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Ph~·~ II and VC\ Report 

EXECUTIVE SUMMARY 

This roport addresses tho Phoso II Rosourco Conservation ond Aocovory Act (RCAA) foclllty 

Investigation (RFI) ond voluntary corroctlvo octlon (VCA) actlvltlos ot potential roloaso sitos 

(PASs) 32·001, 32·002(a, b), 32·00:3, ond 32·004 nt Los Alamos National Laborotory (LANl.). 

Each of tho so PRSs Is a solid wo!:ita mnnogomont unit listod In the Hazardous and Solid Wnsto 

Amondmonts (HSWA) MoClulo of LANL's Hazardous Wa!:ito Facility Permit. Radiological 

constituents, nlthough not rogul<:~tod by RCAA, woro also nddro:::sod In this lnvostlgotlon. 

Tochnlcal Aroa (TA) 32 Is locnlod south of Trinity Drlvo bohlnd tho present Loo Alnmos County 

Public Works Doportmont Pavomont Manogomont Division building noar tho north odgo of Los 

Alamos Canyon, It sorvod as a modlcal rosoarch and training facility at Los AlomoG Sclontlflc 

Laboratory from, 944 untlllt wns docommlsslonod In 1 !354. Tho Phaso 11 ond/or VCA activities 

conducted at ooch of tho TA·32 PRS:; oro summorlzod Individually below. . 
PRS 32·00,. This PRS Is tho Iormor location of on lnclnorotor. A Phoso 11 lnvosHgotion was 

conducted at this sfto to dotormfno tho l::~tornf Md vortfcol oxtont of Aroclor 1260"". which was 

rotnlnod ns o COPC In Phnso I. Anothor objoctlvo wos to further doflna tho naturo of 

contamination, If any, ot tho mora proc:l:;oly locotod lnclnorotor f,:~otprlnt. Phnso II analytical 

ro~ults for ooch of tho AroclorsTM wore all below tho cleanup tovol o11 mg/kg. Phoso 11 t.amplos 

colloctod at tho incinerator footprint woro submitted for a full sulto of flxod laboratory analyses, 

and n scrconlng assessment was conducted on tho dota. The results of the r.croonlng 

osso~smont indica to that no chemicals oro present at tho site at love Is that pose an unnccoptablo 

risk to human health. enscd on those results, PRS 32·001 Is rocommondod for no turtl'1or action 

(NFA) undor tho HS'NA Modulo of LANL's Hnzc:~rdous Wc:~ste Fac111ty Pormlt. 

PRSs 32·002(t~,b). These PASs nro two septic systems. PASs 32·002(a,b) oro nddrcssod as 

throo moln orcas: the Influent drain llnos, tho PRS 32·002(a) soptlc tank footprint, and tho 

outfall area. 

Oro In L.lncs. AtPRS 32·002(a), o Ph3so 111nvostlgotlon was conduct ad to dotormiM how much 

of tho Influent drain II nos romninod, and to determine tho nnturo and extant 01 any contnmlnatlon. 

Phaso 11 charoctorl::atlon located the Influent drain llno, and analytical rosults lndicotod the 

prase nee of olovotod levels of Mzordous and radiological constituents In the pipe contents (dry 

sludge) and, too llmltod extant, on tho pipo lt:oolf. A vet, wns conducted to remove tho drain 

line associated with PRS 32·002(a). 

At PAS 32·002(b), o PhaGf.lll investigation was conducted to dotormlno tho notur(:l and volume 

of waste a:;sociotod with romovnl of tho inflow lines and to dotormlno whether any rolc::tsos had 
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Phase If and VCA R~port 

occurred In tho soli surrounding tho drain line. Phoso II anntytlcnl rosult:J eonflrmod the 

prose nco of olovatod lovols of hazardous nnd rndlologlcol constltuonts In tho contents ot tho 

dr:::~ln llno (dry ~ludgo), as woll as In tho outf<sll nroa. A VCA was conductod to romovo tho drain 

llno and soli associated with tho formor dr:lln llnu location nt PAS 32·002(b). 

Confirmation samples woro colloctod from both drnln II no orcas nnd ::ubmlttod for n full suite 

of flxod laboratory onnlysos. A seroonlng assessment wns eonductod on tho conllrmatlon data 
. ' 

to dotormlno whothorfurthorromodlatlon was nocossary. Tho scroonlno assossmont concluded 

that tho chemicals dotoctod did not poso on unaccoptnblo hum:m health risk nnd woro unllkoly 

to result In adverso humnn hoalth offoc:ts. 

PRS :32·002(n) Septic Tank Footprint •. A Phoso II lnvostlgotlon was conductod tor the 

PRS 32·002(0} soptlc tnnk footprint to dotermlno tho natura and ext~nt of any contamination 

os:.oclatod with posolblo rolooscs from tho formor soptlc tonk. Phnso 11 snmplos woro colloetod 

In tho saptlc tonk footprint, and onalytlc:ll results from thoso :l:lmplos.lndlcntod that gross alpha 

conto.mlnotlon and mercury woro present. Additional samples wore c:olloctod just outsldo tho . 
footprint of tl10 soptlc tonk to bound the extant ot tho contnmln:ltlon. 

Bocnuso mercury was prosont ot lavols 3rootorthon SAl. and tho slto off orad oasy access ond 

unconsolidated motorial for oxcovntlon, a VCA wa:'l conducted to romovo tho contnmlnatod 

motorial from tho PAS 32·002(a) soptlc tank footprint oroa. Conflrmotlon samples wore 

colloctod, and tho ana!ytlcnl result~ lndlcato thtlt no olcvotod lovols:of morcury or rodloaetlve 

contamination romaln at tho slto. 

Outfall Area. A Phaso II Investigation was conduct ad to further define tho natura tlnd oxtont 

of contamination In tho outfo.ll aroa. Phaso II somplos waro collactod and submitted for a full 

sulto of flxod·loboratory annlysos. A scroonlng o.ssossmont nnd risk assossmont wore conducted 

on tho Phaso II data to C:otormlno whothor romodlatlon was nocossary. Results of tho rlsl< 

assessment lndlcota th:lt potential oxposuro to COPCs In soli In the outfall oroa at 

PASs 32·002(a,b) would not rosult In adverso noncarcinogenic human health oHoc:ts or an 

unocccptablo cancer risk to rocrootlonol users.· 
, 

To charnetorlzo the oxtont of PCB contnmlnntlon, Phose II samples wore colloctod and 

submlttod for PCB nnalysls. PCBs woro not dotoctod In any of the Phaso II somplos. How over, 

ramodfol activit los woro conductod ns a bast manngomont practlco to ad dross tho lsolo.tod nron 
' 

of PCB contom!Mtlon ldentlflod during tho Phnso I Investigation. · 

Rccommcndutlons for PASs 32·002(o,b). Basad on tho rosults of Phasa II o.nd VCA activities 

ot tho lnlluont drnln lines, tho PRS 32·002(o} soptlc tonk footprint, a no ~he outfall oro a at PRSs 
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32·002(o.,b), PRSs 32·002(o,b) oro rocommondod for NFA under tho HSWA Modulo of LAN I.'s 

HDzardous Wosto Focillty Permit. 

PAS 32·003. This PAS Is tho Iormor locDtlon of o trllnsformor. A Phose 11 lnvostlgDIIon was 

conducted ot this slto to dotormlno tho totoral and vertical extant of Aroclor 1 260TN soli 

con~amlnotlon. l'hoso II onolytlcol results lndlcntod that on oren of PCB-contaminotod soli 

npproxlmotoly 38·11 long x 30·1t wide x 2· to S·ft dcop required excavation. 

A VCA wos conducted to romovo this orca of contamlnotod :::oil. Tho onolytlcal results from 

confirmation somplos Indicate that tho VCA wos succc~sful In removing all contomlnutlon 

groat or than cleanup tovclt from tho ~Ito. Bnsed on the so results, PRS 32·0031s rocommondod 

for NFA undor tho HSWA Modulo of LANL's Hazardous WZtsto Facility l'ormlt. 

PRS 32·004. PAS 32·004 consists of o mdlotlon nourco vault, o drnln llno ocsoclatod with tho 

building containing tho vault, and tho a:!ioclotod outfall a roo. Each of thoso oroos Is addrossod 

scporatoly. 

Rndlntlon Source Vault. A l'haso lllnvo:::tlgatlon wns conducted to doll no tho location ot tho 

wdlotlon source vault, ond to dotormlno tho natura and extant of radiological contomlnatlon, 

If any. Somplos colloctod from tho cornort: o1 tho former vault footprint woro annlyzod for gross 

nlphn, beta, and gamma radioactivity. Tho results of these analyses did not ll'ldleato the 

prcsonco of olovotod radioactivity, 

Ora In Lines. A Pho.se II Investigation wDs conducted at tho PRS 32·004 drain !Ina to dotormlne 

whothor any rolcnsos hod occurred In tho noll surrounding tho pfpe. Tho drain line was round 

to extend !rom the edgo of tho former building TA-32·3 locotlot'1 to tho odge of Los Alamos 

Canyon. Phnso II samples Indicated that no rodio:lctlvo contomlnntlon wos prosont In tho drain 

line, and tho obscnco of sludge within tho pipo suggoslod tho! no chomlcZtl eont::~mlnotlon was 

present In tho drain llno. A VCA wos conducted to remove the portion of tho PAS 32·004 drain 

line on Los Alamos County property. 

Conflrmtttlon somplos woro collcctod from bonooth the droln lino, rmd submitted tor a lull ~ulte 

of lixcd-labor:ltory anolysos. Tho results Indica to that no Mzardous or radloactlvo chemicals 

remain at tho slto at levels th~t poso on unaceoptablo risk to human health. 

Outfall. A Phase lllnvostlgotlon was conducted at tho PRS 32·004 outfall area to dotormlno 

tho noturo and extent of contomlnotlon, If any. A scrooning a:.r:ossmcnt was conducted on tho 

Pha~e II dnta to dotormlno whothor rcmodlotion wos nocor:sary. Tho scroonlng assessment 
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concluded that tho chomlcols prosont at tho slto did not peso an unaccoptoblo risk and woro 

unllkoly to result In odvorso human hoolth offocts. 

Rccommcndntlons for PRS 32·004. Bosod on tho ro::ults of Phaso II and VCA octlvltlos ot the 

rod lotion sou reo vault, drain fino, and outfall•uoo, PRS 32·0041:; rocommondod for NFA undor 

tho HSWA Modulo of LANL's Hozordous Wnsto Facility Pormlt • 

. · TABLEE$-1 

SUMMARY OF RECOMMENOATIONS 

PROPOSED ACTION 

PRS H$WA NFA RATlONALE SECTION 
CRITERIA NUMOER 

32·00, X 4 Contomlnont:a of ~nc:om oro olthor not procont or oro 5., 
prccont In concontrntlono thot would poao an accoptnblo 
lovol of rl'k undor projoctod futuro land uao. 

32•002(11) X 4 Contaminants of concom oro olthor not prosant or oro 5., 
pronent In concontra:iono that would poso on accoptoblo 
lovol of ri:Jk undor projoctod futuro l:snd uso. 

32·002(b) X ·1 Contaminants of concom oro oltnor not pro::ont or nro 5,, 
pron.:~nt In coneontmtlons that would pose on accoptablo 
level or rick undor proJected futuro Inn~ uao. 

32.•003 X 4 Contamlnantn of coneom oro olthOr not pro~ont or aro 5.1 
prosont In concontrotlons that would poso M oceoptablo 
lovol of rlok undor proJoctod futuro lend usa. 

32·004 X 4 Contnmlnants or concom aro olthor not procont or llfO 5.1 
present In concontmtlons t~t would pose an oceoptablo 
level or rl::.k undor proJoctod futuro lond usa. 
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,,0 INTRODUCTION 

This report addresses tho Phoso II Ao::ourco Conservation nnd Recovery Act (RCAA) fncility 

Investigation (AFI) and voluntary corrective action (VCA} octivltlcs at potential rolcaso sitos 

(PASs) 32·001, 32·002(o,b), 32·003, and 32·004 at Los Alamos National L::tboratory (LANL). 

each of thcso PASs Is ::t solid waslo mon::~gomont unit listed In tho H::~zordous and Solid Wosto 

Amendments (HSWA) Modulo of I.ANL's Hnzordous Waste Foclllty Pormlt (EPA 1990, 0306), 

Radlologlcol constituents, although not rcgulotod by RCRA, woro also addrossod In this 

Investigation. 

Technical Area (TA) 321s located south of Trinity Orlvo behind tho present Los Alamos County 

Public Works Department Pavement Management Division building noar tho north odgo of Los 

Alamos Canyon (Figura 1.1 ·1 ). It sorvod as o modlcol research and training focility at Los 

Alamos Scientific l.oboratory from 1044 until It was decommissioned In 1954. Rcscorch 

nctlvltlos at tho slto involved radioisotopes, Including plutonlum·238, plutonlum-239, 

omcrlc:lum·241, c:orbon-14, ond tritium. Volotllo organic compounds (VOCs), somlvoratllo 

organic compounds (SVOCr:), nnd torgot onnlyto list (TAL) metals may also hnvo boon usod 

at tho f.:~ciHty (LANl. 1992, 0783). TA-32 comprises tho PRSs der:cribod below. Tho Phose II 

and/or VCA activities conducted at each of tho so PRSs oro dlscur:scd lndlvlduallv in Sections 

2.0 through 5.0 of this report. 

PRS 32·001. This PRS Is tho former location of on Incinerator that adjoined tho northeast 

corner of tho medical research and training facility's main building (TA·32·1). Tho lnclnomtor 

was constructed of brick nnd was 2.5·!! wldo x 2.5·11 long x 10·11 high. Tho Incinerator re>colvod 

combustible wastes from the medical research facility, ond tho ash was disposed of otf·sito os 

dcr:cr!bcd In tho Response to tho Notice of Deficiency (NOD) for TA-32 (LANL 1996, 06·01 48). 

PAS 32·001 Is currently locotod bcncntn onpholt In tho current working o.roa o1 tho Los Alamos 

County Public Works Dopanmont Povomcnt Management Division (LANl. 1::192, 0783), 

PAS 32·002(a). This PRS is tho locution of a former wood·fmmo soptlc tonk (:;tructuro 

TA·32· 7), mcasu ring 4·ft wldo x 8·ft long x 4·ft doop, as well ns tho ossoclotod dr~ln liM nnd 

outfall. Tho Iormor septic tank rocolvod wasto from building TA·32·1 via a 6·1n. diameter 

Influent septic llno constructed of cast Iron, vltrlfiod clay plpo (VCP), and a mntorl::~l known as 

•orangeburg• (ll motorial similar to !or popar). Tho soptlc tank was thought to h.:1ve boon loft at 

tho site aft or docommlssloning In , 954, but was app:Hontly romovod somotlmo oftorwo.rd. 
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Thoro oro no archival records indicating tho faro of this tank. Tho outfall pipe, constructed of 

4·1n. VCP, was obondonod In ploea. It Is locntod ot the cdgo of Los Alamos Canyon and 

diGchargod directly onto tho h/llcldo (LAN I. 1092, 0783). Phase I ~ampllng rocult.s support the 

likelihood that rodlonuc!ldos, VOCs, SVOCs, matnl~. nnd other wosto from labomtory oinks 

and drains woro dl!;ch•ugcd through this :.optic tank and Its ac:;oclotod piping and droln Jines 

(LANL 1995, 06·0128). 

PRS 32·002(b). This PAS Is tho location of o formor reinforced concreto septic tank (st:ucturo 

TA·32·8) measuring 9·ft wldo x S·ft long x G·ft doop, os wall as tho a:::oociotod drain line and 

outfall. This formor ncptlc tonk and tho Influent drnln llno from building TA·32·2 woro lnstallod 

whon tho PRS 32·002(o) soptlc cy:;tom could no longor meat tho ueogo roqulromonts of 

laboratory building TA·32·1. Tho Influent septic llno 1or septic tonk TA·32·7 was thon dlvorted 

to septic tonk TA·32·8, and tho romolndor of tho TA·32·7 olfluont line Is bollovod to havo bean 

abandoned In plnco. Septic tonkTA-32·8, was removed In 1988 (LANL 1992, 0783). Tho outfall 

plpo for PAS 32·002(b) consisted of a 6·1n. dlomotor VCP that dlschorgod directly onto tho 

hillside In Los Alamos Canyon. Phase I snmpllng result:: suppon tho likelihood thnt rodlonuclldos, 

VOCs, SVOCs. metals, and other wosto from Joborotory sinks ond droins woro discharged 

through this septic tonk and Its os::ooclatod piping ond droin lines (LANL 1095, 06·0128). 

PRS 32·003. This PAS woe a transformer station con:.lstlng of throe trt.nsformors on a wood an 

platform olovotcd 19.5 ft o.bovo tho ground on polos. A wood dobrls pita and sovorol sawed-off 

poles wore found at tho t:lto nnd oro bollovod to bo tho remains of tho tronsformor platform 

(LANL 1995, 06·0128). 

PRS 32·004, This PRS consists of o 6·1n. VCP drain llno and outfall that sorvod former bulldlno 

TA·32·3. Tho llno wns connected to a sfnk odjncont to a room where a r::tdlotlon sourco was 

molntolnod. This rodlatlon sou reo voult Is nlso Included In PAS 32·004. Tho droln line ron from 

TA·32·3 directly to tho ad go of tho meso and discharged onto tho hillside of Los Alamos Canyon 

(LANL 1995, 06·0128). 
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2.0 PRS 32·001 

Phnso II Sit~ Charoctorlzntlon at PRS 32.001 

2.1 .1 Rntlonnlo For tho Phnsa II Investigation at PRS 32..001 

In tho Ph:tso llnvostlgntlon of PAS 32·001, tho polychlorlnotod blpl't~nyl (PCB) Aroclor 1 260™ 

wos tho only chomlcnl rotalnod ns a chomlcol of potontlnl concorn (COPC) (L.ANL 1995, 

OG·012B). A Ph a so II Investigation w:ss. rocommondod for this site boco.uso tho lo.tornl nnd 

vortlcal extant of Aroclor ,260™ wns not dotormlnod during tho Phnso I lnvostlgntlon. Tho 

Phaso II so.mpllng and onolysls plnn was Included In tho RFI Roport for TA·32 (LANL 1995, 

06·0126). 

In addition, new nrchlvol Information was ldontlflod during the dovolopmont of tho Phnsa II 

::nmpllng pion allowing for a mora occumto dotormlnotlon of tho formor Incinerator location. 

