71.9 uglL 
1.8 ug/L 
0.928 mg/Kg 
206.2 ui' L 
23.7 ugfL 

ActiOQ Level I 
1325 ug/L. 132.5 mglKg 
3~9.S ug/L. 35.95 mglKg 
9.0 uglL. 0.90 ruglKg 
NA..4 IS4 rug/Kg 
103 L :-IA 
118.5 uglL. 11.85 mgIKg 

lA Igm iOlo lOOmI 50i l sample digestion was employed for the soils in this SDG. 
Za,utamirumt was pre.s.ent at a maximum concentrJ.tion level in • fIeld quality cOIlU'OI 
blank. 
3Contamiru.nt was detected at a maximum concentration level in a preparation blank. 

A.n action level of ~X the maximum comaminant level h.as been ~ublished to evaluale ~ 
sample dau based upon blank contaminalion. Sample weight, moisture: content. and 
dilution flIclOn were considered prior 10 the application of the aclion levels . Puliilive 
results for calcium, selenium. vanadium. and zinc within the respecdv~ action le\'eI5 were 
qualified IS labontory anifllcts , "B". No ICItOns were necessary for the remaining Ilnaly1.u 
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as positive re~ults for these aIlll.lyl~S exce~ded the respective action levels. 

• lb: Interfering ana.lyte trOn was present in samples S25-MW02-002 and S25-SDOOI at 
levels subsuruiall )' hl~h as 10 imrodUtt II1ttrfercnce affects. Data IIwt1if1cations wen: nut 
performed based upon the difficulty encountered when referencing the rcp raw dlt.il. 

• 'The SOIl matrix !<pike recoveries for ~ntimnIlV. a~nic. aoo zinc wen: below the 7~ % lower 
qualil)' comrollimit, but :> 30':'0 . Only poiltive ~115 were reported for arsenic and zinc. 
Postuve 1IIJdf0r nondrrects for antimony, arsenic, IIJld zinc were qualified as billed low. 
"L' and ·UL". respectively. 

The aqueous TJUtru spIke reco\'ene~ for aluminum. iron. and lead excee4~d the 125% 
upper quality cOQtrol limit . Hence. positive rt$UJu for these analyles (with the CAC.Cp1ion 
of aluminum) ""ere qUl.hflCd as biased hIgh, "K". Positive resullS for alumilWm. wen: 
funher impacted hy laboratory duplicate imprt'C1SlOn and thuI, 1I1l1lifial as eSllmated. "'". 
Overall bias for these results could not be: determined. Funhermore. the aqueous matrix 
spike recovery for arsenic was below the 75~ lower quality control limit. but :> 30~ 
Only nondetecu were reported for arsenic in the affected Wattr.. and these results wen: 
qualified as biased low. · UL". 

• The Rdative Percent Differences (%RPDs) for aluminum and lead e~ceeded the 35% 
quality control limn as noted for the soil matri~ when ~mpJe aoo dllplicate results 
eltCeC(led 5X CRDL for these analyles . Only ~itive results wen: rqX>ned for Ibesc: 

IlU.l)'lcs In the affected SOIls and thne results .... ~ qu.alirlCd a~ estimated, "r . Overall 
bias for these ~Its could no( be tletermined. 

Additionally, the: difference between sample and duplicate resu lts was greater than the 
CRDL as noted for aluminum in the water matril HC!lI:c . positive and IlOt'lGclected rerults 
(or alwnirum in me affected WIICrS were qWllirlCd as estimated . • ," and ·UI" , 
respectively. Overall bias for these results could not be detennined. 

• Problems were noted during the ICP senal dilution analyses for aluminum, iron. 
magnesium, manganese. :md zinc u evidenced in the soil matrix. Only positive re!Wlts 
were reponed fo r these anaIyIrs in the affected wnples and these resuhs were qualified u 
estimated, "r , Overall bias for Ihcsc results could not be determined. 

• The Graphite Furnace Atomic Absorption (OFAA) Post Digestion Spike (PDS) recovery 
for antimony in urnpk ~-SWOO3 was below the 85~ lower quaJiI)' control limit. 
Hence, Ihc positive result COl' Ihis anaIyte in !he affected sample was qual iOed M biased 
loW. "L" , 
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Addllionally. IDe GFAA PDS recovene5 for thalhum were below the 8!i% lower quality 
cOlllrol limit as oored in samples m the filtered and unfiltered analyses of samnle S2S· 
SWOO3. Hence. lhe IlIlndeleclCd l1:ZUllS for thallium in lhese arreclc!d !IaIIIpla were 
qualified as bUiscd low. "UL '. 

The CRDL Standard analysis recoveries for iron and selenium eAceeded the 110% upper 
quality control limit Huwever. no validalion actio~ were IlCCeS5aI)' for these arutlyIQ in the 
affected samples as o nly nofl(ktect~ ""ere reponed. 

The labol'1llOry performed some lIllI1TU. spIte 3M duplICate qualily cOfII101 analyses on samples 
not W:sLgwu.ro for incluslOll 'Il this SDG. 

The GFAA PDS recoveries for selenium In samples S2S-MW02-OO1, S2S-MW01-002, S2S· 
SWOOI (filtered) were low. However. no vandallcn actions were warranted for this analyte in 
these affected sample5 as positive result for sclell!um in these samples were qualified as 
laboratory artifacts based upon blank conwninadon. Tbe GFAA PDS recoveries for thalliwn 
II' samples FD06. S2S-SWOOl, and S2S-RBOS-OOI exceeded the 1 15 '-' upper qualily control 
Hmi!. HO ... iCVCJ , no val idauon actions WeTc WUTlIllIed for this anaJ)1e in these: affected 
samples il5 only nondeteclS were lqI()[tcd. FilUlly. the PDS recovery for thallium as noted in 
sample S25-MW02.()()1 exceeded the 11 5% upper quality oolllIOl limit. No corrective 
measures were necessary for thallium m thIS sample as • nondetect was reported. 

Executive Sumrnaa 

Laboratory Perrormancc!: The CRDL Standard analysis recoveriu for numerous analytes 
were poor. Several analyces wen: detected u eonwninant.s in \be laboratory and prcpantion 
blanks. Several aLli.lytts which wen: not supposed to be presem in the ICS solution were 
detected in the ICS IIOlullon at levels which exceeded the rcspec;uve lOts for these: analytes . 
1be datl package raw dati de1iv~l'1IbJe did JIO( lend Itself to expeditious and accurate n:view of 
this panuneter. HeIXe, further vllidation aCUODS were not taken . Laboratory duplicate 
Imprecision was lIOIed for aluminum and lead IS evidcn:ed in the SOLI matrix. Additionally. 
laboratory duplicate imp reds ion .... a! noted for aluminum in the wMter matrix. Problems were 
noted during thc [CP senal dilution analy!is (or aluminum. iron. magnesium. marJgBUCse, and 
zinc as c\'idcl1Ced in the IIOLI matrix. 

Other Factors "rr«tina Dab QUality: Calcium and mag~iwn oontaminatlOO was presclll 
in the cquipme~ rill$lCC blanl:. 1be interfering anal)'te iron was prescrn in samples S2S­
MW02-OO2 and S2S-S000l at coocentratioll5 which wen: substantially high as 10 introduce 
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lIueTIcrence affCCls . Soi l malri" spake recoveries for anllmony. arsenIC, ;lIId zinc were low 
Aqueous matrix spIke recO\'Cri~ for aluminum. al"ieruc. iron. and lead wen: outside quality 
comrol limits. 'The GFAA PDS r~\"eril.'S for anumony, selenium. and thallium were poor as 
noted in some affected samples. 

'The: dall for these alia lyses ,,'ert' reviewed wRh refcrence 10 the "National Functional 
Guidehnes for Inorganic Dam Vahdanon". April 1993 Revis ion as amended for use withiJI 
USEPA Region IU and tile NEESA document entitled "Sampling aOO Chemica! Analysis 
Qua .. hty Assurance requirements for the Navy IMullation Rcstoranon Program" (NEESA 20.2-
047B,6188). 

'The lexi o f Ibis repon has been formula ted (0 addre.'l$ only !bo§c: problem areas affCl;ling data 
quality . 

"r attest thaI the data referenced herein were valil1atcd according to the :l.greed upon validation 
criteria U spccifted .· 

~i C.O & 

4·(~1 
;B :/1 ,,-ROOt CnVU'tHlllltnlai Corporation 

I Joseph A. Samehuck 
Dau Quality Assurance Officer 

Attat:hmerns: 

1. ApPC"ooix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Suppon Oocutnrntadon 
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Sumtrulry of Pa!1 OuahfiCU. 

L -

Qualify posiuvc rt$l,llls as bIased low I~ a resul( of low soil nutrix spIke recoVl:ry and/of low 
Gf'AA PDS recOyery, 

UL -

Qualify noncIetecled resu l!~ as biased low as; a result of low CRDL Stand~rd analysis Jttovery 
and/or low s.oH ImlIix s!'llke rel:ol'ery and/or low aqueous IIU.trix spike lttovery ao%r low 
GFAA PDS recovery. 

K-

Qualify posilive ~sul!s < 2X CRDL as biased high as a result of high CRDL Standard 
analy~is recovery and/or high aqueous matnx spike recovery. 

J -

Qualify posnive fCsulu < 2X CRDL a~ estunated based upon poor (i e., both high and low) 
CRDL Suooard analysis m:overy ao%r labor.atmy duplicate impreciSKIn andlor problenu 
OOIed dunng the ICP senal dilutIOn analy~is. Overall bias for tbesc results (ouk! not be 
dclCm\liIed. 

UJ-

Qualify nondetecled resultS u esum:ucd lIS a resull of poor (i.e., both high and low) CRDL 
Standard anaJy$i~ recovery andlor IaboralOl)' duplicate Imprecision. Ovendl bias (OT these 
IaUIII' (ould not be de!ennllled. 

B -

Qualify positive results WIthin the action level as laboratory anifacts based upon blank 
contamination. 
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anunoni.1, nitrate-nitrite, nitrocellulose, phosphorus, sulfate, 
total kjeJdahl nitrogen. total org;mic carbon. and total organic halides 

FIX)(;, S25-RB05-001, S25-SWOOl. S25-SWOO3 

ammonia. nitrate-nitrite, nitrocellulose. and total organic carbon 

FDOS, S25-MW02-001 S2!i-MW02·002, S25-SDOOl, S25-SDOO3 

OP Environmental Laooratories analyzed the aforementioned soil and water samples for 
various miscellaneous parameters including ammonia, nitrate-nitrite, nitrocellulose, 
phosphorus, sulfate. Total Kjeldahl Nitrogen (TKN) Total Organic Carbon (TOC), and Total 
Organic Halides TOX). Two field duplicate paIrs (namely, samples FD06IS25-SWOOI and 
FD05!S25-SDOOI) wen: included with this analyti~al data set. A ~omparison of field dupli~ate 
results has been provided with the attached suppon documentation. No validation actions are 
warranted. for field duplicate ~omparisons as per Region III validation protocol. 

One equipment riruate blank (namely, sample S25-RB05-OO1) was included with this analytical 
data set. 

These samples were ~oliected by Brown & Root Environmental Corporation on 9/22/95 and 
analyzed by OP EnvirollllK:ntal Corporation under Naval Energy and Environmental Suppon 
Activity (NEESA) Level C Quality Assurance/Quality Control (QAlQC) criteria. All analyses 
were ~ondu~ted using method specifIC analyti~al and reporting protocol. 

Summary 

All ana1ytes were successfully analyzal. The findings offered in this repon are based upon a 
general review of all available data including: data ~ompleteness, calibration data, holding 
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ume~. laboratory method blank and lidd Ijuahl) control blank results, field dupllCllc 
precision. matru splice and dopliute resultS, alllJ laboratory control !.aIItple results. 

MjOOf Problems 

• lbc: 7 day lIokhng tune until analym was grossly exceeded (i.e., e,l;~eeded by l factor of 2 
or more). Only positive resull~ were reponed for this pammeter in the affecled waltr 
samples and theSe results were qualified as biased low, 'L·. 

• The Initial CaJibnllion Verification (iCV) recovery for the nitrate-mime analyses was 
extremely low (10%) Hence, positive andlor oondcteclC'd mtr;l1c·mtritc rrsull5 were 
tjuallrled as biased very I()w "L' and 'UL', respccli~'Cly . 

• ll!c wlid LCS recovery for mtrocel!uk1se was low Additionally , ~ wil matrix spike 
recovery for nitrocellulose was low Ow)' nondetects were reponed for tllis parameter in 
affccted soil samples and these results were qualified as biased low, ·UL' . 

• The ICV and/or CCV rccovenes for TOX analyses were below the 90$ lower quality 
control limit . Only positive results were reponed in affected samples and these re5ll115 
""''ere qualiflCll as blased low. "L· . 

Laboratory Perrormance: 'The laboratory grossly excecded TOX holding times. 1be ICV 
recovery for nitrate-nitrite analyses w~s very low The solid LCS recovery for nitrocellulOse 
was low. S<.Jme ICV/CCV recoveries for TOX analyses were low. POSitive and oondetectcd 
aquCOlls TOC r~ul'" were qualified as biased low as a result of low ICV recovery. 

0tbeF Faclor!i Affe«I"I Dal:l Quality: The $011 matru. spike recovery for mlrocdlulose 
was low 

TIle data for these analyses ",,-ere reviewed willi reference to the "National Fuoctional 
Guidelines for Ioorganic Data Validation ". as ~ed for use wllllin USEPA Region III and 
the NEESA document entitled 'Sampling and Chemical Analysis Quality Assurance 
requiremcnts for the Navy Installation Restoration Program' (NEESA 20 2.-0478; 6188). 

The texl of thi~ tqX)rt has been formulated to addrer.s only Ihose problttn areas affecting data 

quailly . 
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"I altl:Sl1Nt the d:ua refe~lIted he~m IIIl!re validated according to the agreed upen "altdatiOn 
criter~ u specllied, " 

'!:' -, 

Bro,..n JI Root Enl1rollll1tl11oi Curporallon 
Ridcy C , DePaul 
a.:ml$t 

j . 

__ f: /t --Gl?! (. I 
Brown ,{ !roof um'rt)Mltl11al Corporation 

f Joseph A, Sarnchuck 
DIu Quality Assurance Officer 

Atb.chments: 

I. AppellclLl\ A - Qualified Analytical Re~ults 
2. Appendix: B - Results u Reponed by the La.boralOry 
3. Appendix: C · Suppon Documentation 
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Qualify positive TOX resultS as biued low as a resuli of lrossly exceeded holding limes. 
Posnive nnnie-nitrne results ... ere biased very low as a resull of (lun:rnely low ICV recovery 
Positive resultS (or TOX analyses .... ere qualified as biased low as a n:sult of low ICV/CCY 
recovery. Positive aqueous roc results ~n: qWllLfied as biMed low as a result o( low ICY 
recovery. 

UL -

Qualify nondc:lC"Cted results for nllflltc-nitrltc as hiased very [ow as a remIt of extremely low 
ICV recovcry andlor as a result of low soil matrix .pike recovery andlor low lOlid LCS 
recovery. Nonc!clccted aqucoos TOC results were qualified as biased low as a result of low 
ICV recovery. 



"rown & Root Environmental 
INTERNAL CORRESPONDENCE 

TO: 

.ltO.\': 

SUBJECT: 

SAMPLES: 

C-&9.01-.6·175 

; LEEA."NSI,~AGOGA DATE: J~vAR\,ll, 1996 

A..'Cf£ K. BA1TISTA COPIES: 

ottGASIC JlATA VAl.ID_~TION _ TCLEXPLQSIV£S.I 
I'El1"i"OOTlU)GL IT£RINl:/fI:IllI.OGU,,-''lDINt: 

Dvm.E 

era lll. ~SWC I:\TlIA."I IEAD. il'o'DIAl'o HEAD.MARYLANl) 
SOC SO. 9509224 

l'>J$Qill 

526-S&03-OO1 
526-SIIOoI.oo1 

S2~-MWOJ'()()2 S2~-SDOOol 

lk oample set for CTO 222. NSWC lrullan Head, 500 1'0. 9:509224 consIlii of Il.l (6) env""nmenlal 
$Oil umplel. one (I) aqueQIll .nVlfr>/lmt/llal .1JJIp!e wi orw: (1) rifll.a~ blank, dal,fl.ated RB-. All 
~ wm. OJUlIyzed fOf Tu,rl C""""",nd I..U1 (TCU .. plosivts. plUl PEN. Bl'fOIIy<:enoc and 
ntlfOCumidmc . SampI, S;6-S80HIOI "'-u cWyzcd II)<" rot .... Spikc.'MoIm. Spike D"I>ltcale """"""",. 
o..e field dllplia<e pair "'111 ",eluded in tllil SOO(S26·SB04-OOIIFDOB). 

Tbe umples .. -= ooll<CUd try Bmwn ll"Id Root EDvu'oomem.ol on SqoI"mber llrc!.24th and 23tl1. 1m 
and lMlyzed by GP E.ilvifOllme:ual under Nlnl EwIY and Environmental SuPPOI'I Aclivity(NEESA) 
Level 0 Quali!)' AUlirill/lWQuuiw CQntroi (QA/QCl criteria. AIIOIIoIy ... wele CQndUCtcd milli SW· 
846/8330 l!l.&lytkol &nd .(]lOftill' pm«)col •. 

All tompoondl wen: ... o;essfully anaIyud. The "ndllllS off<1Cd UI tIIlJ .qIOf1 .. e t>w>d \>poll • 1CDC'a! 
revitw 01 all avasbbk: dill .DdudUt& d.n& compku:ncn, hoIdmg I1JDCS WII.1 Clltw\oftl.mal~lts. 
labDnuI<y bllQk ._Its. m.n~ spll<e/uwri>. ",itt d .... IL(:.I!e .nuiu. iaborlilory «prol .ample • ....tu. 
l~ rcplic.alc myJU, r~ld duplic¥e Pf="oc. ~ ;.j,e"',f!Cll1OO aDd <lyant,{IIiOll. md 
!t>sf"'meot performance 
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C~I+17S 

Coa\'n~"" c.alibnuon P~n\ O,(fOf!1>CeS ("0.1 "eller (han 20'1. wetC rq><>n<d. for 4'1lIUIlO-2 .6· 
dlDi(roI"IIltlll:. 1·anu"""' .6-dtnill'Ololumo. and 2.6'<11""'''ro\IIO'''. Posime ruuJu ""lyare afflX:l0:4 by 
\bo .. n<>n<:<)mphancn 1\0 ",!Ion ....... n«:e!llary """" no I'",."ive re>.Uh • ...-.~ reponed In 1M Iffeaed 
1I.~les for \be aforernenuonW ><:Impound. 

Accordmg 10 EPA ROllOn !Ildata vahdat.,n pr<:><owl. no qullificanoos are nude fo< fidd dup\l.CIIe 
,mpr«;non. A Ilble lumm.nzUli lhe T'C~U\(I reponed for lie\d duplicate sample piiIl arWy~ .ue 
pre.rnlcd below 

CgmpQl!nd S2l\. SBQ4-OO! RPD (5) 
No positi>'" .... ere rq>ened 

A 1· 101<1 dilullOIl "'''' ~rt'otmcd on the wnpt .. as P'" method SW846-8330. 

EKs;u!!yc ~\HMW" 
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lb. obt.a '<>1" IheM ;IIW)'SO "'tiC n:v"",,~ ""ib ""= III tho; · N"uolla' hllCUODal Guodolmes f~ 
Orpru< Ow Val.dallon · (3!91n. III r.lDelldcd. lor me .,,1IliJI. EPA R~glOll 111._ !be r.EESA lllodl'hncs 
·~hl" _ Cbcuueal NW)Sll ~"Y AU,.,..,. mplUtmem. 100w Navy Imlallauoa Ro:IWI'au.,.. 
Program· (!'>'EESA :2O.2.().118. 6t8il 

· I m .... Ibao the d .... arm""",, bt-u," ""cu '"2lioWcd lOCLNduog III me agrttd "I"l" ' .. ..mOOD emma 
.. opoaficd in the NEESA Oul<khlle:s aDd lIle Qwlilr Assurance Projea PIaD (QAPP),· 

Brown IIld ROO! EnvnOlllllen,al 

AwIc K . Bald",. 
CbemlllIOa!1 Vallda!ot 

Josopa A. s-bud: 
0111 ValldadOll Quahty AUllurw:.e OlficH 

I. ApPmd.l A 
Z. "ppe"du 8 
3. "ppmdu C 

Qu.lI,rLCd Anal),,,,,,", Rt<IIl .. 
R<so.ollJ U rqoortcd by !be LaboniI'o'Y 
SIlPlU1 Oocu __ iOII 
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Qrown & Root Environmental 
INTERNAL CORRESPONDENCE 

C-49-01-06-101 

TO: 

SUBJECr: 

SAMPLES: 

6fSoill 

I,.E.E ANN SINAGOGA DATE: JAA'LARY 15, 1996 

RICKY C. DEPAUL COPIES: D. V. FILES 

L"lORGA.'IIC DATA VALIDAllOr-; 
TARGET A.'IoIALYTE UST (TAL) METALS PLl'S CYANIDE A:'iD'IT" 
NSWC INDlAI"I' HEAD 

SDG 9509224 

S26·MWQ2-001 
S26-/'vfW03-002 

S26-:MW02-002 
S26-S803-001 

S26-MW03-001 
S26-S803-002 

GP Environmental Laboratories analyzed six soils for Target Analyte List (TAL) metals 
including cyanide and tin. No field duplicates or field quality control blanks were irduded 
with this ~ILIIlyticai data set. 