13oforo tho Phose lllnvostlgntlon, tho lnclnorntorloeotlon was surveyed to within o 1 O·ft radius. 

As dlseussod In tho Response to tho NCO for TA·32, tho survoy ro::ults lndlcotod that one of 
' 

tho two Phnso I samples was colloctod from within tho radius and tho othorwns colloctod just 

outsldo tho rodlus (LANL 1996, 06·0148). As proposed In tho NOD response. further sampling 

was conducted during tho Phnso lllnvostlgatlon at tho corroct location of tho formor Incinerator 

(LANL 1996, 06·0148). Phnso II RFI snmplos woro submitted for a full sulto of flxod·laboratory 

analyses to onsuro thllt tho site hlld boon ndoQuo.toly chnraetorlzod. 

2. ,.2 Ph:~so II Field Investigation ot PRS 32·001 

Tho Phaso II lnvostlgot!on at PRS 32•001 hnd two objectives. Tho first objective w;1s to 

dotormlno tho fatornl ond vortlcnl oxtont of PCB contamination at tho slto of tho former 

Incinerator pad. To define tho oxtont. samplos woro colloctod: In occordonco with the 

Environmontol Protection Agoncy (EPA) g·uldonco documont •vorlflcatlon of PCB Spill Cleanup 

by Sampling and Analysts• (EPA 1985, , 242). Eighteen samplos wore colloetod from nino 

locations at depths of 0-10 ln. ond 10-1 Sin. using n hand aug or (Fig. 2., .2·1 ). Thaso samples 

woro submitted to tho Mobllo Chemistry Analytical Laboratory (MCAL) for analysis of PCBs 

u::;lng lln EPA SW646·oQulvalont mothod.:As shown In Table 2.1.2·,, all results for ooch of tha 

AroclorsT114 woro below tho cleanup lovol of , mg/kg. 

Alth:')ugh PCBs war~;~ datoctod at olovatod I ovals In ono Phnso I sample, no PCBs woro dotoctod 

at granter than , mg/l<g In any of the 18 samplos colloctod during tho Phose lllnvostlg::ltlon. 

Tl,o Phaso I snmplo containing PCBs (AAA4G90) wos collocted at a dopth of 11 ln. bolow 

ScptcmlJcr30, 1996 .4 PhDSO II imd VCA Report for TA·3~ 
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TABLE 2.1.2•1 

I ' 

. . . ., 
'i 

PCB RESULTS FOR PRS 32.001 PHASE II CHARACTERIZATION SAMPLES 

LOCATION 10 SAMPt.EID DEPTH· AROCLOR 1242,... AROCI.OR · 1:54"' AROCl.OR 1260.,. 
On.) ; (mgllcg) (mglkg) (mg/l<g) 

32·06428 0132·96·01 51 o..;1o:·· <0.1 <0.1 0.976 

32·06429 01 32·96·01 52 10,;.,15. <0.1 <0~1' <0.1 

32·06429 01 32·96·0153 0-10. ·' <0.1 <0.1 0.194 

32·06430 0132·96·0154 D-10;. '<0.1 <0.1' <0.1 

32·06430 01 32·06·01 55 10-15 : <0.1 <0.1. <0.1 

32·06431 01 32·96·01 56 0-10·. ' <0.1 <0.1 0.513 

32·06431 01 32· 96·01 57 10-15·. . <0.1 <0~1 0.354 

32•06432 0132·96·0158· 0-10·: <0.1 <0~1 0.278 

32•064:3:3 01 32·0S·01 59 0-10· <0.1 <0.1 0.960 

32·06433 0132·96·01 GO 10-15; <0.1 <0.1' 0.155 

32·06434 0132·06·0161 0-10 I <0,1 <0.1 0.099 
:J2•004:.i4 01 32·06•01 02 10-15· <0.1 <0.1 <0,1 

32·0G435 01 32·96·01 63 0-10 ,' <0.1 <0.1 0.279 

32·06435 0132·06•01 64 10-15 <0.1 <0.1 0.579 

32·06436 0132·96·0165 0-10 :. <0.1 <0.1: 0.447 

32·06436 0132·96·0166 10-15· : <0.1 <0.,: <0.1 

32·06428 0132·96·0167 10-15" <0.1 <0.1 <0.1 

32•06432 01 32·06·0168 10-15~, <0.1 . <0.1' <0.1 

l. 
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ground :.urfoco (bgs). This complo contolnod Aroclor 12GOT.,. ot a concentration of 2.0 mg/kg. 

The Toxic Substances Control Act (TSCA) cleanup tovolfor PCBs In ~oil on property whore 

access Is unrostrlctod (cuch as TA·32) Is 10 mg/kg, provided thot tho soli Is axcnvotod to n 

minimum depth of 10 ln. and roplocod with clean ::oil (EPA HlOS, 1329). Tho only camplo with 

a dot octad value of PCBs contained lo~s thnn tho cleanup lovol of 10 mg/kg o.nd was collected 

at 1 1 ln. bgs. Soli obovo that depth was found :o contain less than 1 mg/kg of PC13s. Thorofore, 

no cleanup octlvltlos wero roqulrod at this slto. 

Tho second objoctlvo of tho Pha~o lllnvc~tlgotlon at PAS 32·001 was to confirm that the Iormor 

lnclnomtor loc::~tlon hod boon adequately choroctorlzod. This objective was sot forth In tho 

Response to the NOD forTA·32 (LANL 1996, OG·0148). To moot this objoctlvo, two addltlonol 

samples woro colloctod south of tho Iormor Incinerator location. Those two samplos wore 

located within tho 1 O·ft x 1 O·ft ::~roo. Identified os tho Iormor Incinerator location In tho NOD 

response (Fig. 2.1 .2·1) (LANL 1096, 06·01 48). The samples were colloctod at depths of 2-10 

in. and 2-1, ln. (no !:am pies wcro coltoctod at tho 0-2 ln. dopth Interval bocauso thoro was a 

2·ln. covor of asphalt at tho site). !3oth somplos wore submitted for flxod·l::~bomtory ano.tysls 

for VOCs, SVOC!:, ond TAL motols. Tho samples woro also submitted for Mobile Radiological 

Analytlcol Laboratory (MRAL) anolysls for gross alpha, beta, and gamma rodlotlon and tritium. 

Th~ following sections discuss tho background comparison Md screening assossmont for 

thc::.e two charoctcrlzatlon ::.amplos. 

2.1.3 Background Compt~rlsons for Pht~so II Samples nt PAS 32·001 

lnorgnnlcs. Two soli somplc5 colfcctod during tho Phoso II AFI at F'RC 32·001 woro analyzed 

for TAL motols. Soma anolyscs Included ono or moro loboratory duplicates. In this scrconlng 

ossczsmcnt, tho highest detected votuo was usod for samples whoro a lo.borotory duptlcato 

was onoly:zod. Flvo lnorgonlcs wore detected above their bockground scroonlng voluos In at 

least one sample: copper, manganese, mercury, :::odium, and zinc. Th13so chomlcols aro 

thoroforo cnrriod forward to the screening ossossmont. Tho data for those chemicals ore 

presented In Tabla 2.1 .3-1. 

Evaluntlon of Orgonlcs. Ono organic compound, trlchloroothona, was detected. Trlchloroothone 

Is corrlod forward to tho screening a::scssmont. Tho data for this chomlcol are prosontad In 

Table 2.1 .3•2. 
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PJ:ase II and Vet Rcpor. 

TABLE2.1.3-1 

' 
INORGANIC$ WITH CONCEII.'TRATIONS ABOVE BACKCiROUNO SCREENING VAL.UES IN PRS 

32·001 PHASE II CHARACTERIZATION SAMPI.ES 

LOCATION 10 SAMPLEIO 

un. NJAO. 

SALb N/A 

32·06446 0 13Z·96·0209 

32·0G447 01 32·96-021 0 

• NJA- Not appllcabl•. 
" SAL. • Scraonlng action lovol, 
• rJo. • Not oval~ble, 

DEPTH COPPER 
(ln.) (mg/kg) 

NJA 15.5 

N/A 2'800 

2-10 16,Sd 

2-11 7.3° 

d Vo:~luoa In bold oxco!Kl tno background IICfttanlng voluo. 
• Voluo Ia tho mnxlmurn of o 1111mplo and ltDin!>OrotDty dupiiCt~te, 

MANGANESE 
(m!}lkg) 

714 

ni::F 

290 

780° 

TABLE2.1.3·2 

MERCURY 
(mg/lcg) 

0.1' 

23 

0.41 

0.24 

SODIUM ZINC 
(mg/kg) (mg/kg) 

915 50.8 

n/a 23 000 

, 130 79.3 

, 150° 36° 

ORGANIC COMPl?UNCS OETECTEO IN PRS 32·001 PHASE II CHARACTERIZATION SAMPLES 

LCCATlOfi 10 SAMPLE ID DE~TH TRICHLOROETHENE 
(ln.) : (mglkg) 

SAl. NJAO. N/A 7.1 

32·06446 0132·96·0209 2-10 0.009 

32-0G447' 0132·96·021 0 2-11 0.006 

• NJA • Not applicable. 

2.1.4 Scrcenlng Assc:;smcnt for Phnso II Snmplc~ <lt PAS 32·001 · 

This subsection dlscussos the comparison with scraonlng octlon .lovers (SALs) for COPCs 

detected ot levels grantor than background screening !ovals In the Pha~o II lnvostlg:1tlon at 

PAS 32·001. Five lnorganics (copper, mong3noso, mercury. sodium: ::1nd :Inc) and ono organic 
' 

(trlchloroothono) woro dotoctod ot lovols abovo background scraonlng voluos. 

Greater thnn or cqu~l to SAL. No chomleals woro dotoetcd nt concontrotlons grootor than or 

equal to tholr SAt..s. 

No SAL. Two chomlcols, mangonoso and sodium, hovo no SAl.s. To ov:1lunto tholr potontlnl 

tor toxicity, manganoso ond sodium wore compared to tho rocommondod dolly allowances 
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Phase ll aruJ VC\ Report 

(RDAs) for infont::: ilnd odults. Assuming tho highest eoncontratlon of mllngonoso dctoctod at 

PAS 32·00, (780 mg/kg), an lnfont Ingesting soli ot n r:~to of 200 mg por doy would tngost 

o. 156 mg of m:~ngoncso por day. This Is wall below tho ROA of o.s to 1 mg/day for infants. An 

adult Ingesting coli at a rota of 100 mg par doy would lngost 0.078 mg of mongonoso por day. 

This Is woll bolow tho ADA of 2-5 mg/doy for-adults. Bocauso Ingestion of tho highest 

concontrntlon of monganoso ot tho :;Ito would roprc::ont an lngc:lllon of less than tho ROA tor 

both lnfnnts and adults, m.:~ngancso Is ollmlnatod as a COPC. 

Assuming tho highest concontriltlon of sodium dotoctod ot PAS 32·00, (1 150 mg/kg), nn !nfnnt 

Ingesting soli at o rota of 200 mg par coy would ingest 0.23 mg of sodium coch day. This Is well 

bolow tho RCA of 46 mg/doy for lnfonts. An odult Ingesting soli at a rato of ,oo mg por day 

would Ingest 0.1 15 mg of sodium por day. This Is well below tho RCA of 500 mg/dny for odults. 

Thoroforo, sodium I~ cllmlnatod as o COPC. 13ocouso lnocstlon of tho highest concontrntion of 

sodium at the ::;Ito would represent on ingestion of loss than tho ADA lor both ln1nnts and adults, 

sodium Is ollmlnatod as a COPC. 

Les~ than SAL. Four chomlcols (copper, mercury, trlchloroothcno, and :Inc) wore dotcctod at 

concontrotlons toes than their SALs. 

To ovaluoto multiple chomlcol off acts for this do~o sf.lt, COPCs dotoctod at concentrations loss 

than tholr SALs woro groupod according to tholr toxicological affects (c~rclneganlc. or 

noncarcinogenic). !3ccauso thoro Is only ono cDrclnogcn (Hicholorothono), a mul!lplo chomlenl 

evaluation Is not conducted for this category. SALs for on chemicals woro normalized and 

summed as described In Section 3.0 of tho RFI Report (LANL 1995, 06·0128). TM results of 

tho analysis ore shown In Tabla 2.1.4-1, 

Tho rosults of tho multiple chemical ovaluotlon bo::od on noncnrclnogonlc offocts arc lc:c;s than 

ono, lndlcntlng that odvcrso human health affects tHO unlikely. In addition, if tho results of tho 

Phoso 1 multiple con:;tltuont cvaluotlon (0.2) :lrc added to tho results of the Phose II multiple 

chemical ovoluotlon (0.03), tho total normalized sum would bo 0.23. Thorofare, all ol tho 

chemicals detected at concentrations lc~s than tholr SALs In both tho Ph~so I and Phnso II 

lnvostlgotlons are ollmln~tod as COPCs. 

At the conclusion of this scroonlng o::cossmcnt, no chomlcols romaln Ofi COPCs. 
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TABLE 2.1.4-1 

MULTIPLE CHEMICAL EVALUATION FOR PRS 32·001 PHASE II CHARACTERIZATION 
SAMPLES 

CHEMICAL SAMPLE SAL NORMALIZED 
VALUE (mgllcg) VALUE 
(mg/kg) 

SAL BASED ON NONCARCINOGENIC EFFECTS 

Copper 16.5 ~ 800 0.006 

Mercury 0.41 23 0.02 

Zinc 79,3 23 000 0.003 

NORMALIZED SUM 
I 0.03 

~. 1 .5 Conclusions for tho Phose lllnvestlgotlon at PAS 3:!.001 

Oa~od on tho dotn colloctod during tho Phnso II lnvostlglltlon of PRS 32·001, no COPCs llro 

rota! nod for this site. 

2.2 Preliminary Ecologlcol Assessment for PRS 32·001 

In cooperation with tho Now Mexico Environment Ooportmont and EPA Rogion 6, tho Labor::1tory 

Envlronmonto.l Rostorotlon (ER) Project Is dovoloplr.g on oppr~oeh for ocologlc::ll risk 

asGc:::smont. Furthor oc:ologlcal risk ::lsso'ssmont ot PRS 32·001 will bo doforrod until this site 

con bo as::ossod ns port of tho ecological oxposuro unit methodology currently bolng dovolopod. 

2.3 R~commendDtlons for PAS 32..001 

Ba::od on tho results of both tho Phnso I and Phaso II lnvostlgatlons, PRS 32·00, is 

rocommondod for no further action (NFA) under tho HSWA Modulo of LANL's Ha:ardous Wnsto 

Facility Pormlt. NFA Is rocommondod basad on LAN I.'s NFA Crltorln Polley, crltorlon 4, which 

$tatos that tho PRS has boon charnctorl::ad or romodlatod In oceordanco with currant 

oppllcnblo sto.to or fodoro.l rogulo.tlons, o.nd nvollablo do.tn Indicate that conto.mln::1nts or 

con corn aro olthor not prosont or aro prosont ln.concontratlons thnt poso an nccoptoblo lovol 

of risk. A Cl.:1ss Ill pormlt modiflcotlon will bo requested to rcmovo PRS 32•001 from tho HSWA 

Modulo of LAN I.'s Ho::ordous Was to Facility Permit (Environmental Restoration Projoet , 995, 

1173). 
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3.0 PRSs 32·002(n,b) 

PRSs 32·002(n,b) woro t~ddrc~aod as throe main orcas: tho influent drain lines, tho 

PRS 32·002(0) ~optic tonk footprint, and tho outfall o.roa. Tho Phose lllnvostlgatlon und VCA 

actlvltfos ot tho out1t111 area and Influent drain lines oro dlscus:;od togothor boca usa those PASs 

shoro a common outfo.ll orca, and the octlvltlos at tholr droln lines wcro conducted togothor. 

Tho octlvltlcs at each of tho throe orcas oro dl::cussod In dotal lin Sections 3.,, 3.2, and 3.3, 

rospcctlvoly. VCAs wore conducted to remove tho Influent drain lines, soli ot tho form or septic 

tonk location, and n small omount of PCB·contom!natod ::ollln tho outfnll oron. 

3.1 Phose II nnd VCA Activities nt tho Oroln Lines nt PASs 32·002(a,b) 

3.1., Rntlonale for the Phnsc II lnvestlgntlon of the Ornln Lines ot PASs 32·002(o,b) 

PAS 32·002(o). Phose I complos wore colloctod on tho hillside below PAS 32·002(n), ::~nd 

results from thr.l snmplos lndlcnto tM1 chomlcols moy hove poc:.cd through tho soptlc ~ystom. 

A Phose lllnvostlgatlon wos therefore recommended for tho PAS 32·002(o) Influent drain l!ne 

ora a to determine how much o1 tho lnlluon~ droln line remained, ::~nd to dotormlne whothor any 

roloosos hod occurred In tho soli ::urroundtna tho drain llno. 

PRS 32·002(b). Phase I ::omplcs woro colloctod tn tho drain line a ron at PAS 32·002(b) from 

two tronchos oxcovotod ocro:::s tho termer Influent drDin llno (LANL 1095, 06·01 28). Anulytlcal 

results lndlcotod thot lead, mercury, and polycycHc oromotlc hydrocarbon:; (PAHs) wore 

prc::;ont ot concontrotlons grcotor than SALs nt tho 1n1lucnt dr::~ln line location. A Phose II 

Investigation was therefore rccommondod for PAS 32·002(b) to dotormlno tho noturo one:! 

volume of wosto ossoclotod with romovol o1 tho Inflow llnos ond to dotormlno whothor ony 

roloosos had oeeurrod In tho ::oil surrounding tho droln line. 

3.1.2 Phn~o 11 Field lnvestlg::~tlon nt the Or~ln Lines nt PRS~ 32·002(n,b) 

Tho objoctlvo of the Phase lllnvcstlgntlon of tho influent drnln linos at PRSe 32·002(n,b) was 

to loc::~to tho Influent drain !!nos ond choractorl:o tholr contents. Exploratory trC!nchos woro 

ilxcovotod to loco to tho drain lines, and co.mplcs of sludge from within the plpo woro Molyzod 

tor wasta choroctarl:atlon purpo::;os and to dotormlnG hoofth and sofoty roQulremont~ tor the 

VCA. Tho droln llno lmmcdfD~cly north of tho PRS 32·002(n) ::optic tonk footprint was novor 

locotod during tronchlng, confirming that tho portion of tho drain llno lmmodiatoly north of the 

PAS 32-002(0.) ::;optic tank hod boon previously romovod. 
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Phase 11 and VCA Report 

3.1.3 N<Jturc ond Extent of Contnmlnntlon nt the Ornln l.lncs ut PRSs 3Z.002(o,b) 

Tho Ph01.so II lnvostlgotlon of the lntcirlor of tho Influent drain l.lnos at PRSs 32·002(a,b) 

lndicntod thnt most of tho plpo wns froo of sludge o.nd residual ro.dloo.ctlvo contamination. 

Howovor, ono loc::ltlon In tho dr::1ln llno contnlnod sludr;e that h~d olovotod lovols of load 

(30 500 mg/kg), morcury (44 200 mg/kg), plutonlum·238 (0.21 pCI/g), plutonlum·239 

(60.1 !=!CIIg), coelum (5.97 pCI/g), amorlclum (2.79 pCI/g), uranlum·238 (, 6.9 pCI/g), uranium· . 
235 (0.87 pCI/g), and uro.nlum·234 (19.6 pCIIg). Bnsod on vlsuntlnspoctlon and tlold scroonlng 

rosutts, thoro Is no ovldonca that roloasos hovo occurred from tho drain II no. This was vorlflod 

using confirmation sompllng. The drain llno and Its contents wore romovod during tho VCA. 

3.1 .4 Romcdlnl Activities nt the Droln .Lines at PRSs 32·002(o,b) . 

3.1.4.1 Rational tor the VCA at tho Oroln Wnc3 ot PRSs 32.002(o,b) 

PRS 32·002(o). Phose II !nvcstl!'1:ltlori at tho PRS 32·002(a) drain llno ldontlflod tho Influent 

drain tina and lndlco.tod tho prosonce ot olovatod lovols of hti:o.rdous and r:sdlologlcal 

constltuon:s In tho plpo contents (dry sludge). In addition, rosldunlmdloactlvlty was proscnt to 

n llmltod oxtont on tho Interior surface of tho pipe. Bocouse ho::~.rdous and rodlologlcal 

chemicals woro prosont In tho plpo, o VCA was conducted to romove tho drain II no o.ssoclated 

with PAS 32·002(0). 

PRS 32·002(b). Phaso II charoctorl~otlon at tho PRS 32·002(b) ·dro.ln llno confirmed tho 

prosonco of olovo.tod lovols of ho:ardous and radlolot;lcal constituents In tho contents of tho 

drain line (dry sludao). as wall as In the outfall ::~roo. BocausQ ha::udous and ro.dlologlcal 

constituents woro prosont, a VCA wo.s conduct\ld to romovo tho drain II no and soli ossocl3.tod 

with tho formor ::optic tank location ot PRS 32·002(b). 

3.1.4.2 Cleanup Level Oerlvntlon for the Crain Unes at PRSs 3::·002(a,b) 

If ovldanco of a roloasc had boon dlscovorad during the Phase ll·lnvostlgntlon or tho VCA, 

SALs would hove boen usod as cloo.nup tavols for son romolnlng In' tho tronch. 

3.1,4.3 Rcmcdfllllmplemenmtlon nt tho Ornrn Lines nt PASs 32·002(o,b) 

PAS 32·002(o). Tho PRS 32a002(n) dr:lln llno was oxposod using o. bnckhoo and visually 

lnspoctod for breaks and crocks. All portions of tho drnln line woro oxcnvatod to depths of 

approxlmatoly 3.5-4,5 ft. The width of tho oxcovntlon was opproxlmotoly <! ft. Tho plpo was 

oxposoa In 25·tt incromonts to onsuro offactlvo lmplcmontatlon of tho octlvltlos outllnod In tho 
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VCA plan. which Included visual ln!:pcctlon, field :;crot~nlng, plpo romoval, conflrmntlon 

sampling, and romovnl of any contaminated soli (LAN!. 1995, 06·01 28). 

Tho low or 30ft of pipo woro compo~cd ol VCP, tho upper 65lt woro compo!iod of cast Iron, and 

tho mlddlo GO ft woro compocod of orangeburg, a tar·papor-liko motorial. A total of 1 !iS It of the 

north·south trending portion of tho dr::1ln fino was romovod (!='lg. 3.1 ,4·1 ), During oxcnvntlon of 

tho north ond of the PAS 32•002(a) drnln ilno, a soparato Cll!:t·wcsttrondlng llno was locoted 

lntorsoctlng tho moln north·south trending It no trom tho wost. The lntorsoctlon wac approximately 

15 ft from tho north ond of tho main north-south trending II no (Figura 3.1.4·1 ). Tho oost·wost 

trending line wns composed of cost Iron and was approximately 40ft long. This portion of drain 

llno was also removed. 

Ro~tor3tlon octlvltios Included backfilling thO drain llno tranche:; with tho motorial romovod 

during oxcnvlltton. The 1111 motorial wos ploccd Into tho trench ond compacted In B·ln. layers 

using a ground compactor. A::;pholt wos placed over tho trench only In orca:. that were covorad 

with ospholt t:loforo oxcavotlon. Native gr::~ss !:Cod and mulch wore distributed over orcas not 

previously covorod by asphalt. 

PRS 32·002(1:1), Tho PAS 32·002(b) drain llno was cxpo::;ad u::;lng a bockhoo and vlsu:tlly 

ln~p'Jctod for brooks and cracks. All portions of tho droln lino wore cxcavoted to depth::; of 

o.pproxlmotoly 3.5-4.5 ft. Tho wlcth o! tho excavation was approximately 4 ft. Tho plpo was 

oxposod In 25·ft Increments to onsuro o!!octlvo lmplomontatlon of tho octlvltlos outlined In thO 

VCA plan, which Included vlt;u~l Inspection, field scroonlng, plpo removal, conflrmollon 

::;amp!lng, ond removal o! nny contomlmlted :;oil (LANL 1995, 06·0128), 

Tho mojorlty of the PRS 32·002(b) drain line was composed of VCP, nnd the northern-most 

12ft of p!po, which wa!:l orlgiMIIy tho connection to building TA·32•2, wlls composed of cost 

Iron (Fig. 3.1.4-1 ). Tho VCP portion of tho line was composed of 2.5·1t sections, ond tho cast 

Iron portion wos compo::;od of 5-ft sections. Following tho excavation of each 25·11 ficgmont, tho 

plpo ond surrounding soli wora :;crooned for VOCs ucing a photolon!zntlon dotoctor (1'10), and 

tor gross alpha, gross bot a, and gamma radioactivity using an Eborllno ESP-1 TM with o 

Gclgor·MoullorT"' pancake probe. Each :.cctlon ol tho drain llno w::~s then carefully removed 

from tho trench so that no material from Inside the plpo splllod Into the trench. Tho contonto of 

co.ch plpo wore placed Into a arum llnc.r Md managed In a 55·gallon drum. Each plpo soctlon 

was than thoroughly cleaned, both !nelda and out!:lda, using o small amount of FantostlkT"' 

spray cleaner and cloth towels. Tho byproducts o1 the c!oanlng operation wore also colloctad 

In o drum llnor ond mnnngod In a 55·snllon drum. A total of 116ft of drain llno woro romovod. 
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Aot:toratlon :Jctlvltlos Included boeklllllng tho drnln llno tronchos with tho motorial romovod 

during oxcnvotlon. Tho fill motorial wos plocod Into tho trench ond compacted In 8·1n. layers 

usln~ o ground compactor. An ph::~ it was plncod ovor tho trench only In arons that woro covorod 

with asphalt before excavation. Native gmss sood and mulch wore distributed ovor nroas not 

previously covorod by anphalt. 

:3.,,4,4 Confirmation Sampling ot tho Drain Lines at PRSs 32·002(a,b) 

PAS 32·002(o) Oroln l.lnc. A total of nino confirmotlon :.oil Sllmplos woro colloctod ot 25·ft 

lntorval::: In tho bose of tho trench bonooth tho PAS 32·002(ll) droln line. Those snmplos wore 

submitted for flxod·lobor!ltory ont~lysls for TAL mctols, SVOCs, VOCs, Isotopic plutonium, 

Isotopic uronlum, tritium, ond gamma spoctromotry. One .of tho nino vorlflcntlon r.amplos was 

collected within tho cxcavntlon of tho oost·wost trending portion of tho line. Tho remaining olght 

verification somplos woro colloctod within tho excavation of tho north·south trending portion as 

follows: four wcro colloctod bonoath tho cast Iron :ocgment, throe wore colloctod bonoath tho 

orangeburg sogmont, ::~nd ono was colloctod bonooth tho VCP sogmont of tho drain line 

(Fig, 3.1.4·1 ). 

... ... 

I 
.I. 

Tho results of tho confirmation ::omplo!l wore below SALs lor oil onolytos oxcopt !lavoral PAHs. ":;,1 

Thc:;o results oro summnrlzod In Table 3., .4·1. 

Tho orangeburg plpo present at this slto, which Is ossoclatod with formor operations at 

PAS 32·002(o), could potontlally boo sourco of olovotod lovols of PAHs. tn ordorto dotormfno 

if acldltlonal clean up wos roqulrod, tho aver:.go concentrations of PAHs that oxcood SALs at 

those lour tocntlons woro usod to ostimoto llfctlmo cxcoss concor risk by rntlo to SAL 

(Tublo 3.1 .4·2). Tho ratio of tho ovorogo slto concentrations to tho SAl. rcprc:.onts tho risk 

associated with tho reasonable maximum exposure nssumlng rAsldontiol land use. This 

sconorlo is roo!lonablc ot tM PAS 32·002(0) droln llnos bccouso tho oronls located on a mesa 

top that could potontlolly bo dovolopcd for rcsidontlal uso.ln those ratios, nondotoctod values 

woro roplocod by ono·hnlf tho roportod detection limit, ond multlplll values for o specific 

location woro avomgcd bolero combining them with other sample locotlons. Tho SAL roprosonts 

on oxcost: can cor risk of ono In a million (1 x 1 o.e), 
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TABLE 3.1.4·1 

RESULTS OF CONFIRMATION SAMPLING AT THE PAS 32·002(a) ORAit~ LINE 
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TABLE 3.1.4·1 (CONTINUED) 

RESULTS OF CONFIRMATIOU SAMPLING AT THE PRS 32·002(a) ORA IN LINE 
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Phast" II and VC\ Report 

TA8l.E 3.1.4-2 

ESTIMATES or- RISK ASSOCIATED VlrT'H El.EVATEO PAHs AT THE PRSs 32·002(o) ORAtN 
l.INE 

CHEMICAL SAL8 AVERAGE LIFETIME EXCESS 
(mg/Kg) CONCENTRATIONb CANCER RISK 

(mglkg) 

Bcnzo(a)anthrZtccna 0.61 1.17 2 x1o·6 

Scnzo(a)pyrono 0.061 1.06 2 x1o·5 

Sanzo(b)tluoranthono 0.61 1.57 3 x10-6 

Sonzo(k)fluoronthone 6,1 0.76 , x1o·7 

Dlbonzo(a,h)anthrocono 0.06, 0.21 3 x,o-6 

lndono(1 ,2,3-cd)pyrone 0.61 0.48 e x1 o·7 

TOTAL 3 x1o·5 

• SAL concontrotlon Is oqulvnlont to 1 x 1 0 .. Ulotlmo O)CCO!:S concor r\sl< lor oach COPC o~!:umlng ror.ldontlollond uso. 
b iho ovorngo concontrotlon roprosonts thn ortthmotlc ovorogo of conc~mtrodon!l otsomplo 1ocn11on11 :12•0G369, 

:JZ•OG370, 32·0<1371, and 3::•013374. 

Tho total risk associated with otovotod PAHs at PAS 32·002(a) is 3 x 1 0'11 (Toblo 3., .4·2). 

Howovor, bocnuso tho drain llno represents o narrow ::;ourco ot contamlnotlon, It would bo 

rcnsonablo to ossumo that tho aroo ot elevated PAHs would only bo pro~ont over o small 

portion of tho 500 m2 rosldcntlol exposure unit. As shown In Flguro 3.1 .4•1, thoso four sompta 

locations could doflno a ro~ldontiat oxpo~uro unit approximately SO·ft long nnd, thorofore, 

50·11 wldo. 11 tho contnmln:lnts o.ro consorvotlvoly ossumod to travel latorally from tho plpo 5 

tt In each diractlon, tho a11cctod orca would be ono·11fth ot tho rosldontlol exposure unit. Using 

this assurl"ptlon, tho oroo.·wolghtod rl::;k nssocloted with residual PAHs In this area Is 

G x 10~ for the roo::;onobla maximum oxposuro. This risk lovol Is within tho occoptablo risk 

range of 1 x 1 0,. to , x , o·e spocltlod by tho Notional Contingency Plan (NCP) ond proposed In 

RCRA Subpart S (EPA 1 990, 0559; EPA , 990, , 358). 

PRS :l2·002(b) Oroln I.IM. A total of tlvo confirmation soli samplos woro collected at 25·ft 

Intervals In tho bo::;o of tho trench bonoath tho PR$6oo2(b} oroln llna. Thoso samplos woro 

submlttod tor !lxod·loborotory analysis for TA~ metals, SVOCs, VOCs, isotopic plutonium, 

Isotopic uranium, tritium, and gamma spactromatry. 

Phose II ond VCA Report for TA·32 19 September 30, 1996 
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Phast II and VO\ Report 

Tho results from tho confirmation samples woro below SALs tor ollnnnlytos oxc~pt tho PAHs 

bonzo(o)pyrono ond bon:o(b)fluornnthono (Tnblo 3.1.4·3). ihoro Is no archival ovldonco to 

Indicate that PAHs woro usod or gonorntod at tno modlcnl rosoo.rch lnborntorlos that 

PAS 32·002(b) sorvod. Thoroforo,.lt Is highly unlikely tho.t PAHs nro nttrlbutablo to roloases 

from PRS 32·002(b). Tho mo::a top whore tho PRS 32·002(b) drain llno was locntod Is covorod 

by an asphalt parking lot o.:.osoclntod. with tho currant Los Atnr:nos County Publlc Works 

Department Povomont Monngomont Olvlslon. This parking lot co·o~ors tho mosn top from tM 

Public Works Dopnrtmont buildings to· tho edge of Los Alamos Cnnyon. Thoroforo, the PAHs 

dot octad at tho slto nro likely a result of runoff and subsequent Infiltration from this parking lot. 

Whllo PAHs at tho slto aro not llkoly attrlbutablo to Laborntory nct!vltlos, risk ostlmatos woro 

~nlculntod ba:.>od on tho nvorngo bon:o(n)pyrono and bom:o(b)rtuoro.nthont' concontrntlons os 

o. rotlo to SAL. Tho rosults lndlcnto thntslto lovols of bonzo{a)pyrone would be nssoclatod with 

a 3 x 1 O"' llfotlmo can cor risk. Bonzo(b)fluornnthono, which was ~otoctod at concontrntlons 

oquo.l to SAL, would bo a::soclatod wlth.1 x 10"' llfotlmo c:oncor risk. Thoroforo, tho ovorall 

llfotlmo co.ncor risk duo to tho pro::onco of thoso PAHs a.t tho slto would be 4 x 1 O"'. This risk 

lovol Is within tho occoptablo risk ran go of 1 x 1 0"" to 1 x 1 0"' spoclflod by NCP and proposed 

in RCRA Subpart S (EPA 1990, 0559: EPA 1990, 1358). Thorofare, PAHs aro ollmlnntoc as 

COPCs. 

Scptcmbcr30, 1~96 20 Phoso II and VCA Report for TA·32 



Phas~ II and VCA Report 

TABLE 3.1.4-3 

RESUt.TS OF CONFIRMATION SAMPLING IN THE EXCAVATION OF THE PRS 32.002(b) DRAIN 
LINE 

LOCATION 10 :~:z.acm 3:z.ocm 32•CG.1TS 32·0~17 :12•0G3711 

SAMPL~ ID 01!12·11D•OG11 C132·D~Ot:12 D1~2·D~Dil1:1 0132·Dio0014 0132•08-0!115 

OCPTH ~n.) 0~ 0·3 o-6 o-e o-3 

IINALYTE l1TL ~AL 

ORGANICS (mg!lcg) 

Aconophthono NJA• 300 O.OD(U)b O.CO(U) O.:ID(U) 0.35(U) O.:JG(U) 

Acotono N/A 2000 O.O:!(U) 0.02(U) O.OOG(J)C O.OOG(J) 0.003 

Anthrneone NIA 10 0.3D(U) O.OO!I(J) O.:IO(U) 0.3S(U) 0.3G(U) 

Oonzolc ocld N/A 100 000 3.0(U) O.O(U) 1,0(U) 0.076(J) 1,8(U) 

13onzo[o}onthrncone N/A 0.61 0,30(U) 0.27(J) 0.3D(U) 0,023(J) O.:IO(U) 

Oon::o(o]pyrono N/A 0.081 0,30(U) 0,3(J) 0.30(U) 0.03(J) 0.30(U) 

Oonzo[b)lluoranthono N/A 0.01 0,3D(U) O.G1(J) 0.38(U) 0.048(J) 0,3G(U) 

Oenzo[g ,h,n;:~o rylune N/A n/lF 0,38(U) 0.13(J) 0.38(U) 0.045(J) 0.30(Ul 

OonzoikJIIuorDM!hone N/A 0,1 0,3B(U) 0~4(Jl 0.3D(U) 0.030(J) 0.3G(U) 

Ols(::!•othythoxyl)phthnloto N/A 32 0,31l(U) o.oP O.:J8(U) o.o:;o(Jl 0.3Q{U) 

Carbnzole N/A 22 0,30{U) 0,11 NA8 NA NA 

Chrysnne N/A 24 O,:JO(U) 0.4B(J) 0.3B(U) 0.07!i(J) 0.3G(Ul 

Dl·n·butyl phthnloto N/A G!iOO O,O!i4(J) 0.77 0.38(U) O.J!i(U) 0,3C(U) 

Olbonzofurnn N/A 2GO 0.31l(U) O,Qtl(U) 0.3D(U) 0.3S(U) 0.30(U) 

Clbonzo(u,h]nnthrocone N/A 0,061 0.3C(U) O.GO(U) 0.38(U) 0.3!i(U) 0.3C(U) 

Olchlorodllluoromothnne N/A 110 o.011Ul 0,01(U) 0.012(U) 0.002(J) 0.01 (U) 

rluoronlheno N/A 2GOO 0.36(U) 0,09 0.38(U) O.tl9(J) O.:!Ci(U) 

lndono{1 ,:!,3•Cd)pyrono N/A o.G1 0.3B(U) 0.14(J) 0.3D(U) 0.02G(J) 0.3Ci(U) 

Mothylono chloride N/A 1 ~ O.OO:J(J) O.OO!i(U) 0.012 0.014 0.008 

Nnphlhnlone N/A 000 0.38(U) O.CO(U) 0.38(U) 0.35(U) O.:JG(U) 

Phonnnthrono N/A nlll 0,31!(U) 0.4S(J) 0.38(U) 0.35{U) O.:!C(U) 

Pyrone N/A 2000 0.041(J) 1 O.:JO(U) 0.074(J) O.:JG{U) 

Toluene N/A 1 000 O.OO!i(U) O.OOS(U) O.OOO(U) 0.002(J) O.OOS(U) 

Trlchlorolluoromothono N/A 710 o.ooa 0.003(J) O,OOG(U) O.OOO(U) O.OO!i(U) 

RACIONUCLIOES (pCVg) 

Plutonlum-239 0.002 24 0,0:!9(J)1 O.Q11 (U) 0.0181 0,0,6 0.003{U)1 

Uronlum·235 0.084 10 0,0241 0.026 0.0221 0.02 1 .17(U)I 

fNORCANICS (mgJI!g) 

Oorylllum 1,05 n/o 0.741 0,53 O.OS(J)1 0.52(J) O,HJ(J)1 

Cadmium 2.7 38 0.6' 0.53 O.B3(U)1 0.85(U) O.B(U)1 

Cobalt 19.2 4600 4,41 2.1 11(J) 3.6 2,4(Ul1 
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,. 