These samples were collected by Brown & Root Environmental Corporation on 9f23f95 and 
9f24f95 and analyzed by GP Environmental Corporation under Naval EnefiY and 
Environmental Suppon Activity (NEESA) Levcl D Quality Assurance/Quality Control 
(QAfQC) criteria. All analyses were conducted using Contract Laboratory Proi;ram (CLf) 
Statement of Work (SOW) analytical and reponing protocol. 

Summary 

Ail analytes were successfully analyzed. The findings offered in this repon are based upon a 
general review of all available data induding: data completeness, calibration data, holding 
times. laboratory methnd blanks results, ICP interference check s;unple results, matrix spike 
and duplicate results, laboratory control sample analyses, ICP serial dilution analyses. and 
graphite furnace atomic absorption results. 

Minor Problems 

• The Contract Required Detection Limit (CRDL ) Standard analysis recoveries for tin 
were both high and low (i.e, 121.4% and 80.6%). Therefore. positive results < 2X 
CRDL and nondetec!S for this aILIIlyte in affected samples will be qualified as 
estimated, "J" and "UJ", respectively, Overall bias for these results coold not be 
determined. 

• The CRDL Standard analysis recovery for arsenic marginally exceeded the 110% upper 
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quality ,Ontrol limit Only Oil!: poshi~e resu lt was below the CRDL fOT arsenic ilOO 
this n:sult wu alw impacted by low soil IJUlrix spike rC'CO~ery Thus .. o~erall bias for 
this result (oult! /"lOt be determillC(! The posniVl: rcsul! fur arsenic < 2X CRDL was 
quahrlCd as estunatcd .. ' J" 

• The following contarnlIlants were pro:iiCnt III the laboramry method blanks at the 
foHowing maximum concentrations indicated below: 

vanadium 
,~ 

23.7 uglL 
0 .. 928 mg/Kg 

11..85 mg/Kg 
464 mg/Kg 

lA Igm IDIO 100m1 wil sample digestion was employed for the w lls in this SOG. 

An action level of 5X the maximum contammant level has been establishet! to evaluate 
the sample data based upon blank ,ont:unination. Sample weight, moisture conter\[ , 
and dilution factOrs were cOll.'lidcred prior to the application of the action kvell. 
Positive results for r.eJ.enium ilnd vllI\3dium within the respee'l ive action levels wm: 
quaJirlCd as laboratory anifacts. "0" . No validation aclions were necessary for the tiDe 
as an positive n:sulls for this analyte exceeded the respective action level 

• The interfering analyte iron was present m wnples S26 .. MW02-OO1, S26-MW02-002, 
S26 .. MW03-OO1, 526-MW03-OO2, and 526 .. 5003-001 at levels which were compUlble 
to the amount present in the ICS solution for thir. analyte. Furthermore, aluminum was 
pn:sent in Mmple S26 .. MW01 .. OOI al I $uffK:iently hi&h level as 10 introduce 
interference affeeu Additionally. several analyta which .... ere nO!: ruppo5ed. III be 
prrsenl '" the ICS solution (namely, beryllium .. copper. manganese , line. and tin) were 
tmscnl in ttUs solution iIlt kvel$ which exceeded the: IOu for Ibe:se analytes. 
Calculations of estimated interfen:nces for tbese anaIyleS indic3ted !he possibility o f 
oegative inlcrferc!lI:c affectS for bery1!ium. copper. aDd tin in these samples. H=. 
positive resull$ for beryllium arxi copper .... ere qua.lified as biased low, "L". However . 
ooodetected n:sulu for lin in these samples wen: also impacted by problems noted with 
the CRDL Standard analysis. Hence, these nond.cteets were qualified as estimated, 
"Ur". Overlll btas for these results ",uk! nOI be determined. 

• The soil matrix spike recoveries for anlimony. arsenic . and zinc were below !he 7SS 
100000'er qualiry CONrOI bul > 30'10 .. Only nondeteclS were n:poned for anlimony in 
affected samples and Ibese n:suJts were qualirted as biased low, "UL". Only positive 
results wen: reported for arsenic in we affected samples aOO t.hc:se results were qualified 
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as bia:;cd low. "L" with the e;o.:cqJlJOn of the positive result in sample S26-MWOJ-002 
whkh WIIS quahfit:d as estimated . .,. a~ a result of additionally high CRDL Su.ooard 
aoalysl& recove ry Overall biB for this te$Uh could not be delennined. Finally. the 
soil flUmx spike recovery for zinc wu marginally low. Only positive rewlts ",,-ere 
reported (or zinc ;n the affected samples and ~ ~lts were also further impacted by 
prob\em~ JIOle'\l dunnll the ICP :;;erial dilution analysis. Hence. positive results for zinc 
were qualified as estimated,"J" Overall bias for these remits could not be 
detennined. 

• Laboratory duplu;all: tmprtcl!lOn was noted for alumiwm and le3d. Tbc Relative 
Perunt Difference ('l-RPD) between i3mplo: and dupbcate results uceeded the J5~ 
quality oolllrol limil for soils when sample aoo dupliciue ~Its e;o.:ettded 5X CRDL. 
Only positive results weo: reponed for aluminum alld. lead and lhe$e rewlts well: 
q!alified is e~lmated. '1'. Overall bias for these results could 1'1()( be detenniDed . 

• Problems were noted during the ICP serial dilution analySIS for aluminum, iron. 
maa!lesiwu. mIIl1j;anese. aDd zinc. The Percent Differences (§D5) between sample and 
dilutkm Il:sults exceeded 1D$ wOen the undiluted sample result exceeded SOX lDL. 
Only positive results wcIl: reported for these analytes in the affected samples and Ibesc: 
results were: quallrled as esrimau:d. "J" . Overall bias for these results could not be: 
\le(ennmc:d . 

The CRDL Stl.Ddard analy~is recoveries for chromium and manganese were below the 90% 
lowcr quality control limit. However. no validation actions were necessary for these analyteS 
in the: affected samplcs as afftcted positive Il:sults were > 2X CRDL. No positive results 
werc rrponed fIX these analytes. llIe CRDL Siandard analysis recovery for selenium 
maflim.lly exceeded the 110% upper quality control limn However, TIO 'l3 lidatioo Klions 
were W1mlIIIed for this analyle in affected samples as only nondClects weo: reponed for 
selenium. 

Executive SuuunarY 

Laboratory Perfonnanct: The CRDL St&ildard analysis recoveries for arsenic. chronuum. 
manganese. se lenium. and tin were poor. Several aoalyteS were: det«ted in the laoontory 
m£thod blank!.. Some lnalytc:S which .... ere flO( supposed 10 be: present in the ICS solution, 
were: dc:lected in thiS K1lution al levels which nceeded the lOts for these 1.wyU:5. 
Laboratory duplicate imprecision wu IXXed for aluminum and Iud. Problems were ooced 
during the ICP serial dilution analysis for aluminum. iroo. magnesium. manganese, and ziDc. 
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Other Factor! Affectin& Data Quality: The inrerfering analyte !ton was present III sampks 
S26-MW02-OO1, S26-MW02-002, S26-MW03-OO1. S26-MW03-OO2. and S26-S003-001. 
Additioll3lly. the lIuerfering anal}te 1Ilwninum was present in sample S26-MW03-OO1 at a 
suffICiently high level as 10 introduce [Illerference atrects . The W[I matri:t spike recoveries (or 
aruimony. a.nenic. and zinc were below the 7~% lower quality conuollimit. bul > 30'1 . 

The data for Illese: analyses were reviewed wllh reference 10 the 'SaUonal Fli1lCl101).l1 
Guidelines for Inorganic Data Validation'. as amended for U!>C within USEPA Region IU and 
the NEESA docum~nl enutlcd 'Samplmg and Chemical Analysis Quality As5Uf&/lCC 
requirements for lhe Navy Installalion Restoration PI'OifllIll' (NEESA 20.2-0478; 6/88). 

The rexi of this rcpon has been formulakd 10 addre...s only tbo:se problem areas affectin, d.na 
quality. 

"I attest that the data referem:ed herein were va lid.lttd according to the asTeed upon validauon 
criteria as spec1fied . ' 

rown & Root Enl1'ronmental Corporation 
Joseph A. SamChuek 
Data Quality AUUrara Officer 

AtIaI:hmems; 

I. Appendix A - Quahfied Analytical Results 
2. Appendix 8 - Results as Reported by the l.aboratory 
3. Appendi,.. C - Suppon Documentation 
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1 -
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Qualify positive results as c.~!lma!crl b~ upon poor CRDL Standard ililillysi§ recovery andlor 
low soil matrix spike ,,"overy ~ndior laboratory duplicate imprec~ion and/or problems noced 
during the ICP senal dIlution anal)'si~ 

Ul -

Qualify llOrKleteCted fCSUJU. a5 e~\lma!ed based upon poor CRDL Standard analySiS rccovery 
andfor as a resulT of negative mterference affects stemming from high interfering ana lyte 
concentration. 

e-

Qualify posllive results within the llC!ion level as laboratory artifacts as a reSUlt of blanl 
cornmmalion. 

c -

Qualify poSit ive resull$ as bi;ued low as a resull of negau,·c lIlInference affects "emming 
from high mterfering ana lyte coraniralion and/or low soi l tnalrU. spike m.:ovcry. 

uc -

Qu.alify nondetected results as biased low as a resull of low soil llllltrUL: spike recovery. 



qrown & Root Environmental 
INTERNAL CORRESPONDENCE 

C-49-12-05-193 

FROM: 

S"-\IPlES: 

6150ill 

lUCK\" C. DEP"l.1. 

MISCELU." 'EOL"S OAT" VALID"TIO"'· 
V ARlOUS MI~US PARA.\tETI:R5 
NS WC [Nl}WI; HEAl> 
s009509224 

DAn.: JAA1J"RY 15. 19% 

COPIES: D. V. FlLES 

S26-MW02-OO1 
S26-MW03-002 

816-MW02-002 
816-S903·001 

S26-MW03..()(}1 
826-S803·OO2 

GP Envuonmemal LIDoraIOne! anal)'lCd ~Ll soi ls for arnmorua. ruU'lIe-niuitc. Total Organic 
Carbon (TOC) and Total Petroleum HvdlllC<1rbons (TPH). No rleld quality coolrol blanks 
were: iIK::ludcd wun tlus analytical dJu set. One soil was analyzed for nitrOCellulose:. 

These samples were tollectea by Brown & Roo! Envtroruncntal Corporation 00 09/23195 and 
09124/95 and a.naIyzed by GP EnvirollIDenl3l Corporation u.ader Naval Energy and 
Environmental SupPOrt ActiVity (NEESA) le~1 eQuality AssunruIQuality Co11tro1 
(QAlQC> criteria. AlIl.Il3.ly5eS were cooduclcd using method specirlC analytical and rt"pOTtiog 
protocol. 

Summaa 

All aoaiy\c5 were ruccessfully analyzed. 1bc fiMings offered in this repon are ba$C:d upon a 
KCIlrnII reVIew of al l avaibblc cUtli iJduding: datil compkteness, calibnmon data. holdio& 
times, laboratory method blank resulu. matrIX spike and duphute 3lUly5e5, and L..aborllOf)' 
Corurol Sample (LCS) analyses and detection limiu. 

Minor Problem! 

• An leV recovery for TPH aDi.lyses (86.5'1.) was maq:mally below lhe 90~ lower 
qual ity coouol limit. Hence. positive and noDlletectcd R"sullS for TPH I.Il3.lyses were 
qualified as biased low "L· aM "UL', respectively. 

• The LCS recovery for nitrocellulose (71.2%) was ntal'l!in.ally low. Hence, the 
oondetec:lcd rcrult for this parameter WIS qualified as biased low, "UL·. 

• TIle solid matriJ. ~pikt recovery for nitrQCClIulooe (71.0~) IIIU nwgina1ly low. 
Hcucc, the ftOIlIieU:cltd ~sult for thi$ par.une~r was qUIIliflCd as biased [ow, "UL". 
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An Inillal CiiIlibnllon VerlrlCJtlOO lICV) PercclI( R«OVCI')' ('/l R) fot nnnlc-onrile allillyses 
was eXlremely low HOI/'e'er. no valldatlOO acl\Ol"lS were wammlcd for associaled samples as 
the associated Coountlmg Cahbrauoo Verlficauons (CCVs) analyud befof(" and after allillyses 
oftht: soil samples In qUe.\oI ion. were compliant . 

Liboratory P~rronnance:I1Ic ICV recovery for TPH analy!.C:s was below the lower quality 
~ontml limil. The LCS re~ovcl)· for nurocellulose was low. 

Oth« Foccon Aff«eiol; Data Quality: "f1I,e w lid matnJ spite TCCO"ery for niu-occllulose 
.... as low 

Executive: Summary 

lbc oJata for these analyse_, were reviewed wllh rcference 10 the ' Nallonal Functional 
Guidelines for loorganic Data Validation'. as amended for use within USEPA Region III. and 
the NEF.SA document entnleoJ 'Sampling and Chemical Analysis Quality Assurao:;:e 
requirernenu for the Navy Installation Restoration Program ' (NEESA. 20.2·0478; 6/88). 

1bc tell of IlW; I"CJl'On has been fonnulilledlO address only tho!ic problem arcH alTecling Will 
quallty . 

'[ lttest thai the data referenced herein were validated according 10 the agreed upon validation 
criteria as specifted.· 

tO~c.Q,& 
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;";;ph A. Samclluclr: 
Dall Quality Auura.nce Off~r 

Attachments: 

I. Appeoolx A - Qualified. Ana/yucal RC!iUllS 
2. AppendIX B - Results as Reponed by !be LaboralOf}' 
) . Ap~ud.i.r. C - Suppon Documerll.allon 

c .... !J·ll-OS-293 
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c -49-12-QS-193 

Qualify positive results (or TPH as hiased low as a result of low ICY recovery 

UL-

QUl.hfy ooooew;ted results for T1'H as biased low a~ a resul! of low ICY recovery. 
Addi!ionally. lIoooetecled resulr.s for lIuroccllulose were qualified as biased low as a result of 
low LCS recovery and low solid lIl3tr1x spLke recoveL)'. 

• 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

TO : LEEANN SINAGOGA DATE : JANUARY 17, 1996 

FROM: WILLIAM J . BROTZ COPIES: DV FILE 

SUBJECT: MISCELLANEOUS DATA VALIDATION - AMMONIA, NITRATE/NITRITE, Toe, TPH 
AND NITROCELLULOSE, CTO 222 _ INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9509191 

SAMPLES: 5150ill 

Overview 

S25-MW01·0 1 
S26·MW01·02 

S25-MWO 1-02 

The sample $&t for SaG 9509191 Indian Head, Maryland, consists of f ive (51 $011 samples. and one 
field duplicate pllir (sampl es FOOl ~nd S05·MW01-011. 

Tne above samples were an" lyzed for ammonia, ni tra te/nit rite, total organic carbon !TOC), tot lll 
petroleum hydrocarbons (TPHI and nluocellulose. The samples were collected by Brown &- Root 
EnVironmental on Septembar 19, \ 995 and analyzed by Ceimic Corporation under Naval Energy and 
Ef1wonmental Support ActiVity (NEE SAl Level C Quality Assurance/Quality Control (OA/QCI Clllen(l. 
All analyses were cond ucted using methOd specif ic analytical af1d reporting protocols. 

Summary 

All analytos were successfully analyzed. The findings offered In this repon are based upon a 
general review of all available data Including dan completeness, holding times , cal ibration data, 
laboratory method/preparation blanks, m8trix spike reco\leries, 18boratory duplicate results, 
laboratory control sample (LCS) resull$ and detection limits. 

Areas of concern with respect to data Quali ty ale listed below. 

Major Problems 

None 
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Minor PrOblems 

C-49-12-5-176 

The Continuing Calibrat ion Verification (CCVI Percent Recoveries j%Rs) lor ammonl~ 

were below I e (ower quality control limit. Nonoetected results reported lor ammonle 
have been qusMied as biased lOW, · Ul ". 

Ellecyl!ve Summary 

laboratory Performance: The CCV %R for ammonia Will outside quality control limits. 

Other Factors Affecting OS" Qua)jty: None 

The date for these anelyses were reviewed with reference to the "Nat ional Func t IOnal GUidelines 
for Inorganic Data Vehdation", AplI! 1993 ReVISiOn as amended lor use Within USEPA Region III. 
and tho NEESA document enutled ' Sampling and Chemical AnalySIS Qualit y Assurance raqultements 
lor the Navy Installation Restofinion Program " (NEESA 20 .2-0 4 78; 6 tSS). 

The text of this report has been formulat ed to address on lv those problem Drees a.ffectlng de ta 
qual ity. 

"I aueet that the data referenced herein were validated according to the agreed upon validatio 
crite ria es specified in the NEESA Guidelines and the Quality Assurance Project Plan IQAPP). · 

Brown &".R66t nVllon 
William J. Brotz 
Chemist 

Attachment s: 

1. Appendix A • Quali fied Analytical Results 
2. Appendix B . Results 85 reported by the Laboratory 
3. Appendix C . SuppOrt Oocumentlltion. 
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U 

UL 

Value is a nondetect as reported by the laboratory, 

Nondetecled result IS considered bl!!sed low as e result 01 low CCV 
.oR. 
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"'OWn & Root Environmental 

INTERNAL CORRESPONDENCE 

C-49...(12-06·011 

TO: LE.EM'N SINAGOGA DA'IE: F'URlJARV 1. 1996 

rRO~I! IUCK\' C. DEPAlJL *<:orn:s: O. V. r1LIS 

SUBJECT: INORCoI.NlC DATA VA.l.lDATlO:'O 

TAJICET ol.'1U-YfE LIST (TAL) MET"' ..... PUJS CYA.'1DE ",,1) TIN 
NSWC J.ND1A.'1 HEAD 

soc 9S09229 

SAMPLES: 

61Soill FOOl! 
S25-S[)()().l, 

31aqueousJ S25-SWOOl 

S2!i-MWOl-OOI 
Sl6-S1lO4-W1 

S2S-SWOOl-F 

SlS-MW03-OO2 
526-S804-002 

S26·RB07 

GP Envirorunental LaboralOries analyud. ,IX soils for Tarllet Analy!e List (TAL) metals 
includ.ing cyanide and. tin . ~o field duplicates were included with this analytical data set. 

1bese !ampl" wert colltctro by Brown &. ROO( Environmental Corporation on 9124195 . 
9125195 and analyzed by GP Enviroruocntal Corpol3lion under Naval Elxrgy and 
Eravironmc:ntal Suppon Activity (NEESA) t...em D Quality A!S\II3IJ1X/Qualiry Control 
(QAlQC) criteria All analyses .... ~ conduclen uSing Coml"E! Laboratory Program (CLP) 
Statement of W()f"K (SOW) analytical and reponing protocol. 

Sununaa 

All analytes were succc:s.sfully analyud. The rUldinas offered in mit repan are based upon a 
general review of all Ivaflable data inl,:llIding: data completeness. calibrauon dati, holding 
times. IaborntOJ)' roeibod and rlCld quality coQU"OJ blank resulu. ICP interference ched: &aIllJl1e 
results. matrix spike and duplicate resulu, llboratory conuuI $IITlple analyses, ICP serial 
dilution analyses. l!ld graphite furnat:e: atomic absoqltion results. 

Minor Problems 

• !be Contract Required Detection limit (CRDL ) Staooard analy5i~ recoveries for 
cadmium were below the 90% lower qualiry control limit. Norwktecls wen: reponed 
for Ihese awyles in affected sampks and these results were qualified as biased low, 
"UL- . 

• 1'be CRDL Standll"d analysis n:covery for copper. vanadium. and;r;int were below the 



C-4IH)2·06-011 
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9O'lo iuwcr quality control limn. HellCc, positive results < 2X CRDL and/or 
lloOOdctccts for copper and vanadium were qualified as hlased low, ' L" and "UL', 
respectively. 

l1Ie CRDL Sl:I nd~rd analysis rccovene~ for chromium, nickel. and lin wen: poor (Le., 
bod! hlgb and low) lienee, positi ... e m ou lts < lX CRDL andlor nomctcclS for these 
:l.11alytes were qualiilCd as estimated. • r ~nd 'UJ' , respectively, Overall bia, for these 
results could not be determined. 

The CRDL Standard anal)'5i5 rccoverle~ for aluminum. calcium, and magllCsium 
exceeded the 110% upper quality control limit. Positive r!:Sults for these ilIIiIlytes as 
1J()(ed in the soil matm llo\:'rc qualirled as e!.limated .• r. Overall bias fur ~ lesults 
could not be de1ermined a. lhese results ~re further IIIlpactel.l by problems noted 
during the IC P seria l dilution analysIS Posllil<e leSUlts for aluminum as IBJted in 1~ 
water mauix were aiM) quahfit:d U e~umated. "J" as these results were further 
impacted by aqUCQus laboruol'}' duplicate imprecision. Fina!!y . the positive I'C$Ult < 
2X CRDL for calcium in the affected water sample W:J.S qualified as hiased high. "K" . 

• TIle t"ollowmg contammants were present in the laboratory method or fiekl quality 
control blanlcs at the following mUlffium concelUrations indicated below' 

mercury 
calcium 

"oc 

MUlmum Copc.cn!r1l1joo 

0.1 ugfL 
245 ug/L 
206,2 uglL 

AClIon L.tvelfS) I 

O.S ug/L. 0.25 mg/Kg 
NA . 122.5 mg/Kg 
1031 ug/t. }lA 

l A 19m il¥O lOOmI soil sample dige!.lion was employed for the: lOils in this SDG. 

An Icuon level of .5X the ntaX\IJlum contaminam h:~'el has been established. 10 evaluact 
the sample d lla based upon blank COnwnlJl.l1l0lL Sample welghl. mOlSWn: content, 
and dilutioD facton wen: considered prior to the application of the action levels. 
Positive results for calcium and mCfcury within the respective action levels were 
qualified as laboratory anifacts, "8", :-10 validation actions were ncces:o;ary t"or the zinc 
as only oOndctects were reponed in the affected waters. 

• 11le aqueous matnx spike recovery for arsc:nic was below 1Iw:: 75~ lower lluality 
COD1TOI limit, but > 3O'.t. Only nonOet:ectS were reported for arsenic in the affected 
walen and these resullS were qualirtcd as hiased low. "UL·. 

• The aqueous matrix spike recoveric-s for iron and lead exceeded the 12.5% upper quality 
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comrol limit. Hence, positive result~ for these analytes were qualified as biased high, 
"K" . 

• The soil matrix spike recovery for antimonv was below the 75% lower quality control 
limit. but> 30%. Only oondeteclS were reponed for antimony in affected samples 
and these results were qualified as biased low, "UL". 

• Aqueous laboratory duplicate imprecision was noted for aluminum. The differeoce 
between sample and duplicate results exceeded the CRDL for this analyte when sample 
and/or duplicate results were < 5X CRDL Only nondetects were reponed for this 
analyte in affected =ples and these results were qualified as estimated, "Ur", Overall 
bias for these results could not be determined, 

• Problems were noted during the lCP serial dilution analysis for aluminum, calcium, 
magnesium, and manganese as evidenced in the soil matrix. The Percent Differences 
(%D8) for these analytes exceeded 10% when the undiluted sample result exceeded 50X 
IDL Only positive results were reponed for these analytes in affected samples and 
these results were qualified as estimated, "J", Overall bias for these results could not 
be determined. 

• The Graphite Furnace Atomic Absorption (GFAA) Post Digestion Spike (PDS) 
recovery for selenium in samples FD08 and S25-MW03--OO1 were below the 85% 
lower quality control limit. Heoce, the positive results for selenium in these affected 
samples were qualified as biased low, "L". 

• The GFAA PDS m:overy for thallium as noted in sample S25-5WOO4 (filtered) was 
below the 85% lower quality control limit. Thus, the uondetected result for thallium in 
this sample was qualified as biased low, "UL". 

The CRDL Standard analysis recoveries for iron exceeded the 110% upper quality control 
limit. However, no validation actions were wammted for iron in the affected samples as 
affected positive results were> 2X CRDL 

lbe CRDL Standard analysis recoveries for zinc were below the 90% lower quality coruml 
limit. However, no validation actions were warranted for this analyte as positive results 
exceeded 2X CRDL 

The interfering analyte iron was present in samples 526-5804--001 and 526-5804--002 at levels 
Which were comparable to the amount present in the ICS solution for this ana1yte. 
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The aqueous matrix spike recovery for aluminum exceeded the 12~% upper quality control 
limit. However, no validation actions were warranted for this analy!c in affccted samples as 
only nondetects were reponed for this analvte in the water matrix. 

lb:: GFAA PDS recoveries for thallium exceeded the 115% upper quality control limit. 
However, no validation actions wcre warranted for this analyte in the affccted samples as only 
nondetects were reported. Sample data quality is not adyersely impacted. 

Executiye Summary 

Laboratory Perfonnance: The CRDL Standard analysis recoveries for numerous analytes 
were poor. Mercury and zinc w~re detected as contaminants in the laboratory methoo blanks. 
Laboratory duplicate imprecision was noted for alummum as evidenced in the water matrix. 
Problems were noted during the ICP serial dilution analysis for aluminum. calcium. 
magnesium, and manganese. 

Other Facton Affecting Data Quality: Cillcium was present as a contaminant in the 
equipment rinsatc blank and could not be attributed to laboratory artifacts. lb:: interfering 
analy te iron was present in samples S26-SB04-001 and S26-SB04-oo2 at levels which were 
sufficiently high as to possibly introduce interference affects. TIle aqueous matrix spike 
recoveries for aluminum, arsenic, iron, and lead were outside quality control limits. The 
matrix spike recovery for antimony was < 75% as noted for the wil matrix. The GFAA PDS 
recoveries for selenium and thallium were outside the 85-115% quality control windows as 
noted for several samples. 

lb:: data for these analyses were reviewed with reference to the "National FUIlCtional 
Guidelines for Inorganic Data Validation ' , as amended for use within USEPA ~gion III and 
the NEESA document entitled 'Sampling and Chemical Analysis Quality Assurance 
requirements for the NaY)' Ill'ltallation Restoration Program' (NEESA 20.2-047B; 6/88). 

lb:: text of this report has been formulat~d to address only those problem areas affecting data 
quality. 
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" Iatle~ Ihalll1e dua refe~r.:;ed hen::l0 wen:: validated accOrdLng to the agreed upon \'alidatlon 
trileria as specified ' 

c . Ii) 
Brov.'n & 00/ E!mronmtntal C(!rporation 
Ricky C. DePaul 
ClK:mi~ 

0'111 & Root Envirotlt1Umal COrpo1'utiOll 
Joseph A. Samcllutk 
DIIla Qualily Assurance OrrlCer 

1. Table A 
2. Appendill A - Results as Reponed by the L1borallH'y 
3. Appendix B - Suppo" Doc\Jmenlalion 
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NQnd~t~cted r~sults w~r~ qualified as biased low as a result of low CRDL Standard analysis 
recov~ry andl,or low aqu~Qus mauix spite rccQvery and/or low SQil matrix spil.:e recovery 
and/or low GF AA PDS recovery_ 

L~ 

Positive results < 2X CRDL were qualifi~d as biased low as a result of low CRDL Standard 
analysis rccovery and/or qualify positive result in affectcd sample based upon low GFAA PDS 
recovcry _ 

J ~ 

Qualify positive results < 2X CRDL as estimated based upon poor CRDL Standard analysis 
recovery and/or qUillify positive result in affect~d sample based upon problems noted durinfj; 
the ICP serial dilution analysis, 

UJ~ 

Qualify nondetected results a:; estimated as a result of poor CRDL Standard analysis recovery 
and/or aqueous laboratory duplicate imprecision. 

K~ 

Qualify positive result < 2X CRDL as biased high as a result of high CRDL Standard analysis 
recovery and/or qualify positive result in affccted sample based upon high aqueous matrix 
spike recovery. 

Qualify positive results within the action level as laboratory anifacts as a result of blank: 
contamination. 
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Brown & Root Environmental 
INTER.N"AL CORRESPO,,"'DE.l\,ICE 

)"ROM: 

S.utPLES: 

6/Soil! 

LEEA..'\"N SINAGOGA 

lUCKY C, OtPAll.. 

MlSCI:U.AJ-"£OUli DATA \'Al.IDATtO~· 

V.UUOl:S MlSC£U..I..'\TOl'S PAltAMl:TEitS 
NSV'-C J:Io1)lAfO IlEAD 
SPG 9509229 

FDO' 
52!5-5~ 

52S-MWQ3-001 
526-5804-001 

2IAqueousl Sll-5WOO4 S26· RB01 

C -49"{)2-06"{) I" 

DATE: F£BRt:ARY 2, 1996 

carlES: D. \'. fILES 

52S ·MWQ3-0Q2 
526-5804-002 

GP Environmental Ltboralories analyzed ILl so ils fOf Total Petroleliltl Hydrocarbons (TPH). 
ammonia, mlnte/nitrite, nitrocellulo~. phosphon15, sulfate, tOl.ll kjeldahl nitrogen, total 
orlaruc carbon. aoo loal organic halides, One equipment rinsate blank and one field duplicate 
pair (namely, 5ilmpJcS FD08 and S26-SB04-O(1) Wi:rc incilided with thisllIJ,lytical data set. A 
cornpanwn o f field dupliute resul ts lw been provided Willi the attached 5uppon 
documentation. No validation actions are w3narucd for field duplic,;ues based upon Retion III 
validation protocol. 

lbese s.amp!cs ",·ere collected by Brown & ROO! Environmental Corporation on f1J12219!5, 
f1J!23/9~, 09124195. and 0912.'1193 and analyzed by GP Envirorunemal Corporation under 
Naval Energy lDI1 Envirorunental Suppon Activity (NEESA) Level eQuality 
Anun.nce/Quality Control (QAJQC) criteria. AI! analyses were conducted usmg method 
specific analytical and reponing protocol. 

Swnmarv 

All lnalyte~ wen: successfully analyzed. The. finding$ offen:d in this report are based upon a 
aenera! review of III Ivailable data including: dill completeness, calibnuion dall, holding 
times, labor.J.wry method blank and field results, matrix spike and duplicate analyses, field 
duplicate pn:cision, and Ltboratory Control Sample (LCS) analyscs 100 detection limits. 

Minor frobletJllj 

• 1be ICV m:overy for TOe was low Ii noted for the w.ucr matri.l. . Hen:c, positive n:svlls 
aDd noaktccts for thls parameu:r in affe<:ted. samples were qualified 11$ biased low, "L' 
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and "L'L", re!pecuvely 

• lbt m3tnx ~plke retO"try for Illlnx:tllulose as noted lD the soil nIalOx was below the 
lower quality eomrollimu. Hence, positive results and nondc:tCCIS for thiS parameter .... ere 
qualirled as blued low, ' L ' and ' UL', respectlvely_ 

• lbt aqueous Laboratory Control Sample (LCS) recovery for nitroce!lulose was low, 
Hence, positive results and nondetecls for 1111$ parlmeter were qualified as biased low, "L" 
and 'UL', respectively 

• 11K: Initial Calibntlon VerirJCallon (lCV) ana CCV rccover;es for TOX were low Hence 
lhI: posllive resu lt for um paramet~ ... ·as quahrlCd as biased low. ' lo . 

Nitrocellulose analyses werc conducted within 47 and 48 days after sample collection. 

Laboratory Perlunnall(e: A CCV for nitrare/nitrite analyses was extremely low. A CCV 
for TOC analyses was luw 1$ noted fur t~ waItt samples in this SOG 11K: LCS recovery (or 
nilroccllulose WIS below the lower quality conuol limit as noted for Ihc waters. Some 
ICV/CCV ra;o"cnC$ fOT TOX ..... ere below the lower qua.lity concrol limu FunhelltlOfe. the 
laboralOry illCOnttuy tnnscribed the ICV recovery for nitrate nmite analy;es as noted on the 
quality control form. 11K: validator contacted the laboratory aoo corrected this form. 

Otber Fll.ctou Affecting Dll.tll. Quality: The sot! matrix spike recovery for nilrocellulose was 
low. 

ExeculiYe Summary 

The lbtl. foc thc:st analyses wen: rCyjewN with reference 10 the 'National Funcuoo.al 
Guidelines for Inorga.rue Dna ValidatIOn", IS IffiCndN for use Within USEPA Region III, and 
the NEESA docwncnt entitled ·Sampling and Chemical Analysis Quality Assurance 
requirements for the Navy Installation Restol1ltion Program" (NEESA 20.2-047B; 6188). 

The text of this Tepon has ht:en fonnulated to address only those problem areas affecting dau. 
qUility. 
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"' attc::!;! tha! the dala reterencal herein were ~al idated acconling to !he: agrttd upon vali<lttion 
criteria as speclrled.· 

Brown Roof fnl'ironmtnrai Corporation 
Ricky C. DePaul 
Chemist 

JOKph " . Samchucl: 
Data Quahty Assurance OffICer 

Attachmenu: 

I. Append;'; A- Qualified Analytical Results 
2. Appendix B - Results l$ Reponed by the L1boratory 
3. Appendix C - Suppon Documentation 
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Summary of Data Qualifiers: 

L-

c-49-02-06-014 

Qualify positive results as bIased low a~ a result of low leV /cev recovery , and/or low matrix 
spike I'l:covcry, anc1/or low lCS recovery. 

UL -

Qw.lify nondclccltd rew-hs as bIased low as i I'l::ruh of low CCV recovery and/or low lCS 
recovery . 



Brown & Root EnvironmentaJ INTERNAL CORRESPONDENCE 

C-49-01-6-118 

TO: LEEANN SINAGOGA DATE: JANUARY 16, 1996 

FROM: WILLIAM J. BRaTZ COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS PLUS CYANIDE AND TIN 
eTa 222 . INDIAN HEAD. MARYLAND 
SAMPLE DELIVERY GROUP SDG - 9510036 

SAMPLES: IS/Aqueous! 25MWOl 25MW01-F 25MW02 
25MW02-F 25MW03 2SMW03-F 
26MWOl 26MW01-F 26MW02 
26MW02-F 26MW03 26MW03-F 
26RB10 26RB10-F SMWOl 
5MW01-F FOO9 FOO9-F 

QVl!rview 

The sampll! Set lor SDG 9510036 Indian Head. Maryland, consists of eighteen (18) total and 
dissolved aqueous samples including one equipment rinsate and one field duplicate pair (samples 
F009 and 5MW01) 

The above samples were analyzed for Targel Analyte List ITALI metals plus cyanide and tin. The 
samples were collected by Brown & Root Environmental on October 4, 1995 and analyzed by 
Ceimic Corporation under Naval Energy and Environmental Support Activity (NEESA) Level 0 Ouality 
Assurance/Quality Control (QAiQC) criteria. All analyses were conducted using Contract Laboratory 
(CLPI Statement of Work ISQW)ILM03.0 analytical and reporting protocols. 

Summary 

All anolytes were succosslully analyzed. The findings offered in this report are based upon a 
ganeral review of all available data including data completeness, holding times, calibration data, 
laboratory method/preparation blanks, interference check sample (ICS) results, matrix spike 
recoveries. laboratory duplicate results, laboratory control sample (lCS) results. serial dilution 
results, detection limits, and analyte quantitation. 

All analyses. with the e)(ceptlOn of antimony, arseniC, lead, mercury, potassium, sodium, selenium, 
silver, thallium and cyanide were conducted uSing Inductively Coupled Plasma (IC?) methodologies. 
Mercury analysis was conducted using cold vapor AA. Cyanide, potassium and sodium analyses 
were conducted using flame AA. Antimony, arsenic, lead, selenium, silver and thallium analyses 
were conduct!ld using Graphite Furnace Atomic Absorption (GFAA). 
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AreBS of concern w ith respect to data quality are listed below. 

Major Eroblems None 

Minor Problems 

The ConUact Requlfed Detection Limit (CROl) Percent Recoveries (%Rsllor calcium, 
magneSIum and thallIum eKceedod the upper quality conuolllmiL PositIVe results < 
2X CADL fOf calcium. magnesIum and thallium have been qualified liS biBsed high, " 1(". 

The CROL %R for aluminum was below the lower quality control limit. Positive results 
< 2X CAOL ond nondetacts reported l or aluminum 10 the total matrix were qualified 
as estimated .• J". and "UJ". due to conflicting bias in the matnx spike . NondeleCled 
,esults reponed 10 ' a luminum in the dissolved matr ix were qual if ied as biased low. 
"UL- . 

The CAOL %As for c admIUm and chromIum were belo w the lo wer qu ality control li mit. 
Positive results < 2X CAOL for cadmium and chromium have been qUBlified IU blBsed 
low. "L", Bnd "UL", respectively . 

The follOWIng contaminants were detected In the laboratory method and field blan~ 
at the follow ing maximum conCentrations: 

Analyle 

calcium' 
iron' 
lead' 
manganese ' 
mercury1 
nickel 
silver ' 
sodium 
zinc ' 

MaKlooum 
Concentrptlon 

203 ug lL 
127 ugll 
2.1 uglL 
4.6 ug tL 
0.1 1 ugll 
21.7 uglL 
1.0 ug/ L 
222 ug/L 
15.4 uglL 

Samples Affected: All 

A 19 to 100 ml digestion was used . 

Action 
Leyel·Aqueous 

1015ugiL 
635 ug/ l 
10.5 ugll 
23.0 ug/l 
0. 55 ug/L 
109 ug /L 
5.0 ug/L 
"'O ug/l 
77.0 uglL 

MaXimum concentration found in an aqueous preparetion blank. 

, MaKimum concentration found in lin equipment rinaate blank [total matrix! . 
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An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot size, percent moisture and 
dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results < the action level for iron, lead, mercury, nickel and 
linc have been qualified. "8", as a result of blank contamination. No action was taken 
for the remaining analytes since either the results were greater than the action level 
or were nondetects. 

The interferin9 analyte iron was present in sample 25MW03 at a concentration which 
was comparable to the level of iron in the Interference Check Sample (ICS) solution. 
Several analytes namely, copper, manganese, nickel, zinc and tin were present in the 
ICS solution at concentrations which exceeded the Instrument Detection limit (lOl). 
Interference affects exist for copper, nickel, tin, and zinc in the affected samples. The 
positive result reported for nickel in the affected sample was qualified as biased high, 
"K". Positive results and nondetects reported for copper and tin in the affected 
sample were qualified as biased low, "L", and "Ul", respectively. 

The Matrix Spike (MS) Percent Recovery (%R) for arsenic, in the total matrix, was 
below the lower quality control limit. Positive results and nondetects for arsenic, in 
the total matrix, were qualified as biased low, "l", and "Ul", respectively. 

The MS %R for aluminum, in the total matrix, was above the upper quality control 
limit. Positive results and nondetects for aluminum, in the total matrix, were quelified 
as estimated, "J", and "UJ", respectively, due to conflicting bias from low CROl %R. 

The MS %R for thallium, in the total matrix, was below the lower quality control limit. 
Nondetected results reported for thallium, in the total matrix, were qualified as 
estimated, "UJ", due to conflicting bias from high CRDl %R. 

The Graphite Furnace Atomic Adsorption (GFAAI Post Digestion Spike (PDS) %R for 
selenium and silver were below the lower quality control limit for samples 5MW01 and 
F009. Nondetected results reported for selenium and silver were qualified as biased 
low, "Ul". 

The GFAA PDS %R for thallium was below the lower quality control limit for samples 
26MWOl and F009. Nondetected results reported for thallium were qualified as 
estimated, "UJ", due to conflicting bias from CROl and MS %R. 
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The GROl %A for antimony. iron. mercury and tin exceeded the upper quality control 
limit. No actions were necessary for antimony. iron, mercury and tin as al l results 
were either > 2X GROl or nondetecu. 

Ex:ecUljye Summary 

labor.tory Perfarmance: The CROl Standard analysis recoveries lor several analytes were outside 
quality control limits. Several analytes were present in the laboratory method and field quelity 
control blanks. 

Other Fectors Affecting Data auelity: The MS %R lor several analytes was low. GFAA PDS %R 
for selenium ilnd t hallium was low In several samples. IGP interference was found for several 
analytes In several samples. 

The data for these analyses were reviewed With teference to the "National Functional Guidelines 
for Inorganic Data Validation" . Apri l 1993 Revision as amended lor use within USEPA Regia" III. 
and the NEESA document enmled 'Sampllng and Chemical Analysis Quality Assurance requirements 
for tha Navy Installation Restoration Program" (NEESA 20.2·0476; 6/88), 

The text of this repon has been formulated to add ress only those problem areas affecting dat 
quality. 