TABLE.3.,.4-3 (CONTINUED) 

RESUlTS OF CONFIRMATION SAMPLING IN THE EXCAVATION OFTHE PRS 32.002(b) ORAIN 
LINE 

LOCAnON ID ~.oc~es :~:-om' 

GAMPU! ID 013:•116.0&11 m:·DG-Oot: 
DEPTH PnJ o-3 0-3 

ANALYTe UTI. SAL 
INOnCANICS (m~'llg) 

eoppor H!.:! 2000 s.•' 5.3 

Load ~3.:1 <400 . ' 35.1' 7,8 

Morcury 0.1 ::3 5 0.1 ,, 

Nk:kel 1 !5.2 , soo c.ar 3.2 

Cliver NA 300 :: • .&' 2.1(U) 

Sodium 015 nla · 3::70 1 000 

Thallium , 
Vanadium 41 ,1) 

7.lnc 50.8 

• NIA • Not appllcabl•. 
b U • Undoloctod qunnllty (aoo AppondllC A). 
• J • t::sllmlltod Cl~nt!ty (aoo Appondlx A). 
a nla • Nor available, 
• NA • Not analylod. 

5.4 1.5' 1.3 

~0 15.111 V,!J 

23 000 7G.7(J)I 54(J) 

~=·06371 

013:•D8•0113 

o-o 

·o.s1 

:0,1 (J•)f,g 

O.OG{W)" 

S.O(J)I 

1.!S(U)' 

rnd 
o,::g(UJ)I 

D.3(J)I 

Q3,gl 

1 Voluo roproaonto tho maximum ol a snmplo concentration and l!llaborntory duplicate. 
u J• • Et:tlmatod quonU!y, blosod high (lloo AQpondlx AJ, ' 
11 UJ • Estlmatod undotoctad quantity (11oo Appendix A), 

:J.1.S Conclusions for the Crain l.lnes nt PRSs 32·002(o,b) 

32.06377 3:·063'71 

013NII·OI14 013:•DII-o015 

o-e 0-:1 

5.8 1,4(J)I 

:3.G(J•) 1,9 

O.OO(UJ) 0.05 

:J.3(J) O(U) 

1,Q(U) 1.5(U)' 

1 1::0{J) •405(J) 

O~{W) o.::::(U) 

11.1(J) 1.sCUl'l 
40.1 45.2' 

Tho result$ of VCA confirmation s~mpllng at tho Influent drnln llnos a.t PRSs 32~002(o.,b) 

Indicate that cont::lmlnants arc not prosont at I ovals greater than cleanup lovols or at lovols that 

would poso an unaccoptablo human health risk In ~oils surrounding tho drain lines. 

3.2 Phose II ond VCA Activities ot 1he PRS 32.002(a) Septic T:mk Footprint 

3.2. 1 Rotlonolc for tho Phase Ulnvcstlgotfon at the PRS 32..002(o) Septic Tank Footprint 

Phase I samples woro coll~ctcd on the hillside bolow PRS 32·002(a.). Results from thoso 

::amplos lndlcnto that chemicals moy havo pas:::oc through the septic systom. Thoro~oro, a 

Phaso II Investigation was rocommondod· for tho PRS 32~002(a) septic tank footprint to 

dotormlno tho n::1turo ond extent of any contamlMtlon ossocl\ltod with posslbla roloasos from 
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Pllast! II aruJ VCA Report 

tho formor septic tank. Tho Pho:::o II :::~mpling and aMly:::ls plan was Included In tho RFI Ropon 

for TA·32, and It wos updntod In tho Rcspon:::o to tho NOD for TA·32 (LANL, 995, 06·0128: 

LANL 1996, 06·0148). 

3,.2.2 Ph&~:;o II Field lnvcstlg.otJon .ot tho PRS 32·00:!(o) Septic Tonk Footprint 

Pht.lso II fiold activities at tho PAS 32·002(a) septic tank footprint began by ostabilshlng tho 

location of tha form or septic tank basad on archival onglnoorlng drawings ~nd tho location of 

the outfal pipe. Sompllng was concluctod In tho septic tank f:iotprlnt. A total of ton samplos 

were colloctod from eight locations (Fig, 3.2.2·1 ). Four Initial ::::Jmplos wore colloctod at tho 

corners of tho septic tank footprint n::: :::pocl1lod In tho Phose II sampling nnd analysis pion 

Included In tho RFI Report forTA·32 (LANL 1905, 06·0128). Those samples worA collactod at 

dopths of 0-12 ln. and 0-18 ln. u:::lng augers and dlsposnblo scoops. Those Gomplos wore 

anoly:od at on anolytlcnllnborotory for TAL motols ond SVOCs, ot tho MCAL for PCBs, and ot 

tho MRAL for gross alpha, bota, ond gamma radioactivity. Ao::ults lndlcatod that gross alpha 

contamination and mercury woro pro::ont In the so ::nmplos. Thorororo, four addltlonalsnmplos 

woro cotloctod just outsldo tho ::optic tonk footprint to bound thO oxtent of tho contomlnntlon. 

These ~ample::: woro anoly;:od nt tho MCAL by x·rny lluorooconco (XAF) for metals, and ot tho 

MAAL for gross alpha, bota, and gamma radioactivity. 

3.2.3 Nature ond Extent of Cont.omtnntlon at the PRS 32·002(o) Septic Tnnk Footprlnt 

Tho Phoso II Investigation nt tho PRS 32·002(o) septic tn:'lk footprint lndlcntod that morcury 

and gross alpha activity (llkoly associated with plutonium and uranium) woro prosont at a. dopth 

of 1 a ln. bgs within a 1 2·ft x B·ft aroa. Scroonlng results from tho MRAL Indicate that olpha 

radioactivity was pro~ont at levels ronglng from 7.24-1\8.6 pCI/g, rolatlvo to a minimum 

dotoctatllo activity of 1 3.60 pCi/g. XRF results lndlcato that mercury wns present ot lovols 

ranging from undOtC!ctoblo to opproxlmotoly 37.2 mg/kg, rclotlvo to a SAL of 23 mg/kg. The 

oxtont of contamination Is boundod by snmplo locations 32·06341, 32·1 002, 32·1 036, 

32·06343, and 32·06362 (Tobto 3.2.3·1 ). 
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OOl! fence and boulldary 
:::::omlnllne 
•• • • • PRS :l!!o002(a) dntln line 

• • a • • PRS :l2.00~(b) dllln lint 
""'"""""'"' Con104.1r mtoNII 2 n 
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•• 
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• Phftlell chlntc:ttliullon aample IOCitiOII 

C Pllaat II chllntc:tllrU&IIon aampht loCatiOn 
()(RP) 

X Pl\aat II cl'ollntc:ttl1:atlon 111<1 
VCA oonrtm~~uon umpte IOC:a!lOI'I 

~·OG:JGO I.Oeltlon ID 
o ~ ~n 

I r r t I r r I 
Soultll: nMAO 'I' Ao:l2", rJI WG 

loiOdfl4ld 11r: c;AAT()'Ia~ by A.t<rllll 7f.WO 

...... ·········· 

Ftg. 3.2.2•1. Locations of s:~mplcs collected :at tho PRS 32·002(o) septic tonk footprint. 
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TABLE 3.2.3-1 

:::e:SULiS FOR CHARACTERIZATION SAMPLES AT THE PRS 32·002(:~) SEPTIC TANK 
FOOTPRINT 

LOCATION SAMPLE 10 DEPTH FIXED LABORATORY MCAL MERCURY MRAL CROSS ALPHA 
10 {ln.) MERCURY RESULTS RESU1.TS0 

(mgfkg) (rnglkg) 

SAL 23 NJAC 

UTL 0.1 N/A 

32·00341 0132•90·0138 0·18 , 1.6 NAd 

32·0G342 01 32·90·01 39 0·16 25.3 NA 

32·06343 01 32·9C·01 40 0·13 3.7 NA 

32·0C344 0132·06·01 4, 0·12 37.2 NA 

32·06359 0132·06·0551 2·0 NA <5 

32·063tl0 01 32·06·0552 2·6 NA 10,7 

32·06361 0132·96·0553 2·8 NA 24.3 

32·00362 01 32·00·0554 2·8 NA <5 

32·1036 AAA1285 0·4 6.5° NA . 
32·1002 AAA4G91 4·6 140 NA 

• Ro:;urt:~ for morcury from thO mobl!o chomlctry nnalytlcallaborntory using x·rny 11uorosconeo for motnla. 
b Ro:;ullc for gro::n olpho ocUvity from tho mobllo radiological onolytlcal Joboratory. 
c NJA. Not oppllcablo, 
d NA • Notarn~ly:od, 
• Ro!lulll5 !Tio mnxlmum oftrlpllcato anolysoa, 

3.2.4 Rcmcdl:~l Activities :~t tho PAS 32·002(n) S~ptlc Tonk Footprint 

3.2.4.1 Rntlonolo for tho VCA ot the PAS 32·002(o) Septic Tonk Footprint 

RADIOACTIVITY 
RESULTSb 

{pCL'g) 

N/A 

N/A 

, 2.41 

, 1,36 

7.24 

24.82 

7.24 

13,44 

48.6 

10.34 

NA 

NA 

Tho Pha~o II invoztlgatlon at tho PAS 32·002(D) septic tonk footprint Indicated tho pro::once 

of olovotod levels of mercury and gross ~:~lpho rndlonctlvlty. MRAL rosults Indicated tl1at nlpho 

mdlonctlvlty wa:; prosont at levels ranging from 7.24-24.82 pCI/g, rolDtivo to a minimum 

dotoctablo activity o113.GO pC!/g. XRF and flxcd·lobora:ory results lndlc:atod thnt mercury was 

prosont ot lovo!s rong!ng from unClotoctablo :o approximately 37.2 mg/kg, ralatlvo ton SAL ot 

23 mg/kg. Socouso mercury was prosont nt !ovcls grontor than SAL and the site olfcrod oo.sy 

access and unconsoUdotod motorial tor excavation. tho contaminated motorial was removed 

from tho F'RS 32·002(a) septic: t:ank footprint nroa. 

Phase II ond VCA f?cporr for TA•32 25 SC'ptcmbcr 30, 1!J96 

., -... 
..:::. 
•j ... 

.. 

,_, ... 

~\ 

') .. ... _, ,. ... 
;:-! 

·· . 



Plws~ II and VO\ Report ; ' 

3.2.4.2 Clc::mup Lovol Oorlv:stlon forthe PRS :32.002(3) Septic Tonk Footprint 

SALs woro u:::od as cleanup lovols fer t~o COPCs ldontr.lod at tho slto boca use the noture of 

tho slto ond tho cloonup methodology mo.do thcso roo.sonobly nchlovoblo goals. Tho SAL of 

23 mg/kg wns soloctod as a cleanup lovolfor moreury. Tho SALs tor plutonlum-::39 (24 pCflg), 
. ' 

uronlum·234 (, 3 pCI/g), uranlum-235 (1 0 pCI/g); and uranlum6 238 (67 pCIIg) woro soloctod as 

cloonup love Is to address the gross alpha radioactivity dotcctod nt tho site. 

3.2.4.3 Remcdlol Implementation nt the PRS 3::.002(a) Septic Tnnk Foctprrnt 

Romodlal activities conducted at tho PRS 32·002(a) soptlc tank footprint lncludod oxcovotlon 

ond romovor of contomlnotod soli. Tho rosults from Pha!lo II ch:lractarlz:atlon samplos lndlcotoc! 

that contamination wos prosont at dopthsloss than 1 a ln. bgs. Thorotoro, tho footprint aroa was 

oxcavotod to a dopth of approximately :1a ln. 'bgs. Tho lateral boundary of tho oxcnvotlon 

moosurod 12 ft x e ft o.nd oncompossod the Phaso II snmpllng: ioco.tlons (Fig. 3.2.2·1 ), 

Approximately 4 yd3 of ::oil woro romovod from tho footprint o.roa. Tho oxenvatod matorlal was 

pill cod In a B·2S box for disposal. 

Restoration actlvltlos lncludr-d backfilling tho oxcnvntlon with cloon fill motorial obt3lncd from 

tho Los Alllmos County landfill stockpllo. Tho !Ill was compacted using tho backhoo bucket, and 

nntlvo gross sco~ and mulch woro dlstrlbutod ovor tho oroa. 

3.2.4,4 Conflrmotlon Snmpllns :1t the PAS 32·002(n) Septic Tank Footprint 

Two conflrmotlon so.mplos and ono dupllcnto sompro woro colloctod from tho boso of tho 

excavation (Fig. 3.2.2·1 ). Thcso samples woro sont to an analytlco.llaboratory to confirm that 

the cleanup goals of tho VCA woro nchlovod. Tho samplos woro an31y:od for TAL metals, 

Isotopic plutonium, Isotopic uronlum, and gnmmo spoctromotry. Tho rasults from tho confirmation 

snmplos show that no orovo.tod lovols ot mercury or radloo.c:tlvo contamination romoln at tho 

slto (Tablo 3.2.4·1 ). 

3.2.5 Conclusions for tho PRS 32·002(a) Septic Tank Footprint 

Tho results of VCA confirmation sampling at tho PAS 32·002(a) footprint lndlcoto that no 

olovatod lovols ot COPCs romaln at the site. Thoroforo, tho VCA wns succossfulln romovlng 
' 

~II contamlnZ~tlon grantor than cleanup lovols from the slto. 

Scplcmbcr 30, 1~96 26 Phuc II and VCA Rrport tor TA-32 
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TABLE 3.2.4-, 

RESULTS OF CONFIRMATION SAMPLING AT THE PRS 32·002(o) SEPTIC TANK FOOTPRINT 

ANAl.VTE 

Aluminum 

Arsenic 

Barium 

Cudmlum 

Calcium 

Chromium 

Co bolt 

Copper 

Iron 

Load 

MagnMium 

Monganoso 

Morcury 

Nickol 

l'otn:;slum 

SodiL1m 

Vanadium 

Zinc 

l'lutonlum-238 

Plutonlum·239/240 

Uronlum·234 

Uranlum·235 

Uronium·238 

• nlu • Not DIIDIIDblo, 
b U .. Undotoctlld, 

LOCATION 10 ~2·06344 

SAMPLEIO 0132·96·0801 

DEPTH On.) 0-6 

un. SAL 

INORGANICS (mgll<g) 

38 700 77 000 24 00 

7.82 n/;Jl 1,4 

315 5 300 42 

2.7 38 2.1 

6 120 n/a 890 

19.3 211 16 

19.2 4 GOO 1.4 

15.5 2 800 12 

21 300 n/n 4 200 

23.3 400 61 

4 610 n/a 270 

714 n/a 180 

0.1 23 9.4 

15.2 , 500 4 

3410 n/a 410 

915 n/a 290 

41.9 540 7.9 

50.6 23 000 67 

RAOIONUCLIOES (pCUg) 

0.014 27 -0.002 

0.052! 24 0.495 

, .94 13 1.4 

0.084 10 0.07 

, .82 67 1,5 

Ph:~cc II nnd VCA Report for TA·32 27 

~2·06342 ~2·06~42 

0132·96·0802 0132·!lG·0807 

0-6 0-6 

3 200 3 GOO • 

2.2 1.8 

42 40 

0.54 (Uf 0.53 

, 300 980 

9.8 9.1 

1.8 1.8 

6 5.1 

4 500 5 200 

32 31 

480 520 

120 140 

5.9 9.3 

2.8 2.9 

430 490 

230 220 

7.7 7.9 

39 32 

0.002 0.002 

0.134 0.159 

1.3 1.3 

0.06 0.06 

1.5 1.5 
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3.3 Phose II nnd VCA Activities ln the Outf~U Areil at PRSs 32..002{a,b) 
' ' 

3.3.1 R.atlonnlc for tho Phase II tnvcstlgatlon In the Outfall Area at PASs 32·002(o,b) 

Phn~c I snmplom woro coli octad In tho out1nllaron at PRSs 32·002(a,b). Analytical results from . . .. 
thoso snmplos Indicated that mercury, mnnganoso,load, chromium, nnd Aroclor 1260'"" woro 

prosont at concentrations aroator than SAl.s. A Phase II Investigation was thoroforo 

rocommondod to rurthor doflno tho noture ond extent of contamination In the outfall area. To 

detormlno whothor romodlotlon of tho outtoll nron would bo required, a full scroonlng nssossmont 

and humM health risk t~sso:,;smont wor& conducted, 

3.3.2 Phase II Field lnvestlgntlon In the Outfnll Area at PRSs 32o002(a,b) 

Tho Phnso II ::o.mpllng and o.nalysis pion wns Included In tho RFI Roport forTA-32 (LANL, 995, 

06·0128). Tho objoctlvo of tho Phaso II lnvostlg3.tlon In tho outfall nroa at PRSs 32~002(tl,b) 

was to choroctorlzo tho pro~onco of r:ldlonuclldos and cotormlno tho Into rat and vor.lcnl oxtont 

of lnorganlcs and PCB contamination. T.o cht~roctarlzo tho natura ond axtont of radlologlcnland 

lnorganlcs contamination, 29 somplos wore colhlctod from 29 locations et dopths of 0-10 ln. 