" I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEESA Guidelines and the Quality Assulance Project Plan l QA?Pt .« 

Brown Root Environmental 
William J. 8rotz 
Chemist 

Cl 
rown &. R'oot Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2 . Appendix 8 . Results as reported by the laboratory 
3. Appendix G - Support Documentation. 



Dill .. Qualiliar Key ; 

U 
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K 

l 

Ul 
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UJ 

Value IS 8 nondetec! as reported by t he laboratory. 

POSl1lve result is conSidered 10 be an artifact of blank contaminallon 
and should 1'101 be conSidered present . 

Posit ive result Is considered biased high as II result of high CROl % R. 

Positive result IS cOI'I$ldered biased low as II result of poor CAOL %R, 
MS %R 01 ICP inte rference. 

Nondetected result IS cOnl;tdered biased low liS II result of poor CROL 
'*oR. MS %R, GFAA POS % R, or lep interference. 

Positive result is eStimned liS II result 01 poor CROl % R, MS %R, or 
ICP mterference. 

Nondeteclod result is co nSidered estimated as II result of poor CROl. 
%R, MS % R, GFAA PDS %R. or lep interference. 
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C-49-01 -6-134 

TO : ~NN SINAGOGA DATE : JANUARY 17. 1996 

FROM: WILLIAM J . BRaTZ COPIES : OV FILE 

SUBJECT: MISCELLANEOUS DATA VALIDATION AMMONIA. NITRATE/NITRITE, 
PHOSPHOROUS. SULFATE. TKN, TOC, TOX AND NITROCELLULOSE 
CTO 222 - INDIAN HEAD. MARYLAND 
SAMPLE DELIVERY GROUP SDG . 9510036 

SAMPLES: lO/Aqueous/ 2SMWOl 
26MWOl 
26RBlO 
FOl O 

2SMW02 
26MW02 
SMWOl 

Overview 

2SMW03 
26MW03 
F0 09 

The sample set for SOG 9510036 Indian Head , Maryland. consists of ten (101 aquecus samples. 
including one equipment rlnsatl,l blank. Included within are two field duplicates. 

The above samples were analy:l;ed for ammOnia. nltrale/nimle. phosphorous, sulfate. tota' Kjeldahl 
nitrogen ITKNI. total organic carbon ITOCI. tOlal organic helid !!s (TO XI. and nitrocellulos.e. 
Additionally, some samples were analyzea l or total petroleum hydrocarbons (TPH). Tha sampl!!5 
wile collected by Brown & Root Environmental on October 4. 1995 and analyzed by CeimlC 
Corporation under Naval Energy and EnVironmental Support Activity INEESA) level C Quality 
Assurance/Quality Control IQAIGC) criteria. All analyses were conducted using method apeci fi c 
analyt ical and reporting protocols. 

Symmary 

All analy!es were successfully analyzed. With the eKception of those qualified as rejected , ·UR". 
The find ings offered in this report are based upon ill general review of all available data Includil'lg 
data completeness, holding times, cal ibration data, laboratory mllth od/preparation blanks, matrix 
spike recoveries, laboratory duplicate results, laboratory control sample. (LCS) results and datllct lon 
limits. 

Areas 01 concern w it h respect to data quality are listed below. 
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Majgr prgblems 

The analytical holding times lor TOX were grossly exceeded. Positive results 
reported for TOX were quali f ied as biased el\tfemely low, "l". Nondetected results 
reported for l OX Wf"e quahfied as rejected. OUR" . 

MjnOf PlOblems 

NOles 

The Continuing Calibration Verifi cat ion (CCV) Percenl Recoveries (%Rs) for 
nitrate/nitrite Bl'1d TKN were below the lower quality contro l limits. Positive results and 
nondetects reported for nitrate/nitrite and TKN have been qualified as biased low, "L" 
and "U l ", respec tlvelv. 

The Metflx Spoke (MS) Percent Recovery (%RI for mtrocellu lose was below the lower 
quality controlliml1. Positive results and nondetects reponed IOf nitrocellulose have 
been qualif ied as biased low, "l", and "Ul", respectivelV, 

The Laboratory Control Sample ILCS) Percent Recovery (%Rl tor nitrot:ellulose and 
sulfate were below Ihe lower quality control limit. Positive results and nondetet:ts 
reported for nitrocellulose and sulfete have been qUlllifled as biased low, "L", and 
'UL", respectivalV. 

The mlltrlx spike for TOX wes low, However no actions were required since TOX was previously 
qualified due to gross holding time ext:eed'nce, J') 

Execytive Symmarv 

Lllborllory Performllnce: The CCV %R for nltrllte/nltm6 lind TKN were outside quality controllimi\S, 
The LCS %R lor ni trocellulose lind sulfate were outside quality control limils. Holding times for 
TOC were exceeded. 

Other FactolS Affecting Data Quality: The MS %R for nl l fOt:eliulosa and TOX were outside quality 
control limits, 

The data for these analysas were reviewed with referent:e to the "National Funt:tional Guidelinas 
for Inorganic Data Validation ", April 1993 Revision as amended for use within USEPA Region III, 
end the NE ESA dot:ument entit led 'Sampling and Chemical Analysis Quality Assurance requi rements 
l or the Navy Installat ion ReStoration Progrllm" !NEESA 20.2-0476: 6/881, 

The lext of t hiS report has been formulat ed to address only those problem areas affecting data 
quality, 
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"I attest that the dota referenced herein were vahdated according to the agreed upon validation 
critena 3S specified In the NEESA Guidelines and tho Quality Assurance Project Plan (QAPP). ~ 

Bfown & Envlronme al 
. Brotz 

~ /J/" , 
~;; 0L/l 
'1- l3rown & Root Environmental 

Josoph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A . Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
J. Appendi)( C - Support Documentat ion. 



Oat!! Qu!!lifje, Kay; 

U 

l 

Ul 

UR 

Value is a nondelecl as ,eported by tne laboratory. 

PoslUve result 1$ cOf1s,dered biased low as iI result 01 low CCV %R, MS %R, LeS 
'lOR or holding times exceadem:e. 

Nondetected IelUl1 IS cons.dllled biased low as iI result 01 low CCV 'lOR, MS 'lOR, 
LeS %R, or hold.ng t imes exceedence. 

Nondetected result is conSidered rejected due to gross holding t ime IIltceedance. 



grown & Root Environmental 
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fa: 

SlJ'BJECT: 

SAMPLES: 

C49·M~·168 

LtEA..'lN Sl"AGOGA DATE: JANUAKVN,I9% 

A.~ K. BATnSTA COMES: DV f1LE 

ORGAA1C DATA VALIDATION'· \'OAlSVOMl'CB 
CTO 1222, :-ISWC l1'\;mA~ HEAD. [1\1)1"-'" HEAD, MAI!.\,LAA'D 
SOC 95JOOlj 

16!S'''bl 

""" 525·50003 
Sl6-MW03-OO1 
S16-SBOJ-OOl 
S16-S8Q.I-001 
Sl)-S803-OO2 

Il/Aqueoull 

""" SU·SW~ 

""" 2SMWOJ 
26MWO) 

m ·RB05-OO1 
SM·ltB07 
SlS ·T9O!I 

S2S·MW02-OO1 
526·MW02-OO1 
s::!6·MW01-OO2 

"". S26-S804..(102 

S;!5·SWOOI 
26MWOl 
25MWOl 
26MWO ] 
FD]O 

""" S26-TB07 
2611.810 

S2S·SOOO1 
Sl6-MW02-OO1 
S26-SBOJ.QOl 
Slj·SDOIl4 

S2S-S80:2-002 

525·SW003 
5MWOI 
2SMW02 "M_ 
S26·TIlO6 

" .. "'" 26TB09 

'flu; """Pl. 5<t rer !he CTO ,11 NSWC Indlllll Hud Ille. SOO 9S]002S, al1lli111 cf &i~.cen (16) 00>l 
mnronmnwol umplos .• welv. (12) aqueous mYironnIc!I1.aJ ""'Pies. fiv.(S) lOp btanb UId lour C.) riRIM. 
blatlk.1 The umpb ,,'a, JSPlyzai I<JI T .. p" Compound. 1Js1(TCL)AppendiJ. IXvoI.nll: mil selllivol ... 1c 
0fVII'" <:(J1IlpOUnIh.. and/or polychlotU>3lCd b ........ yl WI'IpoUIIIh (PCB.). ExIo UIlIp~ WlIII OO! ~ood 
f<lr III time p:or3lDder\ , The field c=", ~ed s.a.nopb S16-SBOl-OOL .vod 16MWOl for Mam 
Spikel"bmx Spite Duplicate (MSIMSD) ""'Y," NYC field dapliwc j)&lf1 ....en: Included in chit 
SOOm,IW01IFOO9. S26· SJl.04-<J01IFOO8, S2!I·SDOO1IFD05. S25.SW001IFp06 lUI<! S26MWOIIFDIO). 

The umple. were .cllceted by Brown and 11._ EnV\fQnmcnw on Sep.ember 22ad, 23m, 24th, 2Sth and 
();lObcr 3rd ""d 'lib. ]m ond analyud by GP Eav!ronmCf\,&1 under N&yll Eno=ll)' &lid Envifgruncnlal 
Soppon Activity (NEESA) Lc~tJ D Qu.a1ily A .. \mIl\CefQIIllJly C""trol (QAlQC') cnltri& Allonalysa .... r1: 

COIIdllacd "'IDS SW·1-I6 Mtlhods 824(1, 8270 Md 8OtIO mal)lit&l IOd ,cponiDl Jl101om1 •• 
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All compound. were 'U<:Ce .. fully .nal),'ed. wnll 1M ex""p!ion of lhose ",.ult. qualifioo a.< unrdi.ble. (I.:R). 
Tho fllldins. offered in !hi~ ,eport Ole h .. -..d upon 0 general review of 011 .nilable data including da<a 
comple"""".. IKIldini lime. untilonoly. is. GCIMS lunin~ and oalibr~uon dall. labonwry' and field hIm 
result,. ourrogal" ,pike recoverie,. I.bor.,ory control .l1tIple re,ul". i","mailtmdaro.. performance. field 
duplic"O proci.ion. compound idonrifoca!iOll and compound quannta!lon. Area> of roncern with re,pea to 
d..ta quality Me lj"ed below 

Maior Problem. 

• 

• 

MiMr Problems 

• 

• 

• 

• 

Initial mdior ,olltmumg caJibr. toon Rolallve Re'ponse Focton (RRF) for 1.4-<1ioxano. 2-
butaoone. acr<>ioin. 4-nitroqutnolin"_I .. '~id<:. diaJla\c and pho"'~!< ",cro Ie" thon 0.050. 
FaiIUT<O to moe! thio quality corurol <.itonon indical~o rhat the laboratory'. ins!N1I!e11.t. oould 
nO! achieve '"ti,factory .cn.itivity for these compound. . and the",fo",. tbe .. "",ilIed 
polIitive and noooetecled ,e,ul" [or tho .. compouoo. oro severel}' compromised. lbe 
noooctected rellll1$ rc-ported fo, th. aforemenuon.d c~mpound< ore con$id<:m1 un,~liable 

and "'~re "'.iected. (UR). in the Iffected ' mlple. . 'The .. re.ults "'. coo.idered hiued very 
low. 

The laborOicry did nO! run coJ ibr.toon .tondmh for the volatile compound chlowprene and 
$e(J)jvolatile compounds bexachlo,o¢"''''' and k"p""" AI a rt>ult. tl\e.!.e oompound. 
shwld not ha,'e lIe.n reponed on the laboratory Form Is, How.v.r. , inc. the laboratory 
did "'pon the .. compound. TlOOOetOCted rellllu for t:h!oropreno. hoxachlorophene and 
kepone were con" dered unreli.thle and '"jocted. (tiR). in oU wnpies. 

S;Ilt1ples 26MW02. 5MWOl. FD09. 26TB09 and 26RBIO W"~ anolyzed ouaide the volatilo 
14 da)' holdin~ ti"",. As I result. po,itive and. oondetemd re.ults were qualified "' 
estimated, (1) and (L"J). in the .ffooted .. mple., 

A. SlOlCd In rhe case nornllve. the laboratory r.:uu.I)'zed 'ample FOO5.ince the original 
analy.is wa.< out of tune, Howover. the remaly.i. w., perforrnod w"ide ofholdm~ Ii"",_ 
AI a renlt, oondctected r.,ul" in wnpl. FDO~ we~ quolified .. estimated, (1.:1). 

The ori~ina1 Yol.tile molyses of nmples S2~-MW02·002, S2S-SDOOI and S2j·SDOO3 w.~ 
performed on October 6. 1995 withour the additiooal volatile Appendix IXcorupounds. AI 
a re.ul" !he ];Iboratory runalyzed rheso umpl.". howevor the analyses we~ performed 
outside of boldin, time. Since numerou.s compound.I were not colibral.d lorin the ori,iIW 
maJyses of the aforetneIttio""d samples. the re:malyoes w.re c.ho:sen for validatioo. 
Nondc:toctro =uit. w.r. qualifiod .... timated. (UJ). in the aforementioned . ampl.. .. 
• result of holdini timt: exccedenc.s. 

TI!e semivolatilo 7 day extraction boldin~ lime was ucoeded by 2 day . in wnples S25-
5002-002 and S2'i-SB03-002. AI a re,ult, positive and IIOndetoorod ,.,ult. wo'" qualified 
.. eSlimJ.led. (I) and (UJ). in the affocted . ample., 
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Ini,;.I"~hbr"lon Pm:cn, Relative Slanci:l.ld P ... ';at;on, (%RSDI) greater ,han 'he 509< and 
)0" qUillty o;ontml limll,we,... reponed tOloo' to"", Pooinvc ~ noMetecteo ",.ula ... "re 
~ahf>ed os •• ml1Jted. 0) and (t:J). rupect"'cly. in tile aff~1!d umpl<1. The direct"'" of 
bill ;1 \>Illo:Io",n 

An miu.1 C~ltlrao,on '{. RSD '''' .. Of !/wi lO~ .... <qlO11M for tile Wlllvolaule compolllld 
fmlpbu. Posili,.., 3Dd ooncletccled rcsul.. ""a'e q""'-ificd as ea,RWt:d. (1) md (UJ). 
~1VelV. 'n <be affected .. mple.. Tbc o,"""",n of bi .. COM<>I be dcteftDlncd. 

8romofonn. KClone. prnpton1ttilc. xml.,n and aorylonitnlc h:>4 conm\Uing c>lihr.uon 
Pn«m Dlfforence, (,, 0 1) g",a,c, th;n 5()~, Po,itive and nonde,eCted ,e.ul" arc >ffeeted 
by tbcie noncomplilllc", PaJitive lI1d f1Qndctecu;d ,,,"ult. went qu<t.lified as estimated, 
(J) and ({;1\. In 'he Iffected UlIlj)~ The direction of bias ClI1%\O( be: delemlmed 

ComiIlUUI, .>libra""" '=. 0. fOf j·nluOllliIiIle. 4.n;lfopbtrloi and fampllu ... <ceded Ibe 50" 
<jU>lIlY romrol lunn I'osiu.. fII\d nondrtltClcd raullS &re .ffltClt:d by ,hew 
lIIlDttImp)o;w;., '1onck1ectcd ro.uI~ .. ..,,... qoBu!ed "" osunwcd (t:n. in tile affcacd 
samples The dllCCtlOn uf bUs CllIIIOl be dctern>mM 

COOllmU1ng ca!ihrauU<l ~Ds 1I",...,r Iho.n the H " qualuy control [unit .. ,"" repo"~d fot 
acetOne .nd l"IIcth)'lene chloride p",mv. ,<,~I" only lie offecte<! by <llcoo 
IIOJIOOmpli&nC,,", Po, it i". , .. uitl, OCll qu.alifiod for bl:"", oon,amin.~I01I. wen qu>lifi<d u 
tlhmawd. (J) . in the .ffeam "mp!". 

"The foUov.onl table 'Utrnnallus the IIW.h.rum """""", .. Ii"" "f Y[)l-'ilc o.nd KmlVo).n]e 
compoundl dctmcd in lIIe labofllOT)' IlIO\bod mel field quail!)' 00.uro1 blonts malY=i in 
!his SDO 

M ... ,mum '0_ 
CD!TI!O!!'¥' !:g~'[ili2D l=l 
,~~ {I J.li/l {IO IJI1ll . ~IKg 
Meth)' lene chlonde 3,O.l4lIL 30 ~/I . #ilK, 
Cart>cn Dllulflde· 2.6 I'IIll 13 ~l. ~Kg 
1·But:1III.>II. 1.6Wl 8 J.lii L. ~iKI , ..... 1.9Wl 19,..,L , ...... U~L 3' I4IK, 
2·He.>:a"oM I 0 J41L ~ J.IiIL ICiKI 
1.I.1 ·T~· 6,O~ lO J.liIL. 14"'1 
foIaphlhaler>e 1.1 ~L H~L 

Samples Affected: ALL 

The &liqij01I U50ed fm iUl>ly';,. p:n:crtt W>lJ<b " dilullOll {actOn .. ent co""idered <lIInnI; 
Ilk application of tbt: anioot Wvd. fuJy pooitin resulu reponed for <be afoamcnlloOllCd 
compounds \Nt ~ .eponed in W!IplQ II ~miolll leu'" Ill. valida1ioa _ 
1e",,1 .. tAl eomidcted !aloe pl>5011vn MId WCf't qwhrltd. (8) PotiUtt rt:>Dlu .-eponcd 
abo", lhe. volldatiool 0CU01I Ievd....,.., oat quahficd. No lClioD wu tat ... fur 2·~ 
IIld napblllala!e ,ino: 110 p<>sld~ mull.l ""'''' reported. m tM .ffected ump!co. "sbauld 
be nolOd Iblt field qu. hty ronrrol bll.nb .,.. not qualiflCld bued on fItld quality o;onlfOl 
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bllIIk ool1l"""n.non. 

Hilh ,~rrollt~ ~I'ttnl Reco.e!!es (::; RI) ",cre n:p<>rttd fot 1.:-dJcbloroe'hano-d4 in 
oampIes S2S·TB08 and 2~'rIVw'OJ The Jibo, .. ory ,eanalyzed these """'1'1 ... , ho",<.",!hI: 
'earWySf' ,"'ere pt.formtd OII.siile 'he holdUlJ limo. Abo. tbc rnNIly." of >ample ill· 
TBlI )ickled low 5:Rs fOJ ll>lu,*,-d8 WI btoII'IoIIuorClllonzeM. Thesrlorr. tbt onplal 
.... ysn ~re c:hoKa IOJ vaUdll ... n Pol",,,.. results in We afo«rncallOlled samples ... ..,~ 
"""hroN as q(;IIWflI. (I) . 

Samplos 2.1MW02 and 26MW02 b.>d .urro,.e ,.ow." .. I ... \hili 10,. "'poned fo,1 · 
l1~.ncl, AI a ,esull ollbese ememeJy poor roc,)\'.ri •• the labofllory ,.-.nutted and 
", ...... yzod Ih.", lilIIlpl... The (.-e~1!a<;uon. ho",e"er, ",II peTfonned 8 day. OIJIIide of 
tbt boldlng !)Cl'loo. [I" (be profC:IoIionaj opinion of the dlllOl «v_or thn IIIe holdwS tllD< 
!lCoccl1ll'h,nce i. lou KVe,e thilll 1M lll'Ol "'11'CI.tc ~ I\O. Th.n:l'<lre. lhe ,unalyllCl wc .. 
cltoostot (01' .a1ltWlon I"o:IiIl.e arod OOIldttf<.lt<l mullS were qU3JJf\ed • ...,imated. (1) and. 
(UJ), .cspcalvely, In iIw: aforemmuotwd ~l ... 

I'oltny. rtSUl" n1'<><1<>i belo .... thoe Contrac:t R""",..,.J QlllNUUO" L,mit (CRQl,) n 
qu."ltroN II <"Iltmned. (I) . 

2-HennofIC. 1,1,2.2-tttr.cltk)r<)C(hanc and 1.2-11ibcomo·3<hloroprop.... had lrntlal .Ilib,.non ~RSOJ 
I/ .... r tlun ~~. Several OIlIer tumpOIInd. had ~1lS1h I.ener than 30'Ai aJoo. "'0 lid''''' w .. ~ 
unce IhI: affected ..... pI.. ...e ... 1101 _ in Ylhd;!lOII. 

lruuolc:alibnlicm ~RSDl fordichlorodi01lO<UmelbiIM. 1Cf01etJI. mr:thy\ent; cII[oriok. ~. pmp1lMlllr1k. 
4·mr:th}1·2·~. 1.4"... .. yIcmdWDlDlO and 1.4-n.apIuhoqwllOIlI: OJ:.o:cdcd !he :lQ"'quoIilyconwl liml, 
N\IItlOmIU volllllic and. KIIIIWdottle 00"""",00' h..:l watmulD,l cahbrulOD ~Dlll'ca!CI' tlurl l"i$. n..::,. 
afOl'.menllaDod _mplWl«:l affr:c:l IIO'I\!lYC reAlhl only. md .ince ooly 1\OIId.tlectt:d result ........ 
reponed for the..: compound.. in the affeclM umpl.,. no octi"" ..... :as requirM . 

A lelfllvalatile continulnl calibration performed on 10124.'95 conan>ed numerIJUi I\OlICOmpliancu. No 
IClion ... 11 necessuy 'onc;e thoo affected umples we.-. ~Y"'" ;and w .... not UI"" in Yllidatiml. 

S><npIes m·Mw02-002 a S2~·S[)OOl had lIiJ11 teCOY~ntI .eported for ooe 01 more .0Lnilt ........ pos. 
H\W'< .. r, tIu: labontlory .taoaIymd Ib<:oc ~ks due to cahbr:ouOl] norcompli_ nmcd mo.-•. 1bc 
I'UIl.llYIn of !he afomneouLOpod ..... ks had o;ompIiaIlr ~ foralllhn:c wrros-.... Noocuon .... 
,.u.. tln<e tho: ",..wyse:o 1liCR chosen far Vllidarlon. 

Hi,,, ,uITO.OIe n:oover!e. ....ft reponed in WIlple S26-SB03-002. A rclll.llyill of th,. s.unvtc ...... 
I"'rfO/mt>d. ho ...... , low rlJrropc recoverie ..... ere repot!ed.. AI" re,ull. the ori,lnlllIl.tlj'.i. WII <hosert 
for validalioo. Poaiti •• /Quit. only il1"e affec~ by hip .<conrie.. ~o Etlot! w:as MCe.sary ,ince 
DODCle't<ted TClUlu "'ere .. ported in tbt oriCLnallIlaJYll" 

s-pl.. l"iMWOJ XIII 261'.111 0 had a hip %R rq>Ontd 'or tloo. """,volatile "'ITO,au! 2,4,6-Iril",''''''fIb<ooI . 
No KlJOD ..... D"""'''Y """" only ODe n:covny ill esdt umpIe .... """ ..... mpliuu . 

The Matriz. SpiUlM.nA SpIte 0u!:I1icall= (MSfMSD) .aly_ of""",,* S26-SBO),(KlI yicld<:d a lti&b J. R 
for lnChlorocd!eoe. No I112I01l ..... taken Iw.od. OIl R.gio~ lIldaut validatioo pl"otocol. 
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TIle MSIMSD ""oly"" of ,ample !6MWOl comlined nor.comp];""t ~,'erie, rnd hillh R"bll~e Per<:em 
Differences (RPD,) ti" 4-nitropilenol and l"-'ntot:hlorophenoL Howe,'or. no ",,\ion w" """e,,;or), b..ed on 
Relion IlId",. ~alid3.tion protocol. 

The aqueou, Labora~>"" Control Sp>keiLabor.to"" Control Spike Du~icJte (LCSiLCSD) <ornpl<. yielded 
a hilh %R for brolOOfonn .nd • low "R lor vinyl chloride. I\a .ctian wo., necesury b"",d on Region III 
datl ,'aJid>tion protocol. 

Poor internal otmdard a""" were repon<:d fnr . 11 three volatile internal .rrndllJ"d. in <ample S25-MW02.a'l2. 
No ~\ion woo token ,ir.ce lhe reanaly,i. of thi. S.lIl1ple w,,", used in vajid.1tion. and all imerru.i stmdard ;orea 
were compliant in the reanaly", 

It should I>c ooted that no lIetion h .. been laken "" a re.ull of field duplicate impreci,ion 

No prohl"m. were OOled in ,he PCB fraction. 

It .hould be ooted ,1'>1 the l.bomary inadvertently f. iled to report the Tentattvely Identtfied Compound. 
(TIC.) "'0 action h .. been t>ken ... re.ult 01 thi. oor>tomplionce, 

NO other problems were ""ted. 

Eliel:utin SummilO' 

Laboratocy Pmonnanoe: Initialondlor continuing cliibralio<l RRF. for l,4-<1ioXlUle, 2-wtooone:. acrolein, 
4-nitroquinoline:-I-mide, diallate and phonte "'ere Ie .. thon o.om, Sample, 26MW02,~MWOl.FD0926TBO\l 
;md 26RBIO were analyzed oU!5tde the vol >tile 14 day holding 'ime. The rconaly,e. of """pIe, 25MW02 
ood 26MW02 were cho",n for validation, however the rC~~tr.IC{Jon< were preformed outslde of boldini time. 
1be ",mlvolatile 7 day extf'3C(ion holdiDi time w .. exceed<:d by 2 day. in mnpl .. S25·SBOl-002 and S25-
SB03-OO2. "ODderecIOd r.,ul .. for chloroprene, he:<achlorophene and kcp::>ne were rejected .jnce no 
calibrations were perforrro<d for these compound.. Initial c:olibration %RSD, Y".ter than ~O ~ we,. r.ported 
for acetone ond (he .emi~olatilt compound famphur. BrofDCIfonn. ICCtoIlc. propioni<rile. acrolein. 
IICrylanimle, 3-nitrom'line, 4-nitrophmol >rI<1 f.mphur had conttnuini colibrorion "'D. greater thOD 50~. 
Numemu. volatile and ",mivolalile compounds had conrinuing caliMation %D.gr .... ter than 25%. AcelOne, 
methylene chloride. toluene and 2-henoo"" were detected in the aqueou. laboratory methOO Non .... 
AceI"" •. methylene chl<>ride and toluene were reported in the ooil l.bomory memoo bhnko. Samples S25-
MW02.a'l2. S2~.SDOOl. S25-TB08 and 25MW03 had high rel:overie. reported for one or roore ~olatile 
surrogates. Sampl •• 25MW03011d 26RBlO had • high %R reponed lor the , emivol.tile ,urTOg.IO 2.4,6-
tribromopheooL The aqueo", LCSILCSD ,ampl .. yielded a high %R lorbromofonn and a low ~R for vinyl 
chloride. 

Other Factors Affecting Data Qualit)', 1.1.1-Trichloroethane, acetone:, methylene ohloride. carbon di.ulfide. 
2-butaoone. and toluene ".'.re detect<:d in the field quolity control blonks. The MSIMSD malyses of sample 
S26·SB03-001 yielded a bigh ~ R for tricbloroethene. The MSIMSD ""liy",. 01 .ample 26MWO 1 contlin<:d 
oonrompli.", recoveries ond hiih RPDo for4·nitropl!cool and pentachlorophenol. Poor internal standard 
are.u were reported (or all three volatile internal ~(ondard. in .ample S25-MW02.a'l2, 
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'The dara ' ''Tlhcst arWy~ ~e 1'C",t'Jo'ed w"h rcf= 101h< "N .. ;"""I f UOClionai Q'ndch .... {orOt,omK 
Vall. Vahd.,,,,,,- (3190). u lmaIIled (Of 11K " 'illli" EPA RegIOn LII.w me :'< EESA ,u1dolm.. <"",led 
-Samp1ms an.! Chemoc:al AnalY11S Q .... hw A •• llru1C< R~iremm.. for Lh< N:rvy I",,,,n .. i(ll'l RCSlon1lon 
Program I"EES ... 10.2..0.78, 6088L 

·'a .... 1 dw Ill. dala rdcrcllCCd b ... .". "'Ctt ~ ... t<Luo:I ""'-<lnimg 10 !he agreed upon n1id.uOJI a ll"'" III 
opoocifoed in !be NF.ESA Guideln..:. and 1M Qu.olilY""""""'" PmJCCl PI ... IQAPP).· 

........ K, Ba111l," 
Chcmm/Da1l Valida/or 

Jooepb A.Sandu:I: 
DaIa ValidalJOI1 QuaIII)' A ..... ~ Ohio .. 

"""""""". 
1. AppoDdix A - QuaI;r"", Anal)'lic.U Results 
2. Append,x 8 - Rtsulll AI reponed by the L1bono!no}' 
1. Append;, ('. Suppon Ooc:ull,""uuon 
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Brown & Root Environmental 
lNTER.~.<\l. CORRESPONDENCE 

TO, ; LEEA.'o'N SINAGOGA DATE: JAmAR\' 21. 1996 

FROM: 

SUlIJECT: 

SAJ',lPLES: 

cor[[.S: DV FU.E 

ORGAAiC DATA VALIDAlJON. TCLEXPLOSIVF:SI 
p£nlj1NITR0Gt.'o'CER1~OGUANIDn-."[ 
CTO lll. :>ISWC r.'fflIAMIXAD. U.ilIANHEAf), !tL-.RYLA.'ffi 
soc NO.9!ilOOU 

4lSoill 

SlS-SBOl-001 

I OI~ 

2~MWOI 

26MW02 

1611.810 

l~MW02 

16MII.'O) 

""'" 

m·SBO).oo1 

lSMWOJ 
~MWOI 

26MWOl 

""" 

TK UIIII'~ KI torero 221, NSWC I<Idim Heacl . SO(; No 9$ 10025 COfIft.u: of four (41 m"'~ 
>Oil II1I'I'1 .... 'Sh! (!) .oque<>II1 e!lV'ronmo~w ~ ml IWO (2) nnsar. bl..w. d.,I,naiM RD·. All 
umplel ....... analyud (or TUBe! ComJlOWld lill (TCl) upIQ" """ plu. PErN. nil""lyc:en". and 
nil"', uUlld.... . SUlpI.. 26MWOl and S1~· SB02 .oo 1 wen: arW)"Ud lor Ml!ri~ SpikclM ... nl Spik. 
OIIploc" . JW"amNI"$ ODe field 4up1~ /WI' ... u lncll>de4 ill this SDG(SMWOIIFD09) 

Tht unII>l .. '.;en OOUeelM by 8ro ..... 1l>d ROO! E..~'·'=Ia.1 on October 3n1 1l>d 4t11 . I99S 1l>d 
>nalyzed by GP Envirnnml:nlaJ WIder N.val EnerlY and Env1nlnmenoaJ Suppon ACllV'IY(NEESA) Level D 
QIaIlty AmI'onccJQu,ll,IY Co."",1 (QAlQC) m~. Allarlllyaa ....... con<!UC'M wi", SW-U6f83Xl 
anaJ)1K.al lDII ' C"pONIIJ prWII:Ol. 

AIlCOlnpoo.tnd, ",en .UIXeO.fuI1y an&Iyud. The f,ndw,. cffctul ill !his rcpon arc buco:l lipan ~ ,_n1 
,~ of:oll ava.l.lbl< d.auo irK:h>d,n, dwo compIetftaS. boW..., limes WIIU exlnCUODlllUlyu.. 
lobomo,! blml: .uu11S. mmu. sviUJonmu. .p.ke doptic&l. multi. \.>bontory comrol I>.IDPIe =u\Q, 
Ilbowory reploau r=ui1J. fi.1d duplic.a!. prcc:bion. oompowld iden!ifiCl1ion ml qulDl!Uli ..... In.d. 
iOUlfllm<n! pertO!"l1J.ll)c:e. 
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• N ...... 

• 

• 

• 

• 

A toD'lIllIwg a hb""lWI ~ Dllkrmc.e (~D) ~ tIua lOS _ rqx>rted for 
2.4.f>-rnnnrowh .. "", Pot"' .... resulll only Il!'O ilieeted by Iha 1IO!IOOn\pIws«_ Posi" .... 
reSlIlu for 2.4 .6.(nnllr<><oiurn ...... I'!: qual,fied u e.umatcd. (1) . in !he dfeeted sample • . 

Sampl"" 'MWOl aM FD09 hod pod!1lVl! r.,ull. reponed fur ~r!!l ~undI. 
tlx:1'!:(on:. the lllboralory analyzed I1!e UG!pIe. 911 IIeCOIHIIlJ columa for conf'rmI,i<>I:!. 
Tho eaoc Iwn"~e ll",U ,hal the I'!:sullI fOl' 2.4.<fini'l"OIal...".. lei both wnples. «><IkI 
_ be conrtnD!:d due ill """"1 m<erf.~. Ai a rosuh. po.ulVe ~I\I (0.- 2.4-
dlllJllOloJunw. -.-e '!'Wined 3> nli_OII. (I) II. iI>ouJ<I tit. noIcd tU 2 .• -4iDiuoro1 ...... 
'"'3> c\I:I«ud by GCIMS ..wy.u 1D!he so .... voI.>IiIo: rnalOD 0( .... ~ .-,. 
Low oum:>, .... Pe"",,,,, R=vones (~fU) ..,ere roported for .ampiu 2,MWOI:md 
26MW03, 1'01111 •• and COIIde'ected rtllllu ue affected by 10'" \fo il, NOftdet"",ed 
resll!!' LD me . fOTem<nllooed umple. werc qu.tHied u elllllwed. (UI). 

Samples SMWOl and FDO'lllod .'lRlIM!ly h,p. IUmllale n:ocvmes 'opornd_ Tho QK 

l\Kr3II,ve . \aIeS Ilw the hiJ.b ~R.s Ite dU( to fllllrU iIIluf...:c. Potllin , .. ull ..... ere 
qualfted ;U CSlillWCd. (1). m 1110: affec:Ied wnples. 

ConIIllUIIl& ca!ibra<IOD " DlII'Ule1 th.uJ. 20" ... el'!: reponed for .-1lll1IIO-l.6-4U1I1JotOJII(:I'lt: and 2.6-
dmllJotolucne, Pooi'iv. /'C.IIIllf orJy art affeaed by cbue IIOOCOmpliancc.o. No eilon w .. =.ary 
I~ "" po.llve resllill were reponed ill the lffO:C'1Id Iam;>Je. for the ilfol'!:lIICIIlKIIItd co~, 

TIw; Matri,SpitelM&1ru S;I-ll:t Dupl~ (MSJMSP) I[!I,!YIIes ofOimple S15-SEm-OOl )'JC1dcd a hip 'IR 
:uIII a hip Re.llliVe Pertmc Difff:rfta (RPD) fur ftl!f~"" No llel"", .... W:a! buo!d on R.p. 
ll idata ' odidaio:a proIOCOl 

II IhoWd be noted th.oo nnO\l1 o1il!nlono ..... ~ P"rf~1"!IlIId 00 ""'4'l" ~MWtll_ FD09. Posiri"" ~ 
tMl.3-d1llIlrobeozeno: 01Id : . ~-dmilrotoh ....... enc 'eJXI"ed hili. lO-fold. dil ... ilIa. :.4.~Trillitrotol.lIC:II!: 
II1II RDXore ~ned from. SO·told. dilllli<xl. l'Il.ilhe TO.ulll f()( 2-1lll1IIO-2.6.<finilrOlmume arc ltpOile<! 
from I ~.OOO fold. dil~"on. 
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A=,dinl to EPA ROl lO" lIld.l.tl ,'.lid;noD proloceL no quillir';3H<nU = nade for rll:ld dUl'lio1< 
lmprtc:1110D . !, 1abI< IUmmarul1n1 the !'r,mI1' I1'pOT1CC fer field <hIpli~ wnp~ 1'&1. analyo.e< are 
plUCn1ed bel ..... . 

'MWUI ""'- Btl! {'il 
42. 1 ,.;fL ~.2~L I7.S 
653 I4l/L ~26 I4l/L 4).0 

1,1·Oin~ ~ ~ 141ft. U~L '.0 
1,4.6-Tri.oJ1fOCoIuene 2~2 J4!.1L 173 WL 13.2 
2,4·Din;1row-1UC1lo 17.314liL 16,114l1L 0.' 
2·&l!1lIIO-4. 6..:1mltrtltol ~eoe 4230 I4lIL 4700 ~L IO.S 

A 2· '01d dilunen .... porl'onned OD the umpIQ • per roe<bod SW846-8330. 

LMIonI..., Pttfonn .. ote: COOlIJltlUl4: alibr."on ~Dl ~ """'" for...-.era! colllpOllll(b:. The 
liborlOtlry could "'" o:oafllllli POO"1\"e =uJ, for l.~ ~'!IItm!Ol1lCOC ID Jallll'los ' MWOland FIXl9 The 
libo'>lory performed and 'l'pOfIed ,,,,,ulu froID nwtIUOW d,lutlons in $."IIII!Iln ~MWQl and FD09. 

Othe. Factor:s ArrK1;DC o.ta Quality: Poor lunOl ate roan.n ....... '" reported In sen.ilI Wllj>Ico. 
!boo MSIMSD ...... y ... of 1ImP1. Slj-SB02--OO1 ~"Ided I hi&» " R and a bip. RPD fer nl!mgumidinc . 
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Th. w,u fOf mOle aIlIJ,ses ,"'ef. ,." ..... 0(1 ,",Ib ,d .. mce ,I> "'" ':<IauooaIl'Imc1i<>nal Guidd,n", lot 
Orpwc Da Valodalion' (3190), as atrIODded rill .... -"1\Il", EPA R.rioo lII.and \he NEESA ruoQohflQ 
'Sampl"" IIId CIoemKal "l>IIy .... QuallOY A....wua ~ for IIw: N~vy InsWlalioo R",w,.il\ll 
1'roJrIII:!' (NEESA 20.2.0.18. 6/881 

"J'bo , ... , of .... s IqIOn "- beeo fonno.Wod '0 odd ... only Iloo5o pmbJem area> affect"" <!.wI C['AIIIY. 

'IIIWI Ul.at tho: cW.o momlCleld MfI'Ul WOrt; .al..wcd ~ w Iht a,gr= upoa vall(\aloon cmeN 
as opcc,fIcd ,0 a.. N£ESA GIliMIoIICS and tilt QnoIioy AIaIlmDe PmJ«t Flm (QAPP).' 

Anne K, Barrlsu. 
Chc",,,,IDaa Valida/or 

"'-Ph A ~udr. 
thia Vllid .. ,OQ QualIfY ANllt1Qtt Ofrocer 

I. AppendiJ; A 
2. l\ppcDda 8 
1. AWCUdii C 

QoWiflod AoaaIyllcal Rntdu 
ResoJ u. .. """",cd by tho: UbonIory 
S"PPO" Ooarmetufion 





Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-01-6-Q44 

TO: LEANN SINAGOGA DATE: JANUARY 15. 1996 

FROM : WILLIAM J. BROTZ COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS PLUS CYANIDE AND TIN 
eTO 2.22 - INDIAN HEAD. MARVLAND 

SAMPLES; 

OyefYIew 

SAMPLE DELIVERY GROU P SOG - 9510025 

13/S01l! 525·SB02·001 
5 25-5B03·oo2 

lfAqueousi 25·RB09 

525·5602-002 S25-SB03001 

The sample sel for SDG 9510025 Indian Head. Maryland, consists of four (4) soil samples and one 
equipment rinsale blank (designated ·RB) . No field duplicates were included in thiS SDG. 

The above samples were analyzed for Target Analyte List {TALI metllis plus cyanide and tirl . The 
samples were collected by Brown &. Root EnVironmental on October 3, 1995 end analyzed by 
Ceimlc Corporation under Naval Energy and EnVironmental Support Activity (NEESAI Level D Quality 
Assurance/Quahty ContfollQAJQCI crrtena. All analyses were conducted using Conu act laboratory 
(CLPI Statement o f Wotk [SOW) ILM03.0 al1alytical and reporting protocols. 

Summary 

All analytes were successfully analyzed except for those qualified as rejected "UR". The findings 
offered In this report ere based upon a general review of ell available data including data 
completeness, holding t imeS, calibration date. laboratory method/preperetion blenks, interference 
cheCk sample IICSI fesults, miltnx spike recoveries, laboratory duplicilte results, leboretory control 
sample (LCS) results, serlill dilution results, detection limits, end analyte qUilntitiition. 

AU analyses, with the exception of anllmony, arsenic, lead, mercury, potaSSium, selenium. sdver, 
thallium and cyanide were conducted using Induct ively Coupled Plasme ((CP) methodologies. 
Mercury a.nalyses was conducted using cold va.por AA., cyilnide, potassium and sodium analyses 
were conducted using flame AA and antimony, arsenic, lead, selenium. silver and thallium anelyses 
were conducted uSing Graphite Furnace AtomiC Absorption IGFAA). 

Arells of concern with respect to data qUillity are listed below . 
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MalOr Problems 

• The Matr1x Spike (MSI Perce nt Recove ry I%R) for aMI many and manganese were 
extremely low I < 30%). Nonde tects were qualilied os rejected . ,. UR··. Positive results 
ha'lle been quelified • J". bias could no t be determined. 

Minor Problems 

• The Contract ReqUired Detection Limit (CROLl Percent Recover"s I%Rs) for calcium 
'I"Id magneSium exceeded the upper quality control li mit . Pasili'lle results for calCium 
and magnesium < 2X CRDL have been quali fied as biased high , "K". 