Each samplo was scroonod by XRF formotals and analy:od for tritium and gross alpha, bota, 

and gamma radiation at tho MRAl. Oata from thoso snmplos waro thon usod to sol oct sampling 

locations tor flxod·loboratory onolysos. S~mplos for flxad·labomtory nna.l~·sos woro solocted 

from orons with olovolod concantrntlons of mota Is and gross bota ra~looctlvlty. To bound tho 

oxtont of contamln~tlon, somplos for flxod·laboratory ano.ty~os wcro also soloctod from oreos 

with no otovntod concentrations of motols nnd radioactivity. 

Twolvo samples wcro eolloetod from nino of tho lnitlal291ocatlons forflxod·laboratory analysis 

for TAL motols, SVOCs, Isotopic plutonium, Isotopic uronlum, amorlclum·241. and tritium 

(Fig. 3.3.2·1). Ton of thoso somplos wore colloctod from a depth o16-12 ln •• and two wore 

colloctod from a depth of 15-22 ln. 

To choroctorlzo tho oxtont of PCB contamination, 5 ::omplos wor~ colloctod from 5 locntlons 
' ., 

at depths up to a ln. bgs (Fig. 3.:3.2·1). Tho::;o somplos woro onoly:od for PCBs In the MCAL. 

PCBs wore not dctoctod in any of tho flvo:samplos. 

' ' 

Tho following socllor.s discuss tho background comparison and scroonlng assessment for the 

Phoso I and Phaso II choroctorlzatlon data. Socouso PC6s woro notdotoctod In any sample, 

PCSs ore not included In tho scroonlng assessment. 
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3.3.3 Bnckground Compnrtsons 1or Chamcterl:zntfon Somples In tne Outfall Area at PRSs 

32.002(a,b) 

lnorganlcs. Twolvo :;oil samplos colloctod during tho Ph:~ so II lnvostlgntlon of tho outfall a roo 

at PASs 32·002(a,b) woro onnly:od for TAL motnls. Soma of thus<.' onolysos lncludod ono or 

moro laboratory dupllcatos. f:or tho purposos of t~ls scroonlng asso~smont, tho hlghost 

dotoctod valuo wos usod for ~amp los whoro o. laboratory dupllcato was onnly:od. In addition, 

six soli somplos colloctod during tho l'ho:3o I lnvostlgotlon.of the outfall oroa and onoly:od for 

TAL mutols woro lncludod in tho background comparison. 

Twolve lnorganlcs woro dotoctad abovo tholr b~ckground seraonlng voluos In at Joost one 

samplo: arsonic, borlum, codmlum, chromium, cobalt, c:oppor, load,. morcury, cllver, thallium. 

vanadium, ""d :Inc. No furthor background comparisons arc porformcd for cadmium, morcury, 

silver, and thallium bocauso tho b"ckground dnta for thoso motnls are lnadoqunto to support 

othor stotlstlcol tocts. Thoreforo, thoso four motnls oro corrlod forward to the scroonlng 

assossmont. 

Furthor background comparisons woro performod tor arsonic, bnrlum, chromium, cobalt, 

copper, lend, vanadium, and :Inc. ihe:;o comparisons woro conductod'accordlng to •Applleotlon 

of LANL Background Oato to ER Project Doclslon-Mnklng• (Rytl ot al. 1996, 1298). iho data 

forthoso mota Is do not appear to satisfy normality assumptions: thoro~oro, nonparamotrlc tosts 

waro u&od for further background comparisons. Tho Gohnn modification to tho Wilcoxon Rank 

Sum tost and tho Ounntllo tost wore usod for thoso evaluations. Tho .Gahan tost Is bast sultod 

for assosslng comploto shifts In distribution, whoroas the Quantile tost Is bottor sultod for 

assessing pnrtlal shifts. Thoso two tosts can dotoct most types. of dltforoncos botwoon 

distributions. Obsorved clgnlflconco lovols (P·vnluos) for· those\ tosts are prosontod In 

Tabla 3.3.3·1.11 a P·valuo Is loss than som·o.srnall probability, typlc~lly 0.05, thon thoro Is ~omo 

ranson to suspect that thoro Is a diftoronco botwoon tho background nnd site distributions; . . 
othorw!sa, no dlfforonco Is lndlcatod. 

' '. 

Tho results for arsonic, barium, cobalt, and vonodlum oro Indicativa of slto concentrations that 

oro not statistically olov~tod abovo background. Howovor, tho rosults for chromium. copper, 

load, and ::Inc are Indicativa of :::Ito concontratlons that oro groator than background. 

9asod on tho background comparisons and lurthor statistical tests portormod to compare site 

and background data, cadmium, chromium, copper, lond, morcury. silver, thallium. and ::Inc 

aro corrlod forward to thu scroonlng ossossmont. Tho concontratlons for oach sample that has 
·' •!; 

at lonst ~no valuo above background scroonlng values for thoso n.nalytos oro prosontod In 

Tablo 3.3.3·2. 
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TAEILE 3.3~·1 

STATISTICAL TESTS FOR BACKGROUND COMPARISON FOR CHARACTERIZATION 
SAMPLES FROM THE OUTFALL AREA AT PRSs 32·002(o,b) 

ANALYTE GEHAN TEST P·VALUE QUANTILE TEST P·VALUE 

Ar.::onlc 0.99 0.49 

Barium , 0.99 

Chromium 0.31 0.012 

Cobalt 1 , 
Copper 0.20 0.041 

l.ood <0.0005 <0.0005 

Vonodlum , 0.98 

Zinc <0.0005 <0.0005 

R:~cflonuclldcs. Twotvo coli camplos collected during tho Phaso II RFI •>f tho outfall nrco nt 

PRSc 32·002(n,b) wcro ::tnalyzcd for nmcrlclum·241 ,Isotopic plutonium, Isotopic uranium, and 

tritium. Somo onoly::;os Included ono or more laboratory duptlcntos. Tho hlghost dctoctod value 

for thc:.>o somptos nnd dupllcntos was usod In thlc scroonlng assessment. 

Six mdlonuctldos woro dctoctod obovo tholr background :::crooning vnluos: amorlclum-241, 

co~lum-1 37, plutonlum•239, ur~:~nlum•234, uronlum·23S,and uronlum·23B. Thoso rodlonuc:lldo:o 

nro corrlod forwllrd to tho screening assessment. Tho dlltn for thoso six rodlonuclldos oro 

pro:;ontod In Tllblo 3.3.3·3. 

Evoluntlon Of Orgnnlcs. Twelve soli S3mplo:; colloctod during tho Phoso lllnvc::tigatlon of tho 

outfall oron at PRSs 32·002(o,b) woro onolyzod for orgonlcs. In addition. six soli r:omplos 

colloctod during tho Phnso I lnvo:;tlgatlon and nnnlyzod for orgnnlcs are Included In this 

evaluation. Two organics, bls(2·cthylhoxyl)phtholoto and dl·n·butyl phthalate, wora. dctoctod 

in ono or more of thcso !;amplos. Those two chemicals oro carried forward to tho screening 

O!;sossmont. Tho data for thoso chomlcors oro presented In Table 3.3.3-4. 
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TABLE 3.3.3-2 

INORGAtnCS WITH CONCENTRATIONS ABOVE BACKGROUND SCREEUING VALUES IN 
CHARACTERIZATION SAMPLES FROM THE OUTFALL AREA AT PASs 32-{)02(a,b) 

LOCA TlCN I<) S.u.ti'LE 10 OErJH CAC!.tUU C .. .F.vU;1.;U COFFER lE&O IIEfiCUf\Y 
f.n.) (a:~\;} (1t~\i) (~\;} (mi\il (!r'g-'\;) 

un li'AI tl'A 2.6t 19.2 15.5 2J.3 0.1t 

SAL N'A PUA ~c 211) 2W:: .CO<: 2~ 

~2-<i6325 0132·9~321 0-6 O.S36d 24 0:: 92(Jt)of,E u.Qll 12 

12-!16323 0132-!'t>-0312 0-6 0.5?(\Jj 2.4 U(Jt) 1E 0.12(U) 

~2-06313 OJ32·!'t$-0323 0-6 I ec :;1(Jt} 200 42 

PZ-06313 0132-96-0324 15-22 0.51(U) 9.1 3{Jt) 11 PlA~ 

~2-V6312 0132-S&-0325 0-6 u 11 27(Jt) 22G u" 
~2-06312 0 I 32-S5-0326 6-12 0.52(U} 7.';. 6.2(Jt) . 37 6.4 

~2-o6315 0132-96-0327 ()-6 0.53(\1) H. 5..3{Jt) -56 u 
~2-063~ 0132-~751 ()-6 0.51(\1) 3 7.1 4J(J-~ o_2(l 

P2-uJs7 0132-S&-0752 0-6 0.~ 6.3(1l 6.7~ 40.6(J.)d 1.4 

132~54 0132-96-0754 0-6 0..5{\1) u 3.1 IS(J-) 0.4c 

132-06314 0132-~6-0755 o-6 05{V'J u 2.£ 9.3(J..) O.:t 

132·1014 AM4703 o-4 t.! 37 IE 15< 17(1/ 

132·1015 AM4704 o-4 3 100 36 4SC 51(J)4 

~2-1016 MA47u5 0-5 S.E CCC 110: 16(1( 303(J)d 

32·1017 AJ.J..41~· o-6 O.E 5E - 11 . - . 2~ - 1Jil 

!32·1018 AAA4707 G-15 0.4. BE 4.3 4E <0.1~ 

• "'". rkA. aw&aU•-
• Tt•~r.aMun va'A h t.e t.aO:go.ni rar~ ·us used as a back'jrO.f"d sc.rE ~ va\Je. 
c ria= th baO:~OI..r.d va.'l.le Is S"taiatl!. n-.e C'~tedrA lr.Ot ns llY.:1 as a back7CU"Id SCI"~ v-h. 
'V&'utJ rf;KGS6t'ols f-.e IT".a.r!m.rn d d s.atr{lt conce.-.:ra'b"l&'"ld ts Ca.bcta!Giy d~~·-
• J t • ~!oo q.s:;At f, tias&J li-jl (stt }f~4;rd:t A) . 
I U,. Ur&itedOO q«ttJ (~ }Werdl A). 
'JlA "'lkA anaiyz~ 
'Va.'ues h ~ G•tEw t.4 SAL 
1 J- • Esetna~~ cpW"af, tl&~ few(,~. "'f~l A). 

SilVER ntALUliU u;c 
(m~\;) (~\g) (~t)\;) 

r/ac 1t; 50.E 

36C 5.4 23 ()()( 

6.14<l 2.1(U)of 51.g:: 

2..(M 2.4(11) ·U 

·~ 2.f(U} 19C 

.c 2~ ~s 

21 2.1(\J) 11(i 

3.1 2.1(U) 37 

. 2.1 - 2..1(Uj - -- 45 

21.\li 1.3(Uj 57(J.) 

~f t..3(l.I)C 43. f(J-Y:: 

2(\1, 1.3{U) 3a{J-) 

21\11 t.3(U) 2t(J-) 

7 0.3 73 

2e 0.6 17C 

15< 2.4 32( 

- . ·~ -- <o.l 1-C~ 

2.E <0.1 5( 
~ 
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LOCATION 10 

UTL 

S.U 

32-06325 

32-06323 

32-06313 

32-06312 

32-06312 

32·06315 

32-06353 

32-06357 

32-06358 

32·06314 

TABLE 3.3.3·3 

RAOIONUCLIOES WITH CONCEUTRATJONS ABOVE BACKGROUND SCREENING VALUES IN 
CHARACTERIZATION SAMPLES FROM THE OUTFALL AREA AT PASs 32-002(a.b) 

SAYPlE 10 DEPTH AJ.ffAICIUM·241 CESIUJ.I-137 PlUTOlliUPJ-239 URAUIUM·234 URAUIUJ.I-235 
(in) (pCVg) (pCVg) {pCi'g) (pCVg) (pCi'g) 

N/Aa NIA 0.336b 1.7b 0.092b 1.94 0.084 

N!A N/A 22 5.1 24 13 10 

0132-96-0321 0-6 0.228(J)C,d NAe 1.7(U)c,f 1.66C 0.073{U)C 

0132-96-0322 0-6 0.04(UJ)9 NA 0.389(U) 1.35 0.065(U) 

0132-96-0323 0-6 1.07(J) NA 3.76(U) 3.55 0.126(U) 

0132-96·0325 0-6 0.929{J) NA 5(U} 1.96 0.075(U) 

0132·96·0326 6-12 O{U.J) NA 0.356(U) 0.81 0.027(U) 

0132·96·0327 0-6 0.077(UJ) NA 0.613{U) 0.937 0.034(U) 

0132·96-0751 0-6 0.31(U)C J.JC 0.091C 1.6C 0.086{J)C 

0132·96·0752 0-6 0.34(U) 2.56 0.916 3.2 0.16(J) 

0132·96-0754 0-6 0.28(U) 0.61 0.108 1.5 0.06{J) 

01:12-96-0755 0-6 0.29(U) 0.58 0.099 1.4 0.07(J) 
-- .. - - - -~-

• N'A = Not appT~ca!le. 

URAfllUM·23B 
(pCVg) 

1.82 

67 

1.7JC 

1.47 

3.04 I 

1.6a I 

0.592 

0.8161 

2.Q4C 

3.8 

1.4 

1.8 

• Va.\.19 rfpc-e~er.ts 11a rna.irrtx'n r~~cd tad~ o:nce."''t-afun h sea flam lA\11.. Etr.1.r0f"IT'~E-il'..al &.rr-ei!'.JriCe R<'PQU (Putf"Ul rrt at 1997, 021 t; ESO t 308, 0403; ESG 
1959, 0008; Em.i.trrr.e.•:.:.l Prctcd".co G!'0.4) 1990, 0437; Em'.ror.rrcr.bl Prot~ G~ 1992, 07-40)

c Va\!a represents f".a 11"'-X'm.m cf a sa.':',Pg CO'lC('t.tra5on and i".s labora!.x'f ~JCa~a. 
' J"' Est:rna!~ qua.-.ftl (seg A;-r-coix A). 
• tlA = Not a!" .a. 'yz ed. 
I u = Und,:t=cte;J q.Jar,f..~l (5e9 ~~A). 
1 W = Esf.rr.a~:d tr!IB!ec!rd q;ar.t:t1 (s~g "•~x A). 
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TABLE 3.3.3-4 

ORGANIC COMPOUNDS OETECTEO IN CHARACTERIZATION SAMPLES FROM THE OUTFALl. 
AREA AT PRSs 32•002(u,b) 

LOCATION 10 SAMPLE ID DEPTH BIS(:\·ETHYLHEXYL) OI·N·BUTYL 
On.) PHTHALATE PHTHALATE 

(mglkg) (mglkg) 

SAL N/Aa N/A 32 6 500 

32·1015 AAA4704 0-4 5.5 <0.33 

32-1016 AAA4705 0-5 <0.33 0.92 

32·1 017 AAA4706 0-6 <0.33 1.7 

32·1018 AAA4707 0-15 <0.33 2.2 

32·1019 AAA4708 0-15 <0.33 2.9 

• N/A • Not oppllcnblw, 

3.3.4 Screening Assessment for Chur:scterlz:atlon Samples In the Outf:~ll Area at 

PASs 32·002{a,b) 

This soctlon dlscus::as the eompnrlson with SALs for COPCs dotoctod nt lovols greater than 

background scroonlng lovols In tho Phose II lnvostlt;atlon of tho outfall aron at 

PRSs 32·002(a,b). Eight lnorganlcs (cadmium, chromium, coppor. ·lend, mercury, silver, 

thallium, and zinc), six radlonuclldos (amorlclum·241, coslum-137, plutonlum·239, 

uranlum·234, uranlum·235, and uranlum·238), and two organic compounds 

[bls(2·othylhoxyl)phthalato and dl·n·butyl phtholato] wero dotoctad at levols abovo background 

screening vnluos. 

Greater thQn or oqunl to SAL. Throe chomlenls, total chromium. load, ~nd moreury. wore 

c:etoctod at concontrntlons grantor than their SALs. 

No SAL. All chomlcnls carried forward to tho seroonlng ossossmont hnvo SALs. 

Loss than SAL. Thlrtoon chomlcols woro dotoctod at concontrotlons loss than tholr SALs: 

cadmium, :oppor, silver. tha.lllum, :Inc, bls(2·athylhaxyl) phthalnto, dl·n-butyl phthalate, 

amorlclum·214, coslum-137, plutonlum·239, urnnlum·234, ur:~nlum-235, and uranlum·236. 

Septcmi:Jor3D, 1996 PhDSf! II lind VCA Roport lor TA•32 
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To evaluate multlplo chemical o11octs for this data set, COPCs dotcctod 11t concentrations loss 

than their SALs wore grouped according to tholrtoxlcologlcnl oftocts (cnrclnogonlc, radiological, 

or noncorclnogonlc). Bocnuso thoro lti only ono corclnogcn, bls(2·othylhoxyl)phthnloto, a 

multlplo chemical ovoluntlon Is not conducted for this c:ltogory. SALs for oil chemicals wore 

normollzod and sum mod as doscrlbod In Section 3.0 of tho RFI Roport {LANL 1995, 06·0128). 

Tho ro~ults of tho anolysls oro shown In Table 3.3.4·1. 

TABLE 3.3.4-1 

MULTIPLE CHEMICAL EVALUATION FOR PHASE II CHARACTEFUZATION SAMPLES IN THE 
OUTFALL AREA AT PRSs 32·002(a,b) 

CHEMICAL SAMPLE SAL NORMALIZED 
VALUE {mgll<g) VALUE 
(mg/kg) 

SAL BASED ON RAOIOt.OGICAL EFFECTS 

Amorlclum·24 1 1.07 22 0.05 

Ccalum-137 2.56 5.1 0.5 

Plutonlum-239 0.92 24 0.04 

Uronlum-234 3.55 13 0.27 

Uranlum-235 0.16 10 0.02 

Uranlum-238 3.6 67 0.06 

NORMALIZED SUM 0.94 

SAl. BASED ON NONCARCINOCiENIC EFFECTS 

Cadmium 5.6 38 0.15 

Coppor 170 2 800 0.06 

Ol·n·butyl phthol::~to 2.9 6 500 0.004 

Sllvor 150 380 0.39 

Tholllum 2.4 5.4 0.411 

Zinc 320 23 000 0.01 

NORMALIZED SUM , .1 
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Tho rosults of tho rodlologlcal multlplo chomlcal evaluation aro loss than· one, Indicating that 

odvorso humon hoolth oflocts oro unllkoly. Thorofare, thoso rodlonuclldos oro ollmlnatod as 
' 

COPCs. Tho ro~ults of tho multfpfo chomlcol.cvaluatlon basad on noncarclnogonlc offocts oro 

slightly grootarthan ono, lndlcotlng that advorso human hoalth alfocts may bo ~osslblo. Thoso 

chomlcols contributing mora th:1n 0.1 to tho normoll:od sum (codmlum, sllvor, ond thnlllum) oro 

corrlod forward to tho risk ossossmont. All othor chomlc:lls with concontratlons bolow tholr 

SAL~ oro ollmlnotod as COPCs. 

At tho conclu:ilon of this scroonlng nssossmont, throo chomlcnls with concontratlons grantor 

than SALs (total chromium, load, and morcury} ond throo chomlcnts with concontrntlons IGss 

than SALs (cadmium, sllvor, Md tholllum) oro corrlod forwnrd to tho risk assossmont. 

3.3.5 R!si< C~lculatlons for tho Outfall Areft at PRSa 32·002(a,b) 

A human hoolth risk ossossmont was conductod on tho chnractorl:atlon data from tho outfall 

aron ot PASs 32·002(n.b) to dotormlno who thor odvorso human health offocts woro llkoly for 

rocrontlonol u~ors of tho outt.:all ~roa. Socouso tho outfall a.roa Is a stoop cliff (38•-74°), It Is 
' ' 

highly unllkoly to bo dovolopod for rosldontlal uso (soo Soctlon 3.3.5.2., ). Therefore, rllsldantlol 

usc of tho outfall O'On was not consldorod. Tho risk was calculntod tor tho most llkoly oxpo~uro 

(MLE) and tho reasonable maximum oxpo::uro (RME) In tho rocrootlonol sellnorlo. Tho 

oxposuro concontrotlons for tho MI.E usod tho llVOrngo of the sample vnluos: tho oxposuro 

concontrotlons for tho RME usod tho 95% uppor confldonco limit (UCl.) _of the moon of the 

samplo values. Tho rosults lndlcato that potontlal oxposuro to COPCs ln tho soli In tho outfall 

oroa at PRSs 32·002(o,b) should not result In unoccoptablo corclnogonlc rls!c or odvorso 

noncarclnogonlc hoolth ortocts nt the MLE or RME. 

Tho human hcolth risk ossossmont prosontod l':oro follows tho procoss outllnod In tho policy 

document "Rlsk·Bnsod Corroctlve Action Procoss• (Oorrlos ,996, 1297). Tho human health 

risk as:lossmont procoss consists of four .stops: rovlow of COPCs, oxposuro a~sossmont, 
' 

toxicity ossostimont, and risk choractorlzatlon. 

3.3.5.1 Rev lew of COPCs ond Extent of Contnmln:~tlon for the OutfniJ Are~ at 

PRSs 32·002(n,b) 

Tho scroonlng assossmont for PAS 32·002(o,b) lcontlflod six COF'Cs,. throe dotectod at lovols 

groater than SALs (total chromium, load, and mercury), and throo dotoctod at lovots loss than 

SALs (cadmium, sllvor, nnd thallium). 
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Tho ri:;k a:.;$cssmont addrosGing tho olovatod lnorgnnlcs Is basad on loboratory analytlcnl data 

from an oxposur(l unit located above the main topographic bronk In the hill slope 

(Fig. 3.3.5·1 ). This a roo was GOicctod to assess oxpoGuro for two reasons. 

First, tho XRF :;crooning oato nnd laboratory onolytical data both Indicate that COPC 

eonccntrntlons are hlghor In tho orca abovo the topographic break. For cxomplo, scrooning 

results using XAF for mctnls Indicated thot mcrcu:y MIS present In tho upper portion of the 

outfall area at concentrations ranging from approximately 6.12-49 mg/kg. XRF mcm;uromcnts 

In tho lowor portion of tho outfall oren wore much lower, ranging from opproxtmotoly 

5.55-7.05 mg/kg. Laboratory anolytlcal data confirm that mercury 1:; prosont at levels greaten 

thon tho SAL (23 mg/kg) only In tho upper portion of tho outfall oroa. Additionally, laboratory 

analytical data Indica to that tho highest lead concentrations woro dotoctod In tho uppor portion 

of tho outfnll oro a. Tho highest detected lead conccntrot!on,1 GOO mg/kg, wo~ usod to ovoluato 

tho human honlth risk associated with tho presence of laod In tho outfall orca. 

Second, tho area abovo tho topogrophlc brook Is proximo! to tho mesa top, and Is cxpoctod to 

h£~vo tho groatos: llkollhood for rccrootlonol uso. Thorororo, tho risk o.ssossmont conducted 

using dotn from tho orca above tho moln topographic brook represents n worst·cnso risk 

cotculotlon for recreational uso of tho ontlro outfall oroa. 

3.3.5.2 Exposure A~scssmcnt 1or the Out1oll Arco ot PASs 32·002(o,b) 

Exposure osso:ismont is tho process of qunntlfylng tho oxposuro to a chomlcnl by monsuring 

or estimating tho Intensity, frequency, and durnllon of exposure. Tho principal olomcnts of 

oxpo:::uro ossossmont Include: 

• ch~tractorlzatlon of physical setting, 

• Identification of potentlolfy oxposod populations Md oxposuro scenarios, 

• ldontlficntlon of potential oxposuro pathwoys, 

~ calculation or mcosuromcnt of exposure point concentrations, and 

• ostlma~lon of potential chemical Intake. 

Each of those :;tops is dc:>crlbod In the following soctions. 
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Ffg. 3.3.5·1. An:llyticnl results for lead :lnd mercury In the outfnll nrco nt PRSs 32.002(n,b). 
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3.3.5.2.1 Charnetcri%.1tlon of Physlcnl Scnlng for the Out1~11 Arco at I'RSs 32·002(o,b) 

Tho outfall aroa for PRSs 32·002(a,b) Is sltuatod on a stoop canyon slopa bohlnd tho Los 

Alamos County Public Works Deportment Pavomont Management Division. Tho ontlre outfall 

oro a is located on Deportment of En orgy (DOE) property. Tho upper portion of tho otJtfoll a ron 

Is a stoop slopo (38°), and tho mlddlo portion Is o stoop cliff (74°) thnt forms a topographic brook 

on tho hills/do. Tho !owor portion f::ms out to a gentle stopo (24°), 13ocouso of tho stoopnoss of 

tho torroln, tho outfall area might btJ u~od for hiking or climbing, but It Is highly unllkoly to bo 

dovotopod for rosldontlat use. 

3.3.5.2.2 ldcntificntlon of Potentially Exposed Populations Dnd Exposure Sccnnrlos for the 
Outfoll Arco ot PRSs 32·002(n,b) 

ldontlficatlon of po:ontlt:~lly exposed populations rcc;ulre:t Investigation of tho clrcumst:Jncos 

under which lndlvldu4!1s may como Into cont4lct with COPCs at tho :;Ito. Bocausa of tho site 

topography, tho potentially oxposod population would likely bo hlkors ond rock climbers. 

Thorcforo, tho rocroo.:Jon:JI scenario will be usod to ovaluoto tho actual ~xposuro case. The 

exposure pommotcrs of tho rocrcatlonol scenario aro listed In Appondlx 0 and oxplolncd In 

dctoll In tha guidance document ·Risk·Basoc Corroctlvo Action Process• (Dorrlos, 1 996, 

1297). 

3.3.5.2.3 ldentiflcotlon of Potcntl~l Exposure Pathw~ys for the Outfotl Area ot PRSs 32·00:!(~,b) 

Exposuro pathways arc tho mechanisms through which on Individual may como Into contact 

with a chomlco.l In tho onvlronmont. l::xposuro pnthwoys oro Influenced by onvlronmontal 

conditions, tho potontlol for tho chemical to move from one modlum (o.g., soil, wator. or o.ir) to 

onothor, and tho gcnornlll!ostylcs and/or work octlvltlos of tho potentlnlly oxposod population 

(e.g •• hiking, gardening). Although many potential pothwoys oro possible, only a few may btl 

complete. For a pathway to bo complete, coch of tho following olomonts must exist: 

• a :;ourco and mochonlsm for chemical rolcusc Into tho environment (e.g., 

nlr, wator, or soil), 

• o point of contact with the environment, 

• on exposure routo ot tho cont:lct point (G.g., inh:llatlon, lngostlon, or dermal 

contoct), 01,d 

• a receptor. 

COPCs at PRSs 32·002(o,b) oro In tho ~urfaco to nonr·surfoco soli or sediments, and complete 

pathways arc pos:::lbio. 
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A conccptunl oxposuro modalis prosontod In tho RFI Work Plnn forTA·32 (LANL 1992, 0783). 

Tho following potontlal humun oxposuro puthways oro ldontlflod: . 

• lnc!dontnl lngo!:tlon of soil, ; 

• dormal contact wltn soli, nnd 

• Inhalation of fugitive dust. 

The sa oxposuro pathways woro ovo.luatod for tho rocroatlonal oxposuro scenario In this risk 

nssossmont. 
i 

3.3.5.2.4 Calcul<~tlon or Mansurement of Exposure Point Concentrations for the Outfntl Area ot 
PASs ~2·002(a,b) 

Tho outfa.ll aroa for PRSs 32·002(b,b) Is o stoop slopo thnt d~Jsconcs to a cliff and than fans 

out to a gontlo slopo noar tho canyon bottom. Tho cll!f soctlon forms n topogrnphlc broak such 

that tho outfall aroo can bo consldorod ns uppor nnd lowor portions. Analytlcnl data for the 

outfnll aroa indlcclto that COPC concentrations cHo hlghor in tho portion above tho topogrophlc 

broak than bolow tho brook. Thoroforo, tho rosults ol tho risk assossmont on tho dot3 for tno 

uppor portion of tho outfnll oron will roprosont o worst caso for rocroatlonal uso ol tho ontlre 

outfall o roo at PASs 32·002(a,b). St:1tlstlcs ond concentrations usod In the risk nssessmont are 

presented for tlach COPC In Appendix 0~ 

3.3.5.2.5 Estimation of Potential Chcmlc:al'lntnkc for tho Outfull Aroo at PRSs 32·002(u,b) 

Tho hoalth ha::ards associated with oxposuro to a COPC arc proportional to tho amount or tho 

COPC tokon up by thO body (I.e., tho doso). Intake of COPCs Is cnlculo.tod for a:1ch of the 

potentially com plato pathways Included In tho rocroatlonal sconarlos Inn dotormlnlstlc manner 

os described In "Risk Assessment Guldnnco for Superfund, Part A•:(EPA 1989, 0305). 

Bocnuso tho toxicity endpoints tor load oro spocUic to child ron. toad was ovnluntod using the 

lntogrntod Exposure Uptoko Bloklnotlc (IEUBK) Model. Tho IEUSK Model ostlmatos load 

uptako and resultant blood load concontrntlons In child ron (EPA 1994, 1 178). To dotofmlne If 

land soli concontratlons In tho outfall :1roa posod unduo risk to chlldron potontlnlly using the 

site for recrontlonal actlvltlos, load uptake from solllngostlon duo to rocrootlonoloctlvltlos at 

tha slto wos ad dod to mod clod load uptoko for a ro:.idont child, Tho 'modal default values for 

food Ingestion, water ingastlon, and nlr c:oncontrntlon ware used becnuso no roprosontntlve 

slto-spociflc datn wore nvollnblo. 
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Spociflc oxposuro parametorc roloting to tho rocroatlon:ll ceon:lrlo nro shown In Appondlx 0. 

Tho MLE :;eonorlo accumos that n parson would bo hiking outdoors at tho :;Ita tor 2 hours par 

doy for 10 doys par yo or for nina yoors. Tho RME sconarlo assumes that a ponon would be 

hiking outdoors at tho slto for 2 hrs por day for 170 days per year for 30 years. Tho scenario 

usod In tho IEUSK modol assumes a child would bo outside ot tho slto for 2 hrs pordny for ,70 

days par yoor for 7 ycors. 

3.3.5.3 Toxicity Assessment for tho Out1.oll Area ot PRSs 32·002(n,b) 

Tho purpose of tho toxicity ossoscmont Is to prosant Information rogllrdlng the potontlol for 

COPCs to cou:o odvcr:o hoolth offocts In oxposod Individuals. An oddl:lonnl purpo~o Is to 

provide an ostlmota of tho rolotlonshlp botwoon tho extant of exposure too chomicnl and the 

lncroosad likelihood and/or covorlty of adverso health affects. Tho EPA has do rived roforonce 

dosos to doflno a level o1 oxpocuro that would not bo ocsoclotod with adverse affects 

throughout a lifetime. This Information Is prc::ontod In dctollln tho toxicity profiles for oach of 

tho COF'Cs Included In Appendix D. 

Six COPCs woro rotalnod o.t this site: codmlum, total chromium, load, mercury, silver, ond 

thallium. Codmlum Is cla:::sl11od as a probable human corclnogon. Chromium Is cla::::::lflod os a 

known hum::~n carcinogen In tho form of chromium VI, but os a noncorclnogon in tho form of 

chromium Ill. Appendix D presents tho apportioning of total chromium as, part chromium VI 

and 6 parts chromium 111. Tho remaining COF'Cs (load, mercury, sllvor, and tl'l<llllum) oro 

ctasslflad as noncorclnogons. Therefore, cadmium ond tot.al chromium aro ovotuntod for 

potential enrcinogonlc risk oc wall ns potontlol noneorclnogonle adverso health olfocts, and the 

remaining COF'Cs oro cvoluatod 1or their potential noncarcinogenic adverso hoolth o1focts. 

3.3.5.4 Risk Choroctcrl%:ltlon for the Outfall Area Dt PRSs 32·002{n,b) 

Risk choractorlzotlon Is tho 11nnl s~op In tho risk o::::o:::smont process. Toxicity and exposure 

assessments ora summarized and lnlogrntod Into quantitativa ond quolltatlvo oxprossions of 

risk. To charoctorlzo potontlol cnrclnogonlc offocts, probobllltlos that on Individual will dovolop 

concor over o llfotlmo of exposure oro ostlmotod 1rom projoctod Intake:; and chomical-spoclflc 

dose-response lnformlltlon. To choroctorlza potential noncorclnogonlc affects, comparisons 

arc modo botwoon projected lntokos 01 COF'Cs and toxicity voluos Including rcfercnco doses. 

Major o:.sumptlons, scientific judgments, ond ostlmatos of tho uncertainties ombodlod In the 

assossmont are also presented. 

PhDso II and VCA Report lor TA·32 41 Sr:prnml>ttr 30, 1 ~96 

~· 

' •' 

., 
'• I 

... 
-·· .. , 
,· ... 

;~: 

..• .. 
;~ 

• 
s 
9 
•! .... 
'I • 
:~ 

8 



Phast! II and VCA Report 

3.3.5.4.1 Charucterlutlon of Carcinogenic Risk for tho Outfall Araa ot PRSs 32.002(n,b) 

Corclnogonlc rl::ks oro ostlmtttod as the lncromontol probability of nn Individual dovoloplng 

enncor as tho rosult llf oxposuro to n enrelnogon. Cadmium and chromium VI oro tho only 

chomlcals ovilluatod In this risk nssossmont for carclnogonlclty. Both cadmium o.nd chromium 

VI aro carcinogenic only via tho Inhalation pttthwny. Theroforo, tho cancor risk vln tho 

lnholotlon axposuro pnthwoy Is tho ostlmoto of tho total oxcoss cancor risk tor tho oxposod 

Individual. Cnncor risk for tho MLE and RME In tho rocrciltlonal sconarlo Is summarl:od in 

Tablo 3.3.5·1. Tho risk ostlmntos rttngo :rom n high ot 1 x 1 O" (1 In one million) undor tho RME 

too low ot 4 x 1 o·• (4ln ono billion) undor tho MLE. This risk lovolls within tho nccoptoblo risk 

rnngo of ono In ton thousand to ono In ono million spoclflod by tho NC~ and proposed In RCRA 

subpart S (EPA 1990, 0559: EPA 1990. 1358). Those results lndlcato that cadmium and 

chromium VI concontratlons In tho soli should not poso nn unoccoptablo concorrlsk to curront 

nnd futuro rocreotlonol usors. 

3.3.5.4.2 Chorocterl:zntlon of Nonc.orclnogtintc Effects for the Outfall ~a .at PRSs 02.002(o,b) 

Hum:1n hoalth risks ossocl:ltod with solllngostlon, dust Inhalation, nnd dormnl contact with soli 

woro colculntod for cadmium, total chromium, lead, morcury, sllvar, ond thallium. A ha:ard . . 
quotlont of ono Is usod to ovnluato potontl~l noncarclnogonle hoolth rl.s~ from oxposuro. At this 

TABLE 3.3.5-1 

CANCER RISK FOR THE RECREATIONAL SCENARIO IN THE OUTFALl. AREA AT PRS:s 32· 
. OO:Z(a,b) 

INHALATION OF PERCENT' . 
FUCimVE OUST CONTRIBUTION 

MOST LIKELY EXPOSURE (MLE) • . 

Cadmium 8.2 X 10'11 '2 

Chromium VI 4,3 X 1d'9 98 

Sconorlo total 4X 10'9 - ' 

REASONABLE MAXIMUM EXPOSURE (RME) 

Cadmium s.3 x ,as 4 

Chromium VI ,.4 x ,as 96 

Scenario total , x ,ae -
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voluo, COPC lntoko Is oqual to tho roforonec dono, which Is the doso that Is boliovod to bo 

below tho threshold for adverse o!focts. In Tabla 3.3.5·2, 113zard quotlonts for the COPCs are 

presontod by p::tthway for tho Mt.E and RME In tho rocrcatlonol scenario. The cnlculated ho:nrd 

quotients oro below ono, nnd exposures oro thoroforo not expected to result In adverso effects. 

Boc::tuso oil of tho COPCs ore metals, It Is possible that additive exposure could result In 

toxicity. Howovor, when haz~Hd quotients for those COPCs oro summed, tho resultant hazard 

Index Is still loss than one, Indicating adverso affects are unlikely to occur. Thorofare, exposure 

to lnorg.:1nlcs at this site Is not llkoly to result In adverso noncarcinogenic health of1octs under 

tho exposure ::tssumptlons for tho rocrco:~tlonal scenario. 