• The CRDl %Rs lor cadmium. chrom,urn, cobalt, copper. iron. manganese and tin were 
below the lo~er quality co ntrol limit. Posi tive results < 2X CROL and nondetectS lor 
cadmium. chromium. CObalt. copper , Iron, manganese and tin ha'lle been qualified as 
biased low. "l". and 'UL ", respecti'llely. 

• The CRDl %R 101 aitJfl'llnum exhibited Iccove"es both above and below quality CO"lrol 
limits. The nondetected rBsu lt reponed for a luminum has been qualified as estimated, 
· UJ ". Bia5 could not be determined. 

• The fo llOWing contaminants were detected In the laboratory method and field blank" 
at the follOWing maximum concentratlOl"lS : ' 

Analyte 

calcium' 
copper' 
lead' 
manganese 
mercury 
"iekel 
potassium 
selenium 

Maximum 
ConcentratIOn 

171 ug/L 
1.81 mg/kg 
0.64 ugll 
1.05 mg/kg 
0 . 1 ug/ l 
21.7 ug/L 
2B.7 mg/kg 
1. 5 ug/L 

~mples Artected : All 

A 19 to 100 ml digestiOn was used . 

ActiOQ 
le'llel-Soi! 

85. 5 mg/kg 
9.1 mg /kg 
0.32 mg/kg 
5.25 mglkg 
0 .05 mg/kg 
10. 9 mg/kg 
144 mg/kg 
0.7 5 mg/kg 

Actl QO 
Leyel-AQyeous 

855 ug/l 
NA 
3.2 ug/l 
NA 
0.5 ug/l 
109 ug/l 
NA 
7 .Sug/L 
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NOles 

An action level of 5x the maximum COl'ltammant level has beel'l Ulied to evaluate 
sample data fOI blank COl'llamlnatlon. Sample aliquot size, perCent mOisture and 
dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results < the action level for calcium, copper. nickel Ind 
selenium have bean qualified, "B" , as a result of blal'lk COl'llamlnahon. No action was 
taken for the remaining analytes since either the resultli were greater than the action 
level or were nondetects. 

• The interfering analyte iron was present 11'1 all soil samples at COl'lcentratlon~ which 
werl'! comparable to t hl'! level of iron in the Interference Check Sample (lCS) solution. 
Several anelyteli namely, copper, manganese, nickel, tin and ZlI'IC were present in the 
ICS solution at concentrations which elCceeded the Instrument Detection limit (lOLl. 
Interference afleets eXISI for copper and tin in the affected samples. Positive rasults 
tor copper were not affected since all results were qualified as the result of blank 
contamination. Nondetects reported for In, in the affected samples w ere qualif ied as 
biased low. ·UL". 

• The MS %Rs l or arseniC and lead wara below the lower quality col"Itrollimlt. Positive 
results were qualified as biased low, "L". 

• The MS %R for chromIum and manganese were below the lower quality control limit. 
POSItive results were qualif ied as estimated .• J~. The direction of Bias is unknown. 

• Laboratory Duplicate imPl eclsion was noted for chromium, iron {lnd manganase in 
the soil matrix . Positive results for chromium, iron and manganese in the soil 
matrix were qualified as estimated, • J". The direction 01 bias is unknown. 

• The lep Ser,al DilutIOn Percent Difference (%O) lor manganese was outside quality 
control limits for manganese in the 5011 matrix. Positive results for manganese in 
the soil matrix were qualified as estimat{ld, "J". 

• The Contract ReqUired Detection Limit (CRDL) for mercury and selenium exceeded the 
upper quality control limit. No actions were neceuary for mercury and selenium as 
all results were> 2X CROL or nondetects. 

EXecutIVe Summary 

Laboratory Performance : The CROL Standard analysis recoveries tor several analytes were outside 
quelity control limits. Sevsral analytos were present in the laboratory method and field quality 
control blenk$. 
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Other Factor. Aitecting Data Quality : The MS '!toR lor anumony was extremely low 1< 30%). 
Nondetected results 10' anttmony were rejec ted. Several analytes had low matllex spike recovenes. 
lep in terference was noted lor tin. 

The data lor thesE! analyses were reviewed with 'elerence to the "National Functional GUidelines 
for Inorganic Data V .. lid atlon", April 1993 ReviSion a$ amended for use within USEPA Region til. 
and thE! NEESA document entitled "Samplin g and Chemical An~lysls Ouality Assurance requirements 
lor the Navy In sta llation Restoration Prog,am" INEESA 20.2-0479; 6iBBl. 

The telCt 01 thi, report has been formulated to address only those problem areas alfecttng data 
quality. 

"I a ttest that the data referenced herein were valid ated acco,din~ to the agreed upon validation 
cri teria as specified in the NEESA GUldehnes and the Quality Assurance P,oject Plan ,QAPP).·· 

/ ,;;::-// / 
own oat EnVi,onmentr 
Ilham J. Bratz 

Chemist 

rown & Root Environmentol 
Joseph A. Samchuck 
Quality AS$uranc~ Of/icer 

Attachments: 

, . Appendix A - Qualified Analytical Results 
2. AppendiX B - Results as reported by the Laboratory 
3. App(lndix C - Support Documentation. 



Data Qualifier Key: 

u 

B 

Value 1$ 8 nondetec! as reported by the laboratory_ 

Posit ..... f8Slit IS con&tdered to be an aulae! of blank contamination and should not be cons>dere 
present. 

K Posi tive ,eault is conSide red biased high as a result 01 h igh CROL %R. 

l Positive r8svlt is conSidered biasf!d low as II result of poor CROL % R Of MS %o R . 

J Pos<trve result is 8S'!mated as II result of poor MS %R, laboratllf'V duplicate lflVedsion Of ICP Seria 
Oilullon outside quality contro l limits. 

UJ Nondetectod result is estimated as II result of poor CRDL % R. 

UR Nondel8ctod result Is considered unusable and rejected as a r!!!suh. of extremely low matriX splk 
recovery. 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-01 -6- 132 

TO : LEEANN SINAGOGA DATE : JANUARY 17. 1996 

FROM: WILLIAM J . BROTZ COPIES: OV filE 

SUBJECT: MISCELLANEOUS DATA VALIDATION - AMMONIA, NITRATEfNITRlTE, TOC, AND 
NITROCELLULOSE, CTa 222 - INDIAN HEAD, MARYLAND 
SAMPLE DELIVERY GROUP SOG · 9510025 

SAMPLES: l/Aqueousf 25·R809 

4/Soilf 

OvelYlew 

525-5802-001 
S25-5803-002 

525·5802-002 525·5803·001 

The sample set for SDG 95'0025 Indian Head, Meryland, consists of four (4) soil samples, and one 
lquipment rinsate blank. 

The above samples were analy~cd for ammOnia, nilfate/nitlite, totel organic carbon nOC), and 
niuocellulose. The samples were collected by Brown & Root EnVironmental on October 3, , 995 
and analyzed by CeimiC Corpor"'llon under Naval Energy and Envlronmen(1I1 Support ActiVIty 
(NEESA\ Level C Quality AssurancejQualrty ControIIQAIQC\ criteria. Ali analyses were conducted 
using method specific analytical and reporting protocols. 

Summary 

Ali analyt es were successfully IInaly~ed . The find ings offered in this report are based upon II 
general review of all available data rnclud lng data completeness. holding times, calibration dala, 
laboratory method/preperat lOn blanks. mat mo: spike recoveries, laboratory duplicate results, and 
laboratory control sample (LeS) results. 

AreElS of concern with respect to data quality are listed below. 

MajO! Problems 

None 
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Mj[lor PrOblems 

The analytical holding times for TOC in sampies 525-5802-001, S25-S802-002, 52 5-
5603-001 , and S2.5-S803-002 were exceeded. Positive results for TOC in the 
aforementioned samples were qualified as biased low, "L ". 

The Continuing Calibration Verification ICCVl Percent Recoveries I%Rsl for 
nitrate/nitrite were below the lower quality control limit. Nondetected results reported 
for nitrate/nitrite have be en qualified as biased low, "UL". 

The Matrix 5pike IMS) Percent Recovery (%R) for nitrocellulose in the soil matrix was 
below thil lower qualitv contro l limit. Nondetected results reported for nitrocellulose 
in the soil matrix have been qualified as biased low, "UL". 

The Laboratory Contro l 5~mple ILCS) Percent Recovery (%R) for nitrocellulose was 
below the lower qua lity control limit. Nondetected results reported lor nitrocellulose 
have been qualified as biased low, "UL". 

Ex",cutlve S ummary 

lllboratory Performance: The CCV % R lor nitrateinitrite was outside quality control limits. The LC' 
%R lor nitrocellulose was outside qu ality contro l limits. 

Other Fllctors Affecting Data Quality: The MS %R for nitroce llulose was outside qual ity control 
limits. 

The data for these analyses were rev iewed with reference to the "National Functionel Guidelines 
for Inorganic Data Validation" , April 1993 Revision as amended for use within USEPA Region II I, 
and the NEESA document entitled" Sampling and Chemical Analysis Quality Assurance requirements 
lor the Navy Installation Restoration Program" (NEESA 20.2-0478; 61881. 

The text of this report has been formulated to address only those problem areas Bffecting datB 
quality. 
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-, attest that the data referenced here.n were validaled according 10 the agreed upon validation 
cnteroa as spec.fied In Ihe NEESA Guidelines and the Quality Assurance Project Plan IQAPPL· 

William J . Brotl 
Chemist 

nVIlOnmental 

c t(.:r;:/i 
,Brown & Root Environmental 

I Josaph A. Samchuck 
QU81ity Assur8nce Officer 

Attachments: 

I. Appendix A - Qualified Ana1vtlcal Results 
2. Appendix B - Results as reported by the labm8tory 
3. Appendix C - Support Oocum8ntetlon. 



Data Qualifier Key; 

U 

L 

UL 

Value is 8 nondetect as reported by the laboriltory. 

Poslttve reSUII 1$ conSidered biased low as iI resul! of holding limes 6lIceedence . 

NondeleCl0d result IS c onSidered biased low as a resu lt of low CCV 
"R. 
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RISK ASSESSMENT 
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D.nasat; un. ES 
Medl ~ ; SOil _ATA 10 1()'1 
Gruu~ SWMU-25 

51 UMP Nt!".K ANNtX, IN DIAN Hr:AO 

.-ar.meler . ALUMINUM IMCiIKG) 

CO"", 
Numb ... 01 DelecU . 
Av",,,!!c •..•..•.....•. 
DeleCllon limn - MInimum 
D~tC'Cllon Lim,ts - Max,mum 
Po~'tive Hits· Minlm",n 
POSlt,v" Hits - M ..... murn 
AveraIII' or Pos,lIva H,ts 
Slanda ld Devi~t'on ...... 
Uppe' Co nrodl!f1cc L'm" . Nonn,,1 
Upper ConfM1&ncc L'mit _ L<>gnoln,~1 
951h Par""nt,1e - NOnparDnI"I"C, 
95th Pa''''''nt;le - Nmmal. .. , .. 
95th I'o'''''ntlle - LollnOfmol 

Shal>lfo-Wilk and P.ot.~t.oI.y Piol Aelul1~ 

'-Off <-DCft O"tect~d No,mtl 
COff Cae!! - De tected· L0'd'K><",Oi 
Corr Cae!! - Toto.!· Norm al 
Co rr Coel! - Tot"l · lo~no""81 .. 
CO ff Cae!! Crlt Vol . D.le~lod 
CO" Coe1T - Crit Vol Totel 

IN Test - Tabl& Value 
W-To>! - Norm"1 
\N-Te,1 - lOQnorm al ... 

Typ@ 01 Di,l,ibutlon 

Tes t R~sul1s: 
-------------.. 

S""'I'I,. R~sul1. 

"' "' 

10,0000 
10,()()()0 

4328.5000 

1780.0000 
83400000 
43285000 
20918800 

c!!!~~ 
7712 9317 
89240R91 

0_9693 
O_!HI02 
0_95Q3 
0.,11102 
0,9170 
0,9170 

0.U420 
O_~J:lJg 

0_9480 

1.0'3NOAMAIJ 

8~cko'ound Ruul13 

'.0000 
2,0000 

3540.0000 
N' 

"' 3070.0000 
4010.0000 
35400000 
6646804 .... ..... ... .. 
54315938 
40100000 
46333992 
~ 187.1658 

1 0000 
1_0000 
1_0000 
00000 . " . , ......... . .... " ... , .. .. 
0_0000 
1_0000 
1 .0000 

UNDEFINEO 

~ 
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LJat",el: U'I,\ [S 
Med;a : SOIL ,.ATA 10·10'1 
Group: SWMU·75 

SI UM~ N~C" ANNeX, INDIAN II£ALJ 

Par~",ele, : ARSENIC IMGIKG: 

[OUI11 ............. .. 
Numbe, 01 Delee1s .... . 
Ave'age ................. , .. 
De1e<:110" limn - M.m",u,., 
De1eclion limits - MllXlmum 
PoS,';ve Hils - M;n,mum _ 
Pos"i"" H,t~ - M .... mum 
Average Of Po~,t'v" H,lS 
Su.nd ... d O"", .. IIOIl 
UPPO' Confidonce Limit No,m",' .• 
U,,"'" ConfldOIl"" l 'mlt . logn(Hmal 
95th P"" ;"ntll,, - NOIl"~,, .. n"\!IC 
951h Per""",ilo . No'm.I. ...... 
951h POfccnlile - Logno,mal 

Sh~""o .. W"l .. nd Proih'bllty Plot Results, 

Carr Coeff - Del8Cled . Normal .. 
Carr CoaU - Det&eled • lognorm~1 
Ca rr Coell - TOlal - Normll . 
Corr Coat! - TOlal . Lognormal .. 
Ca rr C""tf . Cril Val - Deteotl>d 
Co rr Coeif - Cdt Val· TotHI 

W Teot . T.blo Valu •. 
W Tesl Norm ol ......... 
W-TUl - Lo~normal .. 

Type 01 DIS1,1t.>u1>un , 

Tost Rosults: 

Sdmple R@~uI1' 

NA 

"' 

10.0000 
10.0000 
3.7410 

0.6700 
I ~4ooo 
3.7410 
4 1189 

~ 
!O'~165 
11 3696 

0.8422 
0.9544 
0.8421 
0.9544 
0.9170 
0.9170 

0.8420 
0.711 1 
0.9055 

lOGNORMAL/ 

Background ResuiL. 

" " 

2.0000 
1.0000 
29500 

2.2000 
3.7000 
2.9500 
1.0607 . ... ..... ... .. 

105015 
3.7000 
4.6948 
5.2232 

1.0000 
0.0000 
0.0000 
0.0000 ............. , .... , ... ' ..... 
0.0000 
1.0000 
1.0000 

UNDEFINED 

'I-l 



Dnlo'et: UfMP RES 
Medi" . SOIL OATA 10·1\)'1 
Group: SWMU-25 

STUMP N~CK ANNEX. IND IAN IlEAD 

Pn".m.l .. : BAlliUM IMGIKG) 

Co"r-.1 .. ,., ....... 
Number ot Del....:l. 
Av ...... go ............ . 
Delection u mlt - Mmlmum ... 
o..lection Lim;l •• Maxi mum 
Positive Hil$ - Milllmum 
Poslllve HIts _ MaxImum 
/lv"'"ge 0 1 Posit,ve HII~ 
Sland"rd De"';ation 
UI'P!!f Conlid"nca lim;. No.rnel 
UI'I"" Co"flder-."" Limil . lOllrlOlmal 
9!>lh P"'CG<lhlo - Nonpar.rhelnc .. 
9~lh P"'contil" • No'm~I. ..... 
951h Po,,,,,nlll,, _ Logn"'m~1 

Shal'lro -WiI" tuld ?rohat>ilty PIO! Ruul" 

l..<>ff <":0,,1/ - Delft~led . No,mal 
C,'" Coeff - Defecled • lo~no,mAI 
COff Coefl - Tot.1 . No'mal .... 
C<l<f Coeff - TOlol - lO~rK>rm ai 
COff Coof! - Cril V.I · Deleell><! 
Corr C""U . Crit V.I · TOlOl 

W-T~"t Tobie V~ILI . 
W-Te .. Norm. 1 
W-Te .. Lognorrn . i 

Typr. af Di"flbLHLon .. 

1,,", Result. 

S"ml'l& Result. 

N' 
N' 

10.0000 
100000 
260650 

13.4000 
55.0000 
260650 
13.2954 e3c.-
419359 
419131 

0,B537 
0,9144 
0,B~J7 
0,9144 
0,9170 
O,~t70 

0.8420 
0./411 
0,11480 

LOG NOI1MAV 

8ar.kgfournJ Results 
._---_.--. 

NA 
N' 

'.0000 
2.0000 

19.4500 

9. 1000 
29.8000 
19 4500 
146371 .............. 

134173530 
298000 
43.5280 
654448 

1,0000 
1,0000 
10000 
00000 . . . . . . . . . . . . . . .... , ........ . 
0.0000 
1.0000 
1.0000 

UNDEFINED 

<><:> 



D~'",~': UTI ([5 
Moo,. : SOI L ullTA IU· lU'J . ~TUM~ NU .. ~ IINNLX, IN l) IAN I ILAI] 
Group SWMU·25 

Paramew . BERYlLIUM IMOIKOJ 

Count , ... , ..... , .. , .. , .. ,. 
Number ot 0..,,,,, ..... 
Average .. 
o"tc-d'Ofl lim,t ""flimum 
De,eel,on liml1s . Max'mum . 
Pos11lve Hl1S' M,nimum . 
POS11lVII Hl1S' Max,mum . 
Ave rage Of Pos,uv~ H'IS . 
S,anda,d O"",allon ... 
Upper Confidonce Lim.t No.mal 
Upper COflfidonce Llm't LO!ll'>OrmlJl 
95th Percentll,,· NOflPilfametric ... 
95th Pe,centil" . No'm ....... . 
9!>th Pe,centil" . Lo<;tnom1at .. . 

Shap;,o ·W,lk and Pmb.b,i(y ptOt R&tuits 

CO" CadI Detoclw NOfm~l. 
COl( CQ(1U De!cclC<i LO\lnorm~1 
Cou eo..U . Tot .1 Normal 
Corr CO<lff T01.1 LogllQrmal 
Corr Coeff . CII! V.I Dtot.c!~d 
Cmr C""Tf . Cri! V.I . Tct~ 

\','·Tes,· Table Value ....... 
W·T~s'· Normal ... 
W·Test· Lu~ncrm . 1 

TVp~ 01 DIStribulion 

Te" Re.ull s: 

$pmple Results 

100000 
9,0000 
0.334 5 
00550 
o O!>!>O 

~~ ~.:,.." 
0.202(; 
04519 
0.6279 
08400 
0.6(;78 
0.8647 

0,7396 
0.8442 
0,8741 
0,8891 
0,9120 
091 70 

08420 
08006 
08356 

UNOEFINED/ 

Background Results 

NA 
NA 

'.0000 
'.0000 
0.1700 

0 1400 
0.2000 
0.1100 
0.042~ · ............ . 
0.3~98 
0.2000 
0.2398 
0,2534 

0.0000 
1.0000 
1.0000 
1.0000 · ............ . · ............ . 
0.0000 
1.0000 
1.0000 

UNDEFINED 

-<:> 



Da,""al: UTMP RES 
Med,a : SOIL DATA 10 1()') . STUMP N~CK ANNEX. IN DIAN IIlAO 
Gm"~ : $WMU·25 

........... 

~~'m"~lHr : CADMIUM IMGIKGI 

Cou"I,. 
Number 01 Delee .. 
Avc rege ., ... , .... 
D~tecl'on limn· M""l1lum 
Detection limn •• MU'mum . 
Po. 'liVE Hits· M;,umum .'. 
Posit,ve H,ts· MD>.imum 
Average Of PO$,trvc H" ••. 
5:andatd o.,v''''',m ..... . 
Upper Confldern;a luIl,t . NOlrn~1 
UP/lflr Co"IIde"". Linllt • Lollnormal . 
95th Percentile - Nonpe,omeuic 
95th Perc<:nr;lu - Notm .. 1 
95th Perc<:nti'" - logno,mel . 

Shap"o·WoIk and P",b~blily P;o\ R"s"lt. 

Corr C""f[ - Do\ec,ed _ N<lfm~1 ."," 
COf( coan - Delected . lOY,,<lrmnl 
Corr Coefl - Tot~1 . Na,mal 
COff Coaff - Tal.1 . loone,,,,.' 
Corr Ceaff - Crit V.I Oa,ect.d. 
COff Cae" - Crit V~I· Te,al ..... 

W-Te.1 . Tobia V~luc , 
W-Te51 - Normal. 
W-Tc.t - Lognorrn~1 .. 

Type 01 Distribution 

Teu Re.ults: 

S~n)o:e R~s"lt, 

10,0000 
20000 
0,3400 
0,2600 
0.3 100 

~~ ( O:~896 
o t]09 
04159 
0.4204 
06100 
055~4 
05464 

1.0000 
0.0000 
0.7960 
0,6250 
06790 
0,9170 

o A4 20 
0.5377 
0.5773 

U'1(ief,no-d ,,/ 

Bad\j,ound Re.ulU 

NA 
NA 

'.0000 
0.0000 
02625 
02550 
02100 

00 100 .............. 
0.2841 
0.2700 
0.2799 
02804 

0.0000 
1,0000 
1,0000 

UndoTined 

NO STATISTICAL COMPARISON IS N~CESSM\y SINCE CADMIUM WAS NOT DET ECTE D IN 8ACKGROUNO 

~ 



(J"",",,!: UT liES 
M"rli ~ : $0, ~ATA 10 IU', 
Group : SWMU-25 

~olUMI' Nd .. K ANN EX, INDIAN HEAD 

6YS~mp:e-C~k.~-~ (~/~ \ 

COUn! _ .... , ."., 
Numbe, 01 DOlecls 
A""'&9" 
O~l.,ct'on limil - Min,mum 
O&I,,<:t'on limits - M" .. mum • 
Pos,t.v" Hits - M.ni",,,m 
Pos'I'vO Hils - Max 'mum 
Ave'''g" 01 PosilJvft H,ts 
SI .. nd"rd D .... ial'on _ 
Upp...- Conlidence L,m'l Normal 
Upp...- Conli<lence L,m'l LOllnorm.1 
95th Perce"'rle - NonpGfam.lli" 
9Sth Perc"n"l" - Normal. 
9Sth Percentll" . lognor",.1 

Shapllo-Will; end f>'robabilty PI", A,esults' 

COff Coen - Oorec\cd No,,,,,.1 
COJ( Coen - o"rnc\od Log!lO,,"~1 
Co rr CooU - TO la! - Normu.t ., .. , 
Corr C""ff - TOlal - lognormal 
Corr Co~ff Crit VI I · D"t"<,,e<j 
Corr Coe!! - erlt VI I · To\ft l 

W-T~'l - T8UI" V~lue 
W-Te'l - Norm.1 
W- Test - Lognormal . 