3.3.5.4.3 Lc~d Assessment for the Outfall Area at PRSs 32·002(a,b) 

Tho IEUBK modal ostlm::ttos tho body's load uptoko and tho subsequent load blood lovol. Tho 

load lntoko from recreational oxpo:.uro (,2 )lg/dny) was added to load lntoko from ro:::idontlal 

~ourcos to cstlmilto total lead Intake by a Los Alamos rosldont child who also partlclpotas In 

rocrootlonal octlvltlos at tho slto. From tho tot:ll load intake, tho IEUSK modal was used to 

estimate load uptake by tho body and blood lovol concentrations. The modo! was thon usod to 

calculoto tho probability of cxcoodlng o blood loo.d concentration of 10 J.lg/dl.. Tho modal 

results In a 2% probability of cxcoodlng the ,0 )lg/dL cutoff point, which Is woll below tho 

recommended 5% probability of exceeding the cutoff point. This result, which used tho site 

maximum soli concon:ratlon of, GOO mg/kg I cod, lndlcotos that tho prosonco of load at this site 

doos not pose o:1n unaccoptablo risk to human honlth. 

3.3.5.5 Assessment of Uncertainty tn the Risk Assessment for the Outfnll Aren at 

PRSs 32·002(a,b) 

Uncertainty Is lnhoront ln many ospccts of tho risk a::scssmont procoss and generally orlsos 

from tho lnobHlty to fully char:lctorlzo slto conditions, tho toxicology of tho COPCs, ond tho 

dogroo to which :ln Individual will bo oxposod to those chemicals. Various assumptions oro 

thon mode based on Information presented In tho sclontlflc lltoroturo or on professional 

judgment. While $Omo a::sumptlons hove :::lgnlflcnnt sclantllle bo.sls, others novo loss scientific 

basis. Tho assumptions thot Introduce the Qroatost amount of uncertainty and tholr affect on 

tho carclnogonic doso and noncarcinogenic risk ostlmntcs oro discussed below. This discussion 

Is qualltot!vo In naturo bocauso tho uncortalntlos llssoelatod with risk a::.sossmont results aro 

often dl1flcult to quantify. 
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.TABL£~.3.5-2 

NONCARCINOGENIC HAZARD INC EX SUMMARY FOR THE RECREATIONAL SCENARIO IN 
THE OUTFALL AREA AT PRSs 32.002(a,b) 

INHALATION OF INGESTION OF DERMAl. CONTACT TOTAL PERCENT 
FUCinVE DUST SOIL WITH SOIL · , CONTRIBUTION 

MOST UKEL.Y EXPOSURE (MLE) 

Cadmium 1,8 X 1~ 1,1 x 1e1s 3.6 X 1e17 ,,3 x ,aa 0.6 

Chromium NJAO 6.3 X 1fS7 1 X 1d'7 7,3 X 1fS7 0,03 

Chromium VI N/A 1.8 X 1d'~ 2.9 x ,ae 2.1 X 1d'!5 0.9 

Morc:ury s.8 x 1aa 1.8 X 1~ 2.s x ,cr 2.1 X 1~ 92 

Sliver N/A 2.8 )( 1C1~ 4.4 x ,ae 3.2 X 1C1~ 1.4 

Thallium NIA 1,0 X 1<r4 1.6 )( ,~ 1.2 X 1<r4 5 

Total by pathway 6 x ,aa 1.90 X 1~ 3,1 X 1cr' - -
% Contribution by l)nthwny 3 84 13 - -
Sc::onnrto total (hazard lndo:c) - - - 2.3 X 1a3 -

REASONAOLE MAXIMUM exPOSURE (RME) 

Cadmium 4.3 X 1 11" 9.7 X 1cf" 4,1 X 1cr' 1,8 X 1cf' O.G 

Chromium NIA 2.2 X 1C1~ 4.7·x ,as 1 x 1aa 0.02 

Chromium VI N/A 6.4x 1~ 1.4 X 1a3 2X 1a3 0,7 

Morcury 7,1 X 1fS'"' 0.08 0.17 0.26 92 

Sllvor N/A 9,2 X 1cr' 1,9 X 1~ 2.9x 1~ , 
Thallium N/A 5.2X 1~ 0.01 o.oz 5.8 

Total by pathway 7.5x 1~ 0,09 0.19 - -
% Contribution by pathway 3 31 66 - -
Scenario total (ho:ard lndox) - - - 0.3 -
• NIA • Notnppllcnble, No Inhalation rolo,.nee don Is nvallabla. 
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3.3.5.5., Site Conditions 

Stoop hill slopes such as tho outfnll at TA-32 oro Inherently complex In that sodlmont ond 

nssoclotod contomlnnntn nro distributed In dlscroto catchment orcas. Thcso catchments may 

not bo contiguous with coch other. Thoroforo, somplos woro colloctod In a blasod manner In 

cotchmant orcas olong ond odlocont to drolnogo pothwoys to lncroaso tho proboblllty of 

dotocting any olovo.tod rc,vcls of chomlca!s. This blasod sampling opprooch may load to nn ovor 

estimation of cont:lmlnntlon prosont within an exposure unit. This In turn mny lend to an 

ovorcstlmntion of human health risk. 

3.3.5.5.2 Toxicology of tho Chomlcnls of Potential Concom 

Uncortolnty Is Inherent In tho toxicity vnluos for ooch CO~C. The toxicity profile:; Included In 

Appendix D dlscu:.s tho sclontlflc studios upon which tho toxicity values are based. Uncortolnty 

foctors applied to tho study results account for tho quality of ovolloblo doto and ditroronces 

botwoon study on!mals and human populations, and aro do::lgnod to provide a health protective 

bios. Tho uncertainty factors used to dorlvo roforonco doses for COPCs at PRSs 32·002(a,b) 

range from 3 for sllvor to 100 for chromium. Tho hoolth protective bios omboddod In the 

mfArAnr:A doRA nnrJ r.R nr.nr Rlnrm f:.r:1nr nro more llkolyto ovarostimato rathertho.n undorcstlmato 

noncorclnogonic hcillth affects and cancer risk. 

3.3.5.5.3 Exposure Charnctcrls11cs 

Uncortointlos oro also lnhorent In the exposure chtHoctorl:;tlcs for Individual COPCs and 

Individual oxposuros. Thoso ron go from uncertainty In tho chomlco! data, to uncertainty in tho 

lnt::tko p::tramotors. Tho data hovo boon provloucly ovoluatod as doscrlbod In Appendix A. 

Howovor, It is vory unllkoly that a hlkor will chooso to spend 2 hours par day In tho aroa of 

olevatod lovols of COPCs ot PRSs 32·002(o,b) on n ropotltivo basis. Tho concor risk and 

potential for noncorclnogonlc odvorso health affects Is therefore likely to be ovorastlmotod. 

3.3.6 Conclu~lons for tho Phnsc lllnvcstlgotlon In the Outfnll Area at PRSs 32·002(a,b) 

Tho results of tho human ho::~lth risk assessment Indicate that potential exposure to COPCs In 

soli In the outfoll orca at PASs 32·002(a,b) would not result In .:~dvorsa noncarc:lnogonic haalth 

of1octs or an unoccopt<:~blo cancer risk to rocrootlonal users. In addition, the results for food 

lndlcato that It docs not paso an unaccopt:~blo lcvol of risk at this site. 
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3.3.7 Rcmcdlnl Activities in the Outfoll Area ot PRSs 32..()02(a,b) ; 

3.3.7.1 Rationale for tho VCA In the O~all Area at PASs 32-Q02(a,b) 

Results from tho risk assessment conducted on tho datn from the Phase II lnvostlgatlon 

lndlcntod that no romodlotlon was warranted basad on humnn hoalth concoms In the outfall 

:noa nt PASs 32·002(o,b). However. the PCB Aroclor 1260,.,. ~as dotoctod during tho 

Phnso I lnvostlgatlon at 17 mg/kg ot locotlon 32·, 0, 3, noar tho mouth of the outfall plpo. 

Bocouso this orca of PCB contamination was vory smnll (1 It~) and was onslly accosslble, 

romodial octlvltlos woro conducted as a bast manogomont practice to addross this small aroo 

of PCB contomlnation. 

3.3.7.2 Cleanup Level Derivation for the Outfnll Area at PRSs 32•002(a,b) 

. ' 

The TSCA .:ioonup I oval for PCBs In soli w:~s soloctod as a clonnup lovol for PCBs In tho outfall 

oro a at PASs 32·002(o,b). Tho TSCA cleanup lovol on proporty where accoss Is unrestricted 

Is 1 0 mg/kg, provided that tho sallis oxc~votod to a minimum depth~: 10 ln. and roplacod with 

cio\ln soli (EPA 1 095, 1 329). Thoroforo •. tho cleanup !oval of 10 mg/kg was soloctod for samples 

coil octad ot grootor than or oquol to 10 ln. bgs. ond a cloonup lovol of 1 mg/kg wos :::oloctod 

for somplos colloctod ot loss than 10 ln. bgs. 

3.3.7.3 Aemcdl~llmplcmcnt~tlon In tho Outfall Aren nt PASs 32·002(~,b) 

Romodlal uctlvltlos In this orca conslstod of romovlng approximately 1 ft' of soli noor tho mouth 

of tho outfall plpo at location 32·1 013. Romodlalactlvitlos also Included grouting tho mouth of 

thO outfllll pipe ns a bast monllgomont pl'3ctlce. 

3.3.7.4 Conflrm:~tlon Sampling In tho Outfall Area at PRSs 32·002(a,b)· 

Confirmation sampling In tho outfall aroa focusod on tho olovotod Arocior 1 260T"' ldontlflod 

during the PIHJ.se I invostigntlon at locntion 32·1013 (Fig. 3.3.2·1). ~pproxlmately, ft3 of soil 

was first romovod from tho a roo of snmplo locntlon 32·1 013. Thon, two samples woro colloctod 
I 

ot depths of 0-10 ln. and 10-1 21n. from the baso or tho small excavation: These samples were 
' ' 

anoiy%od for PC8s at the MCAL. Results of tho confirmation sampling woro compared to the 

cleanup lovol of 1 mg/kg for PCBs In surface soils. No vniuos wora grantor than the cleanup 

!avol (Table 3.3.7·,). 
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3.3.8 Conclu~lon:o for the VCA In the Outfall Area at PASs 32·002(a,b) 

Tho results of VCA confirmation :ompllng In tho outfall a reo ot PASs 32·002(o,b) lndlcato that 

no PCBs remain In tho surtoco soils ot tho slto ot lavols grootor than 1 mg/kg. Thuroforo, tho 

VCA wos successful In removing all PCB contomlnotlon grootor thon cleanup levels from the 

slto. 

TABLE 3.3.7·, 

RESULTS OF CONFIRMATION SAMPLING IN THE OUTFALL AREA AT PASs 32·002(o,b) 

LOCATION 10 SAMPLE 10 DEPTH AROCI.OR 1242."' AROCI.OR 12~"' AROCLOR 12GO"' 
(ln.) (mglkg) (mglkg) (mg/l<g) 

32·01013 01 32·9G·0317 0-10 <, <1 <1 

32·01013 0132·~6-031 8 10-12 <1 <1 <1 

3.4 Prcllmln:~ry Ecological Asse:osmcnt 

In cooperation with tho New Mexico Environment Oopartmont and EPA Region 6, tho Laboratory 

ER F'roJoct Is dovoloplng on approach for ocotoglcol risk asso:;smont. Further ocologlcal risk 

assa:::::mont at PRSs 32·002(a,b) will bo doforrod until thoso sitos eon bo ossossed ::n:; port o1 

tho oco!oglcal oxpo:::uro unit methodology currently bolng dovolt,pOd. 

3.5 Rccommcnd~tlons for PRSs 32·002(o,b) 

9asod on tho ro:::utts o1 Phoso II .:~nd VCA octlvltlos In tho outfall orca nnd in1tuont drain llnos 

at PRSs 32·002(a,b) and the ::;cptlc tonk footprint nt PRS 32·002(a), PRSs 32·002(a,b) oro 

rocommondod for NFA. This rocommondotlon Is based on LANL's No Further Action Crltarla 

Polley, criterion 4, which state:; that tho PAS has bcon ch:lractorlzod or romodlatod In 

accordance with current ::~pptlcablo stato orfodoral regulations, and oval!o.bl~ dnta lndlcn.to that 

chomlco.ls of concern oro olthor not present or arc pro!:ont In coneontmtlons that !'OSO an 

ncccptnb!o laval of risk. A Class Ill pormlt modlflcotlon will be rcquostod to remove the, sa PASs 

from th() HSWA Module of the LANL's Hazardous Waste Facility Pormlt (Environmontnl 

Rostorntlon Project , 995, , 173). 
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Pluz.st! II and VO\ Rtport 

4.0 PAS 32·003 

4.1 Phtlse II Md VCA Activities at PRS 32·003 

4.1. 1 Rntlon:tlo For tho Phoso lllnvostlgutlon l!t PRS 32.003 

As dlscussod In tho RFI roport forTA·32, analytical results from tho Phaso llnvostlgotlon at tho 

formor transformer location, PRS 32·003~ Indicated that tho PCB Aroclor 1260""' wos tho only 

chomlcol rot:1lnod os o COPC (LANL. 1095, 06·0128). A Phaso lllnvostlgntlon was conducted 

for this slto to dotormlno tho lt1torol nnd vortlcal oxtont of Aroclor, 260""' (LANL 1995, 06·01 28). 

4.1.2 Phose II Field Investigation at PRS 32.003 

The objoctlvo of tho Phnso II lnvcstlg::ulon nt PRS 32·003 wa.s to detormlno tho l:ltoral and 

vortlcal extent of PCB cont::1mlnot1on. Aftor romovnl of the wood dobrls plio thought to bo tho 

ramnants of tho formor transformer plo.ttcirm, soli samplos woro cofloctod from savon locations 

at depths from o-s ln. to doflno tho oxtont of contamination. Thoso snmplos woro colloctod In 

occordonco with tho EPA guldonco documont ·vorlflcotlon ot PCB Spill Clo:tnup by Sampling 

and Analysis• (EPA 1985, 1242). Tho so samplos woro sont to tho MCAL for analy::ts of PCBs. 

Rosults from thoso :::::1mplos Indicated tho prosonco of PCB eontomlnatlon In tho soli. So sod on 

thosa results, tho Phnsa lllnvustlgatlon axtondod outward from tho wood plio oroa In n radial 
' : 

pattern to bound tho oxtont o1 PCB contamination In tho soli. 

4.1.3 Nnturc :md Extent of Contnmln=ttlon at PRS 32..003 

Tho Phnso II lnvostlgntlon nt PAS 32~003 lndlcotod that PCBs were pro:::ont In the soli nt 

locollzod lovols up to 4 700 mg/kg. Annlytlcal rosults indlcntod that an oroa opproxlmatoly 

38 ft·long x 30aft wldo x 2 to S·lt doop· roqulrod axcnvatlon. Tho oxtont of tho oxcovatlon Is 

shown on Fig. 4.1 .3~1. 

4.1.4 Remedial Activities ot PAS 32·003 

4.1.4.1 R:ttlonnle For tho VCA nt PAS 32.003 

Results of tho Phose II Investigation lndlcatod that PCBs wore prosont at tho slto at lovols 

creator thnn the cloilnup lovol of 1 mg/kg· In tho uppor 1 o ln. of soli and 1 o mg/kg ot depths 

groat or than 10 ln. Thoroforo, a VCA was conducted to romovo tho PCB contilmlnnted soil 

t\ssocloted with PRS 32·003. 
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Phase II and VC4 Report .·,'' 

4.1 .4.2 · Clc11nup Level Derivation for PAS 32·003 
,. ' . 

The TSCA cleanup loval for PCBs In soli was soloctod ns a cleanup laval for PCBs nt 

F'RS 32-003. Tho TSCA cloanup lovol on proporty whoro occoss Is unros:rlctod (such as 
I', 

TA-32) Is 10 mg/kg, provldod that the:soll Is oxcavatod to a minimum dopth of 10 ln. and 

roplttcod with clonn :oil (EPA 1995, 1S29). Thoroforo, tho eloonup lovol of 10 mg/kg was 

soloctod for samples colloctod at oraater than or o~:~ual ~o 10 ln. bgs, and a cleanup I oval of 

1 mg/kg was sol octad for samplfls colloctod at loss than 10 ln. bgs. 

4.1.4.3 Rcmcdlallmplcmontatlon at PRS 32.003 

Rom~dlal octlvltlos conducted at PAS 32~003 bogan with tho romovol. and disposal of tho wood 

dobrls plio. Tho ontlro plio of dobrls was romovod, brokon Into smaller plocos, 3nd placed In 
' ' l I 

a drum for final disposal os F'CB dobrls. Onco tho wood dobrls was romovod, a 38ft x 30ft nroa 

was oxcavatod (Fig. 4,1 .3•1 ). Tho depth of this oxc:avatlon varied across the a. roo dopondlng 

on tho topography beforo tho oxcavotlon·a.nd variations In tho dopth.~f contamination ldontlflod 

during tho Phaso lllnvastlgatlon. 

'· '. ' 
Tho contaminated soli was romovod from tho oxcavatlon nrca In a sorlos of lifts. A total of four 

' ' 
lifts of PCB·contamlnated soli woro oxcavatod using both a trockhoo nnd a backhoe. Samples 

woro colloctod from oach 111t and submltt.od rorF'CB unalysls at tho MCAI... Results from those 

somplos woro usod to dotermlno whothor tho roqulrod cloanup lovol of 10 mg/kg for total F'CBs 

was achlovod. Excovntlon coo sod In aroas whore results Indicated that tho PCB concontratlon 

was bolow 10 mg/kg. Tho total dopth of tho ontlre 38 ft x 30 ff oxcovatlon rnngod from 
. I 

approximately 2-5ft (tho northern half was doe per than :ho southorn·half duo to tho topography 

boforo tho oxcavotlon and tho prosoneo ·or contaminants ot lowor depths). A small amount of 

soli wns olso romovod down to npproxlmatoly 10 ln. bgs from a narrow ::ono nlong tho west, 

north, and oast sldos of tho main oxcavatlon. Flvo roll•off bins (~O·yd:. capnclty ooch) and two 

13·25 boxos (4·yd3 eapnclty ooch) woro uaod to romovo approximately, 00 yd~ of conto.mlnotod 

soli from tho slto for disposal. 