Typo 01 Distribution 

Test Resu!!.: 
----------

"A 
10,0000 
>0 0000 
948400 

'" ~Ja.OO 
~~~~ 

935170 
149,0467 
173 3618 
303.0000 
7.486754 
n~6066 

0.7946 
0.6673 
0.7946 
08613 
0,9170 
0_9170 

00420 
05383 
0_7469 

UNDEFINEcV 

8adg,o,,"'" RhUlh 

"' "A 

2.0000 
0.0000 

!>3.!>OOO 
SO.5OOO 
~65000 

4 24 26 . , ... , . , .. . , .. 
62.2191 
565000 
604791 
60.6613 

0.0000 
1 _0000 
, .0000 

Unuofmcd 

NO STATISTICAL COMPA~lISON IS NeC~SS/lfW SINCE CALCIUM WAS NOT DETECTED IN 8ACKGROUNO. 

:::: 



Dotusel: UTMP RE S 
Modia : SOIL DIITA [0 10 ' ) 
Gro up : SWM U-2~ 

s rUM P NECK ANN F.X, IN DIAN HEIID 

P"'8m~l" r CH flO MIU M IMGIKOI 

Co""t . . " . " .... ... "." .. . 
Number 01 D"'ects 
Av~ rD!fe .. . ..... . ........... . 
Detection Limit - Minimum 
De l"ctlo n limns - M ... irnum .. 
Pm;iu"" H'ts - Mmrmu", 
Po~lIi"" Hils - Max,nrum _ .. _ .. _ .. _ .• 
Average Of Poslt ,v. H,ta 
Slft"d~rd Deviet,on ... _ ... 
Upper ConrKlenco Limi t · No,mal 
Upper Conlidence Limn· Lognoflnlll 
95n, Perconttl" - Nonpar a" ,,,u,e 
95th Percemile - Normal 
951h Porcemile - Log"OfmDI .. 

Sh8piro-Wi\~ and Pro1><obilty PI ... R"suUo 
-------------------

'-Off <..COB I! - DeleCl~[I· Normal." .. 
COff C.,.,U - Detected· Lognormal 
COff Co-oH - TOIl I - No"". i 
Carr Cae!! - Totol . Logno"".! 
Corr C""U - Crit V. I . o..l "" t .~ 
Corr CoeU - Crit VII I . Tot~1 . 

'N-Te.! _ Tabl ~ Va! " o 
'N-T.,! _ No,mal 
W,Tc.1 - Lognorr,, "1 

Typ e 01 Distribution 

res t R~""'t"' 

S~mpl .. Re"ull< 

NA 
NA 

10.0000 
100000 
1 0_69~0 

45000 
18 4000 
10 69!>0 
4,9889 

cir~ 
18 9017 
210836 

0.9488 
0.97!i2 
09488 
09761. 
0_91 7 0 
0.9170 

0 .0420 
0_11815 
0_93 B6 

LOG NORMAL /' 

8 ackgrOlInd R~~,,'\$ 

NA 
NA 

10000 
20000 
9 6000 

86000 
10.5000 
9 _5000 
1 4 14 2 .............. 

13.0018 
10 5000 
11.8264 
12.0796 

"","" "''''''' 1 .0000 
0.0000 ....... , , ..... ......... "." 
0.0000 
1.0000 
1 .0000 

UNDEFIN ED 

'-
N 
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Dnt~s"t: UTMP RES 
M"dl~ : SOIL DATA 10 · 10'1 
Group: SWMU-25 

STUMP NECK ANNEX, INDIAN IIEAD 

-----------
Para'nel"r : COPPER IMC.'KGI 

Counl 
Number 01 DftlD~ts 
Avera!!e .. _, 
Ocu,elion limll MInimum 
Delcelio n linllt • . Maxim",,, 
PosItive H,ls - Minimum 
Positive Hi' •• MaJU mum .... 
Ave,age 01 PositIve HIts .. _ .. 
Slandard Ocw,alion._ ...... . 
Upper Confidonce lim" No,mll 
Uppe, Confilknce limll . loono,,,,.r 
951h P!If""'""lo - NonpGrom.t,ic ... 
951h Percenule - NormaL ...... 
95 th Percentile - lognormal 

Sh~p"o-WlI~ G!l<I Probabol,y 1'101 flUul'~ 
------------................ . .. - ..... . 

COff Coen - O~t",,:ed No,mal. 
COff C""U - o"tocled . loll"o rmal 
COff Coalf - Total _ Nor",.1 
COff Coen - TOIOI _ lO~"ormQI 
COff Caon - Crit V. I· Oelao!"" ... 
em, Coo11 - Crit V. I· Tatol 

W-T~", Table Valuo . 
W-Test - No,ma l _ 
W-T&,t· L<>\l norm~ 1 

Type 01 Distribu110n , 

Te.t Result" 
---............................ . 

SDmple Results 

NA 
NA 

10.0000 
10_0000 
".0300 

1.5000 
20.0000 
5_0300 
531139 

dg~ 
I J 8866 
17 1864 

0.7301 
0, 9 111 
0,1302 
0, 9111 
0.9170 
0.91 ]0 

0.8420 
O,GlOD 
0,8571 

LOQNOI1MALv' 

Backgro ufMI Res"ll' 

2_0000 
1.0000 
1.6 250 
0 ,]500 
0,7500 
2.5000 
2_5000 
25000 
12314 ..... ... .... .. 

1365.9558 
2.5000 
3.6606 
5.5553 

00000 
1,0000 .... .. . , ... , .. .... .. .... . , . , 

0_0000 
'.0000 
1,0000 

UNDEFINED 

* 



0,,1''',(.'1, un :[$ 
Medl~ _ SOi l "lA 10·10'\ 
Gruup - SWMU 25 

STUM~ NECK ANNEX. INDIAN lIeIIo 

-----------------
ParDrYleler: CYANIDE IMGIKG) 

C""r>1 _" ....... 
Numbe. ot DOlcel s . 
A~~r .. g~ .. , ............ . 
[}el",,110n Liml' - Mln,mum 
[}ele<:110n Limils - Mex"n"", 
POSIlIV .. HiLs - Mm'mum 
Pos;IIV .. H.ls • Maximum 
Avera9~ 01 Po .'llva H,IS 
Slandard [}eviauor. 
Uppgr ConlldMlCII Limn· NOlm.1 
UPJHIr Conlide<1C11 Um'l • Lognor",.t 
951h Percent, I,,· NOnpal.,,,,Uric 
95th Percent,,," Normal. 
95th Pe'''''''t,l .. - LognOfmal 

Sh"" .. o -Wil i: end !" ob.b,lIy !'Io~ ACIUhi 

Coff Coe~! - o.,la~!ad _ No,,,,"1 
COl' Co"ff o..ta~!otd· Lognorl'nal 
Corr Coeff - T01 . 1 - No,mal .. 
COf' Coeff - Total - Lo~norm a l . 
COff Cool1 - Crit V~I · o..~""le~ 
COff CoeTT - Crlt V . I · Total 

W-Test - T"bl~ Vnlue 
W-TU1 - Nor",~1 , 
W-Te"1 - Lognormal .. 

Typo 01 D.strlbutlon 

Test R. s,,11.: 

S"rnplc J\e''''1< 

10.0000 
20000 
0.7075 
05000 
06150 

C±~~ 
0.3279 
0.8976 
09032 
I 5000 
I 2469 
1,1996 

1_0000 
1.0000 
0,77B5 
0.8140 
0,8790 
09110 

0,8410 
06 241 
a 67~4 

Undatlned,.,. 

Bockwmmd Result. 

" " 

1_0000 
00000 
05250 
05000 
05500 

00354 ...... ........ 
05918 
05500 
0,5832 
0,5859 

0,0000 
'0000 

"'""" 
Undefined 

NO STATISTICAL COMPARISON IS UECESSAAY SINCE CYANIDE WAS NOT DETECTED IN 8ACKGROUND 

~ 
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LJm~"el' UT~ ,il:; 
Media, SOIL DATA 10 10'1 • STUMP NLCK ANNEX, IN DIAN 11(;110 
Group, SWMU·25 

Parameler : LEAD IMG/KGI 

COUnl .. , .. . , . . . 
Nun,bcr or Of!1&C1. 
Average .. .. .. . 
Detection limit . Min'mum 
Oetect;"n Limils . Mu,,,mum 
Posl1lve HilS' MinImum 
PositIVI! HIts - MaXImum •.•. 
Average Of POSltl"" Hots .. . 
Staooftrd OBVlallon ............... . 
Uppe r ConfId ence limit· Normal 
upp .... Conlldence lImi: . LoII'lO"".,j 
9!>th Percenule . Nonpar.metriC 
95th PercentIle - Normal. .. 
95th Percenlila . loono.mal 

Sh~p .. o,WII~ and Prohabiltv Plot Auul1S: 

COff Coc!! . Ootu<:tod NOfm~. 
COff Coell Ootocled LQ<Joo.mal 
COf' Coell· TOlal . Normal ." ... 
COff Coefl· TOlal . log""rrr.Q I . 
COff CQdj . Cr;t V~I Dr-totted 
COff CQ~II· Cr;l V.I · TOlal 

W·Tes t · Tab la V~l lJa 
W·Te't· Non n.1 
I'V·lest· Lognorma l 

lyoe 01 Ol'lribuhon 

r~st Result"' 

Simple ResulU 

NA 
NA 

10,0000 
100000 
"000 

1.9000 
82000 
4,6000 

c'~~ 
Il }OOO 
B 3560 
10,01]9 

0.9(;39 
0.95 75 
0.9639 
0.9575 
0.9170 
0,9110 

0,8420 
0,9063 
0,B90~ 

NORMAL/' 

8~ckgJOu"'l R~sulL. 

" " 

2.0000 
2.0000 
6.5500 

:1.1000 
100000 
65500 
4.8790 .. .. .... ...... 

3829.6985 
10.0000 
14.5 700 
21.1432 

10000 
1,0000 
1,0000 
1,0000 ... .... ....... 

. " .. ...... .. . 
0.= 
1.0000 
1.0000 

UNDEFINED 

'­

"" 



Dat"""t: un. IE:> 
M~dla : SOIL DATA 10·10'\ . srUMP NEC~ ANNEX, INDI AN HEAD 
Group: SWMU·25 

P~'amutc' 'MAGNESIUM IMGIKG) 

COI"'l. , . . ,." .. , ........ . 
Numbc, of Delecls , .. , .. . 
Ave',,!}" ... , ............... . 
DeleClioJl l imol . M;llImum 
DclectioJl limo ... Ma~;m"m 
Posl1lve H,ts . M,nimum 
I'osilove H,ts . M ..... mum 
Av","!J<' Of P05.nyO H,ts 
Sl8mla,d Dev;alion 
Upper Conl'<lence li'n'l . Naron,,1 
Upper Conl,<l .. nCft l im', . lO\lno,m.1 
9 5 th Perce"" I ... NonpG,,,mettor. 
95th "",een!,te . No'mal.. .. 
95,10 Percen!ite . LOlloormal .. 

Shapiro·Wit" and Probabotly (>10' Results 
............. 

l.n., l.o"ff . O~tec\ed . Norm~1 
CO" Co"ff . o.,'e<:'od loqnorm"1 
COif CO"!!· To\ ,,1 . Norm,,1 
Con Co~!I . Tn\,,1 lO\l"""" . 1 
Corr Coe!! . Crit V.I . D.t~~t~,! 
Corr Coo!! . Cri\ V.I· Tbt.r 

W·Test· Tabl . Vat,,". 
W·T. ,,· Nor", . 1 
W·Tcst· lOllnormat ..... 

Type 01 DIStribution 

Test Res"lts, 

Samr>le RH~ull' 

NA 
NA 

10.0000 
10.0000 

356 1100 

63 1000 
15400000 
356 1 100 
~ 29.2099 

c;tt~ ,%tiil 
1062 1603 
997.7551 

0.7558 
0.9524 
0.7558 
0.9824 
0.9 170 
0.9 170 

O.B420 
0.6059 
O.948~ 

LOGNOf!MAL/ 

e2ldg")Und R~."tl' 

NA 
NA 

2.0000 
2.0000 

225.5000 

21!:.0000 
2360000 
225.5000 
14.B492 ........... , .. 

256.0001 
236.0000 
249.9210 
2510462 

1,0000 
1,0000 
0,(1)00 
Q,ooOl) ..... , ....... . ......... , .... 
Q,oooO 
1,0000 
10000 

UNDEFINED 

'­
"<> 



Dal~'"1. UTMP flES 
Media: SOIL DATA 10 10'1 
Group SWMU-25 

STU MP N~CK ANN EX INDIAN HEAO 

PO'umete, : MANGANCSE IMGIKG~ 
----------------

Coun! 
Number or Dotccts ..... _ 
Ave rage _ .... , .. " .... . 
Detect ..... l 'mit - Mill,mum .. 
0""",,11011 LJmlls - M .. xrmum 
Positrv8 Hils - Mrnimum ... 
Pos,l1ve Hi1S - Max,mum ." 
Average Of Po~rm.e H'ts . 
Standard OftVr.tion ..... 
Upper Conftd"rn:o lim,1 . NOff"ll 
UPP'" Confldl!rn:e lim,t . lognormal 
95th Pc.r"lIfltil" - Nonpa,.melric. 
95\h PCfcentrle - Nom' .. !. ..... 
g5th P"rcentoie - LognOfml1 

ShaJ>"o-Wil~ and P",babilty Pial fleiuh~ 

COff COI!U - O"'tcc\cd . Nom".1 
Co<r co~n - Oeloclod . Log"orr"~1 
Carr CoeU - Tot.1 - Normal ..... . 
Corr Coof! - Tot.,1 - Log"",mal .. . 
Corr CoeU Crit VBI - Oot.cled . 
Carr Coeff· Crit V.,I - Total 

W-T"'t - T .. hI~ V.lue .. 
W-Test - Normol ..... 
W-Te't- Lognormal 

TVI'H' of Distribution, 

Te<t Re.ults, 

S,,'''plc Resul1' 

NA 
NA 

10.0000 
10.0000 
118"00 

to 6000 
111.0000 
1\ 8400 

~.~ C.9_~ 8 I 
'172' 824 ~ 
1/10000 
1465808 
721.9415 

0,9582 
0,9433 
0.95S2 
0_9433 
0.91 ]0 
0.9170 

08420 
0_9295 
o A981 

NORMAl/ 

Background A"sults 

NA 
NA 

2,0000 
'0000 

865500 

50 1000 
123.0000 
86_5500 
51-5481 ..... ..... .... 

3640.2620 
123_0000 
171.3466 
22J.H86 

1.0000 
1.0000 
1.0000 
0.0000 .............. .............. 
0,0000 
1.0000 
1.0000 

UNDEfiNED 

'­

"" 



Dntas~t. un ,ES 
M~ cJla ; SOIL uATA 10 10 '1 
G, oup SWMU-2S 

STUMP N ~CK ANN F.X. IN DIAN HEllO 

_. _-_ ..... 
PH'~f\l" "" . N1CKfL (MGIKG) 

COlJ~' . 
Numb"" 01 De'",, ' ~ 
A" gr ag e .. 
DClee,;o" lin,,! . Mr".mum 
Oe!8Choll lim,ts . Max,mum 
Pos.liVfl H.ts . Mimmum 
Pos,tive Hits MaJOmum 
AVflr3g~ O f Pos,t,,, .. Hils 
Standard Oe",.OOn ........... . 
Upper Co"hdcne .. lim,t . Normal 
Upper Conlidcnca limit . ~"urm'l 
95 th P"re,m tile - No"p8r~r"et"c. 
95th Perce ntile - NINm,,1 .... 
9 5 th Perc.,.-,bla lognormal 

Shal>lf o-Wjl ~ aoo Probab<Uy PI"I R"'ul,,· 

CO " Cot. !f . Oe (ec !O!<l • No"".1 
COfr eo..U - O .. t .. ct rtd • LOllno,m al 
C<)1f Coo!! - Totol Nmm al 
Cmr Coof! Tot.1 - lo~no "" . 1 
C"" C""ff . Crit Val De! IC lftd 
Corr C""U - Crit Va l · To ta l . 

W-Test - T81M Vo lul 
W-Test - No'm.1 ...... 
W-Test - Log no ,ma l 

rype of O;'lr iOOtion . 

Ton n~$ul! •. 

S" mplc ll~slJl' . 

100000 
, 0000 

"'000 
1.0500 
1 0500 
1.9000 

25 4000 
73(;25 
7.2590 

~""',. 
~~ 

18,0410 
192573 

0,(;554 
0.81.48 
0.806 3 
0 .9 7 63 
0.9050 
0. 9170 

0,11420 
0 6769 
0951 9 

LOG NQRMAL/ 

Background Aesulb 
._------ ---_._. 

NA 
NA 

1.0000 
2 ,0000 
28000 

2.3000 
3,3000 
2.8 000 
0.1071 .. ...... .... .. 
S .50Hi 
3 ""'0 
3 ,9632 
4 1921 

1 ,0000 
1.0000 
LOOOO 
0.0000 . , . . . . . . . . . . . . .... .... . .. .. . 
0,0000 
, .0000 
1,0000 

UNDEF INED 

~ 



O~t".ct: UTMP RES 
MM'" : SOIL O·ATA 10 - 10') 
G,,,,,p : SWMU-25 

STUMP NECK ANNEX, INDIAN HFAD 

Pa,"mcter : POTASSIUM IMGIKGI 

CounT ... __ . __ ....... . 
Number (II DetecTS .. 
Average _ ....... "._. 
Dele""(lI> LrmlT • M'rNmum 
Delect,on limlls - Maximum 
POSI{iV" HOTS - M;rumum 
PosItive HilS - Maxrmom 
AV"'~!I. 01 ""siTlv" HI~ 
SIHndll,d Deviat'on .. .... . 
Upper eo!lfrdftnco limiT . NOfm,,' 
Ullllft' Can ride""., limIT ' l ognormal 
951h Pa,conlil. - NOllllaram"Urc 
951h Percenti!a Norma! .. _ .. 
951h Percftnti!e logoo"""I .. 

Sh"pl"'-Wjj~ a!ld Pruh.,b,ltv Pial A"~uhs 
----------_.-

Carr CoeU - Dotcc,e~ . Normal 
CO" CoeU - Dotect"d . Logno.ma' 
COf' Coe!! - T<>IOI _ "'",,,,al .. 
CO" Coel! - Ta l.' lo~nofr"" 
COff Co"'f - Crit V. I Detected 
Corr Co~ff Crit Vel - Total 

W-T .. , - Tobie Value _ 
W·Te", - Normal. 
W-Test - LogflOrm ol 

Type 01 Oiotributl olL 

T"st Re,u!t<: 
_._ ..... _ ..... - _........... , ..... , .... 

SMmplc R8.ullo 

NA ,. 
100000 
100000 

307,5000 

01'1730 
09554 
08730 
0,9554 
0.9170 
OJ;l170 

(),8420 
0,7821 
0,9130 

LOGNORMAL./ 

8.ckgrol1nri R".uIU 

" NA 

'.0000 
20000 

2355000 

221.0000 
2500000 
23& 5000 
20.5061 . . . . . . . . . . . . . . 

278.0629 
150,0000 
2692325 
27 1 ,30t6 

1.0000 
'0000 
1.0000 
1,0000 .............. .... , ....... .. 
0_0000 
1,0000 
1,0000 

UNOEFINED 

~ 
'-



UTI :ES D;"~,.,,t 

Media 
Group 

SOIL _.ilTA 10 
. SWMU-25 

1 0') :i1UM ~ NECK A NN£)(, INI) IAN HEAD 

P'''~m ctc, : SODIUM IMGIKG) 

Count .... 
Numbe, 01 Detects . _ ... ,., 
Avltlage . -
Detectio n l ImIt - M,n,mum 
D8t"OtIO" l ImIts M.,,,mum 
Posillv," HIts· M.",mum . 
PosItive Hits - Maximum 
Av,", .. ge Of Posll;",e Hils 
Stand. ,d O""'.Uon ...... _ 
Upper Confidence limit· Normal ..... 
Upper Con/iden"" lirn.1 l<>gnormll 
95tll PercenUle - Nonp .. r ... ..,eu;c 
951h Percen"le - NOHn .. 1 '. ,. 
95th PercentIle - LDI/no'mal 

Sh"""D W.I .. Ind f'fotklblilv Plnl Re,,,lu, 

CtH, Co"ff - o.,tcetcd· Normal 
Cm( Cud! - o.,tcetcd Logno""al 
Cal! Coafl - TDt ~1 - Norm al ..... 
COff Coer! - Total - LD~n o'm OI 
CO" Cae!! - Cr.t VII.! - DtltN:tOd 
Corr Coefl - C,it Val· Totftl 

W-Tost - Tabl e Value ... 
\\I,Tost- Normal_ 
\\I,Test - Logno,mel 

T~'po 01 DIStribution 

Tost fluult.: 

!i~"'plc Result. 

10.0000 
>'0000 

I!> 6100 
93000 

360000 

~!~g!:~~ 
10.1076 
21.4688 
23/512 
360()(1O 
J2 2370 
3~ 1370 

OAIAS 
OB197 
0,B790 
0,9170 

0,0420 
o 6661 
06599 

Undollne~ / 

B"c\!I",,,r>d Results 

,. ,. 

'.0000 
0,0000 
94000 
",000 
9 _6000 

0.2828 .............. 
9.973. 
, o;OOQ 

98553 
98748 

0_0000 
1,0000 
1_0000 

Un<i~flncd 

NO STATISTICAL CO MPARISON IS NCCESSARY SINCE SODIUM WAS NOT DETECTED IN BACKGROUND, 

l:l 



Dala,.t: UTM~ RES 
Me tJia SOIl. DATA (0· , 0'1 
Group : SWMU - '~ 

~l UM P r>o: EGK A NNEX. INDIAN HoAD 

------------
"'"' aI!l ~I .' vANADIUM (MGIKG) 

Co",,1 . .. . . 
Numb", 01 Dete clS ... _._ 
A~ ... "Oe __ .. . ..... . ........ _ 
o..l...:llon limil - Minimum 
o.,l""" on Uml15 - MUlmum . 
PD~I"ve HIl5 - M,nimum . 
PosII'~1! Ilin - Mo.imum .. 
A ... clo!le 01 Posllive HI!s 
S.anda ld o.vl"l;"n ........ _ .. 
Upper Confidence limIt· NOlmal 
U!'PGr Confidence umi! . Logl'lotl",1 
95!h PercenTile - Nanpa,ame tttc 
9 5th Per"""!I'" • No. m lll ..... 
9 5 . h Pe. ce,,"' .. - l ogno'"",1 

ShiOpi.o W;I ~ and Pr"b. bil!V PlO! R"suh~' 

Corr Co,,!! - o.. u,ele tJ . N,,(m~1 
CO" Cael! - D'H"ctfld • Log norm ll 
Co rr COGI! - Tatlll - Norma l . .... 
Ca rr Cooff - Tot l l - lOQnorm l 1 
Corr Coefl - G,it VI I . Dot~cled 
CUrr Coof! - Crit Vol · Total . 

W-Te't - Table Valu" ...... . .. .. . . 
W-T~,t _ Norm l l 
W-T. st -logoorrn " 1 

Typ" of DIStribution. 

Test ResullS: 

Sample RMul( , 

NA 
NA 

10.0000 
10.0000 
13.61100 

55000 
343000 
13.6800 
R 7821 

a~ 
27.3040 
28. t 339 

0.11855 
0.976S 
0.8855 
0.9 768 
0 .91 70 
0.91'10 

0 .8420 
0 .0 057 
0 .96 68 

LOG NORMAL/ 

8ackg'ound ResulTs 

NA 
NA 

20000 
' .0000 
9.6000 

!l8000 
, >WOO 
9 6000 
00000 · ............ . 
96000 
9.6000 
9.8 000 
, >WOO 

,,,.,, ...... ,, .............. 
0 .0000 
0 .0000 · ............ . · ............ . 
0.0000 

•••••••••••••• .............. 
UND EFIN ED 

~ 



D"ld'~1 un ;ES 
M~~la : SOIL ,-,ATA IQ 10'1 
Group'SWMU-25 

STUMP NECK A~lNlX , IN OIAN HEAD 

Po'~metcr : ZINC !MGIKGI 

C"um ... . , .. , ... 
Number <>I Dd""U 
Av .... a!le 
D"I""II"n Llp-lIl - Min,mum 
Detection LImITs - M8~;mum 
Positive Hits - Mornonu", 
POSitive HIls - M"" 'mum 
Av."aoge Of Posillve Hm, 
Standard Oevi8110n .... _ .. 
Uppe, Conflden"" Limll . No,mal 
Upper C()flf~enCil limit LognOfmllol. 
95.h ""rOllntile - Nonpa,.,m""", 
95th I'<IrOllntil .. - NOff"al 
!l5fh P",centil .. - Lognormal 

Sh_,o·Wilk, .. nod P,oballilly PI"t R~'"h~ 

COff co,,[( - O~tocte<l Normal 
CO(f Co"jf - OetDet..! . logno,mat 
CO" Coftfr - T"t .. 1 . Normal 
CO" Co~H - Total _ logn",m.1 
CO" Co"ff Cril VII· De tect"'! 
CO" Coull - Cril Va l · Totol 

W-Te.t T91>lO Vl lu o 
W-T"st, Normal 
W-Tnt - log"",m. 1 , 

Typo of O,.trlbuliOn 

r.st Results: 

S .. onr>lc Fluuhs 

10.0000 ,-
1 /_6815 , ","" 
25000 
~.0150 

92.1000 
1 !.I 3150 
264318 

~.~~ 
6 1 1776 
~69599 

0.5973 
0.8032 
0.6886 
0.922B 
0.9 120 
0.9170 

0.0420 
O.~l~1 
0.9886 

LOGNOA MAL / 

Backyrou".J Ruula 

NA 
NA 

2,0000 
2.0000 

1 1.3500 

11.3000 
11.4000 
11 3500 
0.0701 · ............ . 
II.a918 
I 1 ,4000 
11,4663 
114668 

1,0000 
1,CXX)0 
0,0000 
1,0000 · ............ . · ............ . 
00000 
1.0000 
1.0000 

UNDEFINED 

:'k 



D ,n~.ot: UTMP RES 
Mc di ~ : SOil DATA 10 10'1 . STUM P NECK A NNEX, INClIAN Ht A D 
G"'''r : SWMU-2S 

P"~"'~I'" : ACETONE IUG/ KGi 
_ ........ _ .. 

C"un1 _ .... " . . , .. , . 
Numbe r or D~tccU 
AVMage 
De1ec110 n l Imit · Mmimum 
D-e1M.IIOfl limits · M .... mum . 
Pos"iv~ Hils - MInimum .......... . 
PO~ltIVO Hi!s - MaxImum .. . 
AVerBQI! Of Posllive HIls ....... . 
Stand ard DeVla! lon . . ....... . 
Upp.,.. Confide nce l,mn· Normal ,,_. 
UlJpar Confldl!nce lim;! . Loynorm-' 
951h Porcl!mill! . Nonpara ml!'''c 
9 5!h PCfCOflbl .. · Norma!..."" 
9 5,h PerC<lntlle . lOl/norm.1 

SlI al'lfo'WII ~ arK! P,ob<tbilty Plo! ""5<111$' 

Co rr Coef! . 001"':' 0<1 . No'mal ... 
Corr Co"'f . D<l'oc'ed . loqMrm.! 
Corr CoMf - Tetal· Nurm~1 . " .. 
Carr C~!f - Tetal - l~"orm al 
Corr C<>tIff - Cri! Val • D~ tc C I Bd 
Corr C""ff - Cril Val · T<>, ol .. . 

W·Te.t · T~b l c Valu e 
W-Te,t . Normal 
W·Te;t· Lognormal_ 

Typo 01 DistribLJlion 

To.t Result.: 

S""'pie RC5VU. 

5,0000 
20000 
6.'1000 
2.0000 
2_2000 

/,',~F .. 
"+2-;m;t' ~ 

659 18 
12.6850 
79.5464 
17.0000 
172434 
]1,7688 

1_0000 
'0000 
0_8 811 
0.9 005 
08790 
0,6790 

o 7 G21) 
0.7723 
0.7901 

Undefin ed ./ 

Backgr<,.m tl f1 csults 

No s:.,rnplcs 

'A 
'A 
'A 

~ 



D;ot".c:; U11 I[~ 

M~~i . ; SOil "ATA 10·10'1 . STUMP NFCK ANNEX. INDIAN HEAD 
Gw"p SWMU,25 

P" .. mel .. r ; CARBON DISUI FIDE lUG/KG) 

Count ." .. ,., . , ..... . 
Nun,ber 01 o,,!CCU ., .. , 
Average . ....•. , .... , •. ,. 
De!"""o" limit . M,nimum 
o"lecllo" limils· M ax'mum 
PosItive Hits· MinImum 
PoSIt/lit! H ilS· Me";m,,m . 
Allt!r~!I" Of POSltlv" Hil~ 
StaOOard [}evlation . 
Upp ... Confidence limit Normal, .. 
Upp .... Confldenc" lim" lognormal 
95111 Percentile· Nonl'ara"h.,tric 
95th Perc ... ,til" . Normal,., .. 
951h Pe ,centil" ·lognorm.1 

Shaprro·Wil k aOO Probabilty Plot Result • 
...................... 

1.:0f( u.eu . Del<><:l ..... No,m,,1 
COff eMU' O" I<><:l e<J . lOllnormal 
COff CooU· TOlal . Normal. 
Corr Coef! . TOlal . lOllrx"'n~1 
Corr Coaf!· Crit Val . Oa(~cted 
Corr Coef!· erit Val · Tot . 1 

W·Te.t· Tabl . V.lue 
W·Test· Normal. 
W·T~.I·lOjJno'm . 1 

Type at Distribution. 

T~.t Ro,ults; 

S,mpl. Results 

, 0000 
3,0000 
10930 
0,6000 
0,6500 
1.1400 
1.6150 
1 4050 

q~iif~ 
I 6750 
I 8611 
2 1454 

0.0162 
·0.039 1 
0.970B 
0.9600 
(j,1l7:IQ 
0.11790 

0.7620 
09169 
08930 

NORMAL/ 

B"d!lrour>d AesulU 

Un """I,les 

'A 
"A 
" 

~ 



D~tosc!: UTMP RES 
Media: SOil DATA 10 10'1 . STUMP NECK ANN EX, INr)IAN HEAD 
Group : SWMU·25 

P"'~mc!o, : CHLOROfORM IUG/KGI 
................. 

C'-""" ........•..•.. 
Numb .... 01 Dftl~!s 
A~~."!Ic .......... . 
D~tecllon lImi! . Mmlmum .. 
Det""lIon Umll$ . Muxlmum 
POSlllVe H'ls . Mlfllmum . 
Poslllve Hits Maximum 
Aver.!!" D1 PosiuVfI H,I$ 
5tand •• d DevlBllon 
Uppar Conlidflnce limit· Nomt.1 
UPlHlr Conlidence l imit· logl>Ormel 
95th Percentile· NOllp""""C"c, 
95th Percentile· Normal 
!15th ""rcentile . l ogl",,,,,.1 .... 

Shap" .. Wilk and Pmbah,hy Piol Re ... !u 

C"" CoG!! . 0.1""'18<1 . Normal .. 
COff Co<o!! . Detecled . logl>Ormll 
C"" Coe!! . Tot.l· N ~''''.I . 
Carr C",,!!· To.t~1 . LDgno"".1 
Carr Coet1 . Cnt VDI • DBteolad 
Corr Coelt· Crit V.I· T"I.I 

W·Te>!· Tabl .. Value 
W·Tc,t· N"nnal 
W·To"· LOQMrrMI 

Type of Distribul,.,on . 

Test Resul,,: 
.......... . ..•.............. 

Sam~l .. R"""I!" 

S.OOOO 
2.0000 
09610 
0 ,191)0 
02100 

cta~ 
1219 1 
2 1233 
53,O(j43)~ ... 
3.0000 Jo..", 
2 9664 
39945 

1.0000 
1.0000 
O.flB 19 
0.6959 
0.6790 
06790 

0.7G20 
0.7456 
0.7835 

Ur"l~flncd ,/ 

Badg.ourMI Resull. 

No samplr.; 

" "' "' 

&, 
-I'l 



Oa,."",, UT IES 
M.dl~ SOil ,JATA (0· 10'1 
G;uup : SWMU·25 

STUMP NECK A WRX. INDIAN HEAD 

Pa,amel~ r . METHYLENE CiilOlllo[ (UG/KGI 

Coun! 
Number ot 0,,1""11 .. " .. 
Ave,ay" ." .. ,., .... " ...... . 
Oe'ect,o" Limil - ,"" ,,,imum 
Del""'lio" liml15 - Mu,,,,,,,,, 
Pos,t'v" H'ls - Mm,mum ... 
PoSII;ve Hils - M~.im"m 
Ave,age 01 PoS,lrv" HiLI 
5taflda.d Duvl8oo" ....... , 
Upper Co""d",,ce limit· Nom,.1 
Upper Co"fid" """ limil . loy"o'mol • 
95th P",ce""I" - No"p~r"metric 
951h "",,,,,,,III,, - No.mal.. .. 
95110 P<!re,m','" logflOrmll 

Sh~I',J(.·W.lk and Probabllty Plot A.""I\. 

COlf eo,,!! - Oetect.d . No,mal 
COff Coeff - Ootccle<l . LO'Joo,ma' 
Corr Coefl - Tot.' No'm~l. , .... , 
Corr Coel! - T01 0I - L"II"ofmal 
Corr Coeff - Cril Val . Oete~t"<l 
C"" Coefl - Crit Val · TOI . I 

W-TeSi - Tobie Valu" . 
W·ToS! - Norm. 1 
W·Te", _ Lognormal 

Type of D,s;"bution 

Test AesulU: 

Sample 11",,,11, 

'.0000 
• 0000 
20.2650 
37.7250 
37.7250 

G'i!&...--
147742 
34 .3511; )-+ 
176.5055 h;r 
37 72!>0 
44.56115 
67.7791 

0.'156 1 
0.9715 
0.9634 
0.9501 
0.B6110 
0.6790 

0./620 
O.fEl6:! 
0.89 19 

NOriMAL/ 

6"ckorou"d A~,,11' 
_._-----------'-

,w sampl~, 

" "A 
" 

~ 



omasa!: UTMP RES 
Med,. ,SOIL DATA (0·10'1 . STUMP NECK AN NEX. INDIAN HoAD 
Group : SWMU·2~ 

p.,~""'tor 'TRICHLOROETlIEN~ lUG/KG) 
........... 

Cour,1 
Numb .... 01 De,ee,s 
A""'ag" ............... . 
o.,'""lIon Limi, . M'nrrllum 
n..'IICl,on limns· MUimum . 
I'o.nive HilS' Mrnimum 
Posil,Ye Hits . Ma~,mum 
A"",age Of P05,tivfJ Hiu 
S'andG,d Dtr",allon .' .. 
Upp"" Confid""c" limil . No'm~ 
Uppo, Conf,d""ca lim;' . Lognormal 
95th P",cenlile _ Nonp"".,"cl"C. 
951h Pe,cen(,la _ Normal ..... 
95!h 1'10'0011(,10 l ognotnr"t 

ShafHfO-Wi1k a"d Prol>abiUy Plo! Ru"lt. 

C..,,, Coell . Detected· No,,,, "1 ." 
Cmr Cae!! - O<rt"~(cd . Logno",,;,1 
C"" COGH - T,,!&I - Na<mal ..... 
Carr Coeff . To,"1 - L"IIflOrmal 
Corr c""n . e,i! V.I - OOlccte<l 
Corr Coe!! - Cri! Val · To!ol 

W-T~~t Table V.lue . 
W-Te,\' Normal. 
W-T~.t _ L<>\ItlOrrn . I ... 

Ty>", 01 Di5trioo(,on 

Te,( R •• ult.: 

S .. 'nplc Resul,. 

~.oooo 
1.0000 
0.~950 
0.1350 
0.1650 

A ::::;g,1<o? 
~,--

0.1855 
1 2440 
120876 
1 9000 
I. 7872 
16168 

0.7351 
0.7851 
0.8790 
0.11790 

0.7620 
o 5GH 
Q.60G9 

Um1eilnfld/ 

Batk~ro'md Re.ulls 

No .ampl ... 

" " " 

~ 



D. I"""t: UT lES 
M~Jt~ SOil ..,Al·A iO · 10·1 
Group : SWMU- 25 

STUMP NECK ANN EX, INOIAN HEAD 

"",,,,,,~,er - XYLfNES. TOTAL IUGiKQ) 

Counl 
Numbe, "I D"'ecu .... 
Ave,age 
Delec,ion l'ml' - Milllmum . 
o"l"",\'on limits - "'''' 'mum 
Pos,',vo Hils - MInimum 
POSItiv<! H jjs - MaxImum 
Ave'ftge 01 Pos.uv .. H"s 
5,alld",<l D.vi"uon .... 
UPPI!< Conrtdcnce limn· No,mal 
UpP .... Confidence limit· Lugno,m" 
951h "",cenlde - NonP"''''''''If,'' 
951h Percentde Norm al. 
951h Pe,ce"tdo . Logno,,,,al 

Shap",,-Will: .~d Prob"blltv PI'II Resylts. 
-----------------. 
C"" C"oft - o..lcelQd _ N",,,,.I 
Co.'" Co .. U - Oeloctcd Logno,,,,.1 
C"rr Coelf - TOlal - No,m!ll . 
Corr C""ff· Total · LOijn<lrrMI _ 
Corr C""" - Crit Vitl . D"I~ct .d 
Corr CooU - Crit V", · TOlal .. 

W-TeSI - Tobl. Yulue 
W-Te" _ Normal 
W-Tcst - Lo~nor!Tl~1 

Ty~~ of Dismbullor< 

Te5t Rosulu: 

Som~le f1~s"I'~ 

"'000 
, 0000 ° 1J25 
0,3650 
04325 

~~ 
0764 9 
I 4618 
3 1583 
2 1000 
1 9908 
1 893(; 

0.74fJl 
0 .7003 
O-l.l790 
0-1.1790 

07620 
05831 
o 6~02 

Undelill~tI/ 

Background Re.ults 

"'0 somple. 

" "A "A 

%; 



D"laS~I: UTMP RES 
Mft~,. : SOIL DATA 10 Hn 
Group : SWMU_2~ 

STUM~ NECK ANN~)(. IN DIAN HEAD 

P;>r~~ler : AMMONIA IMGIKOI 

C",,"1 ..... . 
Numbe, or De-Iech 
A~",,,pe._ ._ ........ . 
OCleclion l 'm,t - M;n,mum 
Oelecl,on Limits - M"x;mum 
Posr1ive Hil s - M.nimum . 
Posilo~c Hits - Max'mum . 
A .. e.r~II" Of Pos,li~e HIts. 
Slandard 00 ... , .. 110" ...... , .. 
Ul'lH!r Conf,dltnclt lIm'l No,m .. r 
Up"", Cootidon.,., lIm,\ _ LognormlOl 
95th Pe'cantile - Nonpe,ametr,c 
95th P"rcemilo - Norm.! ... 
951h PO'Cflmil .. - Lognormal 

Shapiro-W,' ~ and Probat..hy Plot Auulls 
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