Restoration actlvltlos Involved backfilling tho excavation with clonn fill motorial obtalnod from 
. . 

tho Los Alamos County landfill stockpile. Tho fill wns roll compnetod •. and native gross sood and 

mulch woro dlstrlbutod over the area. · 
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4.1.4,4 Confirmation S:~mpllng ot PRS 32•003 

Confirmation samplos woro colloctod In a hoxogonal, oquldl!jtont grid pottorn as proposed In 

tho EPA guldnnco document, "Vorlflcatlon of PCB Spill Cleanup by Sampling and Analysis" 

(EI'A , 985, 1 242). Tho areal oxtcnt of contnmlnatlon was found to bo npproxlmatoly 1 140 ft2• 

Tho guidance thoro! oro roquirod that 37 dlscroto locations, spaced oquidlstont, be sampled in 

ardor to moot tho vorlflcotlon roqulroments (Fig. 4.1.3·1 ). Tho guidance also states that 

snmplos from those 37 dlscrcto locutions may bo compositod in up to four qundronts for 

confirmation onnlysis. 

Tho 38 ft x 30 ft nrc a included In tho VCA was dlvldod Into four quadrants, with 1 o sampling 

locations contained within tho southottst qundrnnt, and 9 sampling locations contnincd within 

each of tho northeast, northwest, and southwest qundrolnts (Fig 4.1 .3·1). According to 

·vorlflcatlon of PCB Spill Cleanup by Sampling ond Analy:;ls,• tho porformonco rec;ulrod for 

ench sample anofy!jiS i:::: 80% occur::~cy and 30% rolotlvo standard deviation (EPA 1985, 1 242). 

A:::::>umlng o 0.5% falso positive roto for onolytlcol orrors, tho maximum ollowoblo PCB 

concontrotlon In any ono composlto conflrm:ltlon compte Is 14.2 mt;/kg. To calcuioto tho 

concentration below which tho composite somplo rosult Is considered clean, ,4,2 mg/kg Is 

divided by tho numbor of ::;amplos In tho composlto. This calculation ylolds n voluo of 

1 .42 mg/l<g for this site. Thorcforo, If tha result of the compos Ito somplo Is less than 

, .42 mg/kg, than all disc rota complos oro con:::ldorod cfonn. Howovor, If the result for a 

composite somplo Is between 1.42 mg/kg and 14.2 mg/kg, thon all discrete samples must be 

onalyzod to confirm th~t tho cloanup Jovol of 10 mg/kg has boon ochlovod (EPA 1085, 1242). 

The results for the compoclto somplos rnngod from 0.49 to 2.9 mg/kg. Thoro! ore, all discrete 

somplos thot composed tho compo::;lto so.mplos woro onoly::od. The result:; of tho dlseroto 

snmplos that composod tho composite samples woro all loss thtm 10 mg/kg, confirming that tho 

cloonup goal was mot. Tho data for ooch of tho 37 dlscrato samples as woll as the composite 

somplos aro provided in Table 4.1 .4·1. 

4.1.5 Conclusions for the VCA ot PRS 32·003 

Tho results of VCA confirmation sampling at PRS 32·003 lndlcnto that the VCA wos successful 

In removing all PCB contomlnotlon groator than clc::~nup lovols from the site. 
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TABL£4.1.~1 

RESULTS OF CONFIRMATION SAMPLING ATPRS 32.003 

LOCAnON ID SAMPl.E ID DEPTH1 MATRIX .PCB CONCENTRATION 
(ft bgs) (mg/k~) 

NE Oundrant Composlto 01 32·96·04, 0 4.5. 5 Soli 2.8 

NW Ouodront Composite 0132·96·0409 4· 4.5 Soli 2.9 

SE Ouodrnnt Composite 0132·96·04, 1 2.5-3 Soli 0.71 

SW Ouodront Compo:::lto 0132·~6·0412 2.5·3 Soli 0.49 

32·06458 0132·96·07'1 s 1.5-2.0 Soli 4.83 

32·06459 01 32•96·0252 2.5-3 Soli <0.1 

02-00460 0132·96·0256 0.8-1.1 Soli 0.54 

32·06461 01 32·96·0705 2.5. 3 Soli 3.58 

32·06462 01 32·96·0706 4•4,5 Soli <0.1 

32·06463 01 32·96·0709 4•4.5 Soil ·. 0.1 

32·06464 01 32·96·071 0 4• 4.5 Soli 0,46 

32·06465 01 32·96·071 6 4· 4.5 Soli 0.55 

32·06466 0132·96·0717 4. 4.5 Soli 3.53 

32·06467 0132·96•0721 0.8-1.1 Soli 1.89 

32·06468 01 32·96·0722 2.5·3 Soli 0.16 

32·06469 0132·96·0723 2.5·3 Soli 3.27 

32·06470 01 32·96·0727 2.5·3 Soil 0.13 

32·06471 01 32·96·0726 2.5•3 SoU 0.26 

32·06472 01 32·96•0729 2.5-3 Soil 0.37 

32·06473 01 32·96·0732 2.5·3 Soil I 0.63 

32·06474 0132·96·0733 2.5·3 Soli 1.45 

32·06475 01 32·96·071 8 4,5. 5 Soil 0.83 

32•064713 01 32·96·0253 4.5·5 Soli ' 0.63 

32·06477 01 32·96•0254 4.5·5 Soil 2.16 

32·06478 01 32·96·0255 4.5·5 Soli 1.28 

32·06479 0132·96·0707 4.5. 5 Soli <0.1 

32·06480 01 32•96•0708 4.5·5 Soli 0,1 

32·06481 01 32·96·071, 4.5. 5 Soli <0.1 
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TABLE 4.1.4-1 (CONTINUED) 

RESULTS OF CONr:JRMATION SAMPLING AT PAS 32·003 

LOCATION 10 SAMPLE 10 CEPTH8 MATRIX CONCENTRATION 
(tt bgs) (mglkg) 

32·06482 0132·96·0712 4.5. 5 Soil <0.1 

32·06483 01 32·06·071 3 4.5. 5 Soli <0.1 

32·06484 01 32·06·071 4 1.3-1.8 Soli 3.12 

32·06485 0132·06·0719 4.5. s Soli 3.57 

32·06486 01 32·06·0720 4.5. 5 Soli 4.51 

32·06487 01 32·06·0724 2.5. 3 Soli 1.44 

32·06488 0132-06-0725 2.5. 3 Soli 1.62 

32·06489 0132·0C·0726 2.5. 3 Soli 0.92 

32-06490 0132·06·0730 2.5. 3 Soli <0.1 

32·06491 0132·06·0731 2.5. 3 Soli <0.1 

32·06492 0132·06·0734 2.5. 3 Soli 0.18 

32-06493 0132·06·0735 2.5. 3 Soil 0.68 

32·06494 01 32·06·0736 2.5. 3 Soli 3.03 

• Cnpths oro npproxlmato. 

4.2 Prcllmln<~ry EcologlcDI A~!:lcssmcnt 

In coopomtlon with tho New Mexico Environment Deportment and EF'lA Roglon 6. the Loborotory 

EA Project Is dovoloplng on approach for ecological risk o~~r'lssmont. Further ocologicat risk 

ozscssmcnt at PRS 32·003 will bo doforrod until this ~Ito con bo ossossod as pan of tho 

oeologlcol exposure unit methodology currently being dovolopod. 

4,3 Rccommcndotlons for P,AS 32·003 

PAS 32·003 Is recommended for NFA b:lsod on LANL's No Furthor Action Critorlu Polley, 

criterion 4, which states that tho PRS nos boon choroctorlzcd or romodlotod In accordnnco with 

currant Qppllcablo state or fedora! rcgulotlons, and available data Indicate that chamlcols of 

concern aro olthor not prosont or oro prosont in concontrotlons that pose an acceptable level 

of risk. A Closs Ill pormlt mcdlflco.tlon will bo requested to romovo this slto from the HSWA 

Module of LANL's Hozordouc Wo::.to Foclllty Pormlt (Environmental Restoration Project, 995, 

1,73). 
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Phast II ant.1 VOt R~port 

5.0 PAS 32·004 

Tho Phaso II Investigation at PRS 32·004 was dlvldod over throo main aroas: tho formor 

radiation sou reo vault location, tho drain llno location. and tho outfall aroa. Ootallod discussion 

of tho field activities at oach of tho so areas Is lncludod In Sections 5.1, 5.2, and 5.3, 

rospoctlvoly. A VCA was conducted ot PAS 32·004 to romovo tho droln llnos. 

5.1 Rr~dlotlon Source Vault at PRS 32·004 

5.1.1 R:~tlonalc For tho PhZise lllnvcstlgotlon at \ht'! Andlatlon Source Vault nt PAS 32·004 

PRS 32·004 wos ldontlflcd aftor thll Pho.so I lnvostlgntlon. It lncludod a vault room whero a 

rodlooctlvo sou reo wos stored. Thoro foro, a Phllso II lnvostlgatlon was recommended, which 

Included tho radiation source vault area. Tho objoctlvo of tho lnvostlgatlon was to doflno tho 

location of tho radiation source vault, Md to dotormlno tho natura and extent of radiological 

contamination. If any. 

5.1 .2 Phose 11 Field Investigation nt the Rnc!lntion Source Vnult nt PRS 32·004 

Tho Iormor location of tho rodlotlon sourco room vault wo.s dotorminod using onglnoorlng 

drawings and hlstorlco.l survoy points. Tho surface of tho nroo wo.s than scroonod for alpha, 

boto, and snmma r::adloo.ctlvlty using o.n Eborllno ESF2·1TM with n Golgor·MoullorTl>l pancoko 

probe. Four :.o.mptos woro colloctod from tho cornors of tho former vo.ult footprint o.t o. dopth ot 

0-12 ln. bolow tho asphalt (Fig. 5.1 .2·1 ). Tho so samplos woro sont ~o tho MRAt. tor an:llysls 

for gross alpha, botn, and gnmma radioactivity. Tho results ot these o.nolysos did not lndlc:nto 

tho prosonco of alovntod rodlooctlvlty. The results of tho Pha.so II nnolysos are presented In 

Table s., .2·1. 
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. TABLE 5.1.2·1 

RESULTS FROM PHASE II CHARACTEAlZATION SAMPLES AT THE RADIATION SOURCE 
VAULT AT PRS ~.004 

l.OCATION 10 SAMPLE 10 DEPTH · CROSS ALPHA GROSS BETA GROSS GAMMA 
(ln.} (pCIIg} (pCI/g) (pCUg) 

MINIMUM DETECTABLE ACTIVITY' 98.79 35.03 3.17 

32·06307 0,32·!J6·0301 0-12 . 6.83 2.69 5.65 

32·06309 0, 32·96·0302 c-a · 12.7 13.2 6.28 

32·06308 01 32·96·0303 0-12: 15.6 10.2 . 5.34 

32·06310 0, 32·96·0304 o~·. 10.7 12.5 9.65 

5.1.3 N:~ture und Ex1cnt of Contnmlnatlon at the Radiation Source Vault at PRS 32.004 

The rosults of tho Phaso II lnvostlgatlon did not lndlcato tho prosonce of any rndlooctlvo 

contnmlnntlon. 

5.1 .4 Conclusions and R~commondallon.s for tho Radiation Source Vault at PRS 32·004 

ThO rosulto of tho F>hQSO lllnvostlgatlon at tho I>RS 32·004 radiation sourco vault lndleatod that 

no radlo~c:lvo contamination Is proson! at tho slto. ' 

5.2 PAS 32·004 DrDin l.lne 

5.2. 1 Ratlonolc for Phose II Investigation of the PRS 32·004 Crain. Une 

A Phaso lllnvostlgotlon was rocommondod for tho PRS 32·004 drain llno to dotormlno whothor 

tho drain II no hod boon previously romo~od, and whothornny roloasos hnd occurred In the soil 

surrounding the pipe. 

5.2.2 Phase II Fic::ld Investigation ot the PRS 32·004 Crain Une 

Tho Phase II invostlgntlon In the PRS-:32·004 drnln llno oroo ha.d two objectives. Tho first 

objoetlvo was to dotormlno tno prosonco of tho drain line. Tho second objoetlvo was to 

dotormlno If any roloo.sos had occurred. Exploratory tronchos we.ro oxcnvntod to Jocnto tl'lo 

drain fino, which was found to oxtond from the odge of former building TA·32·3 to the odge of 

Los Alomos Conyon (Fig. 5.1.2·1 ). Flold scro~nlng was conducted d~rlng oxcov::1tlon as tho line 

was oxposod. Tho flold seroonlng lnstrumonts Included a PIO to monltorforVOCs, aJoromo'"" 
.. 
' 
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monitor to monitor mercury vapor, and hand·hcld radiation Instruments to moasuro alpha, bota, 

and gamma rodloactlvlty. 

Tho Interior of the plpo was exposed and s::~mplcd for wasta charactorlznt!on purposes and to 

dotormlno health and 5o.1aty requirements during tho VCA. Tho Interior of tho drnln llno was 

occossod ncar tho footprint of building TA·32·3 and at tho mouth of tho outlall plpo. No sludge 

was found within tho plpo, so swlpo !:omplcs wore colloctod and anolyzod for radioactivity. 

5.2.3 Nc:~ture nnd Extent of Contamination at the PAS 32.004 Crain l.lne 

Tho results of the Phaso II Investigation ot tho Interior of the plpo Indicated that tho pipe was 

froo of sludge and roslduol rodlooctlvo contomlnotlon. VIsual Inspection, !laid scroonlng 

rosults, and flxod·laborotory anolytlcal results Indicated that no roloases hod occurred from the 

drain line. 

5.2.4 Remedial ActlvltfQS at the PAS 32·004 Drain Line 

5.2.4.1 Ra~lonalo For tho VCA at tho PAS 32·004 Oroln Line 

Tho Phaso 11 Investigation at tho PRS 32·004 drain llno oroa confirmed tho presence of the 

droin llno. Phoso II chnractorlzotlon of tho contents of the drain line rovonlod no ovldonco of 

radiological or hazardous contamination. Howovor, archlvol ovldonco suggests that rndlologlcol 

ond hazardous constituents may hove boon ossoclotod with form or Labor~tory actlvltlos at this 

PRS, and past roloosos from the drain llno wore possible but not confirmed. In addition, the 

dr::~ln line for PRS 32·004 wos locotod on Los Alamos County property, which might be 

dovaloped for futuro rosldontlol uso. Thoroforo, a VCAwas conducted to romovo the drain line 

and confirm that no roloasos had occurred from tho plpo. 

5.2.4.2 Clc::~nup Level Ocrlvotlon at the PRS 32·004 Crain L.lne 

If ovldenco of a roleaso hod boon dlscovored, SALs would havo boon usod as cleanup levels 

for soil remaining In tho trench. 

5.2.4.3 RcmQdlnl ActlvltiC!s for the PRS 3.2·004 Drain Line 

Romodlal actlvltlos ot tho F'RS 32·004 drain line con:.l:otcd of excavating and removing the 

drain line. A backhoe was usod to oxposo tho drain llno for vlsuol Inspection lor brooks and 

cracks. The vertical dopth of tho oxcavatlon rangod from approximately 2.5 It to 3 It b~s. Tho 

width of tho excavation was approximately 4ft. 

PhotJo II Dnd VCA Report for TA·32 Scptombcr 30, 1996 
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A total o137.5 ft of VCP and a slnglo S·ft soctlon of cast Iron plpo woro romovod during tho VCA 

(Fig. 5.1 .2•1 ). Tho VCP portion was composed of 2.5·ft sections. Following the exposure ot 

oach 25·ft sogmont, tho plpo ond surrounding soil woro scroonod for VOCs using n PJO, :lnd 

for nlpho, gross boto, nnd gamma radioactivity using an Eborllno ESP·1 TM with a 

Golgar·MoullorTM pancake probo. Each soctlon of plpo was carotully romovod from tho tronch 

so that any motorial potentially lnsldo tho plpo would not spill Into tho·tronch: howovor, no 

mntorlnl'was prosont lnsldo tho plpo. Each pfpo soctlon was thoroughly'cfoanod, both lnsldo 

and outside, using a small omount ot FantostlkYM spray cleaner to ensure that any residual 

rod!oactlvo contamination wns romovod. Tho rosldue from tho cloanlng operation was colloctod 

Inn drum llnor and mana god In a SS·gatlon drum as low·lovol radioactive waGto. Tho drnln II no 

trench wns oackflllod with matorlo.l do rived from tho tranch, and the .uroa was ropavod. 

No ovldonco of contnmlnntlon was found lnsldo or outside tho 42.5 ft of dro.ln II no romovod from 

tho Los Alamos County property. Approximately ·SO ft of droln Uno ramaln at tho slto on OOE 

pro party Inn rolntlvaly undisturbed aroa. Socauso no contamination wns found within tho drnln 

fino that was romovod, tho portion of tho dr::~ln line on DOE property wns loft In place. Each ond 

of tho remaining fino was groutod ns a bost manogomont proctlco. . 

Restoration actlvltlos Involved. bnckfllllng tho drain llno trench with tho mo.torlnl that was 

rcmovod during oxeavatlon. Tho fill motorial W3S placod Into tho tronch ::md compactoc ln 
I 

S·ln. layers using a ground compactor~ An nsphalt patch was thon P.locod ovor tho tronch. 

5.2.4.4 Confirmation Sampling for tho PAS 32.004 Dr.~ In Line 

Two soli confirmation samplos woro colloctod from beneath the plpo at a 25·tt Interval 

(Fig. 5.1.2·1 ). Tho so somplos woro submitted for flxod·lnboratory o.nalysls for TAl.. motals, 

SVOCs, VOCs, Isotopic plutonium, Isotopic urnnlum, and tritium. Tho results of tho confirmation 

snmples woro bolow SAL.s for oil t~nalytcs oxcopt tho PAH bon:o(o)pyrone (Tnblo 5.2.4•1 ). In 

addition, bon:o(g,h,l,)parylono and phenanthrene havo no SAL.s for comparison. 

Thoro Is no nrchlvnl ovldonce to Indicate that PAHs wero u:od or gonoroted at tho medical 

rocoureh loborotory that PF!S 32·004 sorvod. Thoroforo. it Is highly unllkoly that PAHs are 

attrlbutablo to roloasos from PRS 32·004. Tho meso. top whoro tho PRS 32·004 drain II no was 

locotod Is covorod by nn asphalt parking lot a:;soc!atod with the curront L.os Alamos County 

Public Works Oopartmont Pnvomont Managomont Ofvlslon. This po.rklng lot eovors the mosa 

top from tho Public Works Oopartmont buildings to tho odgo of Los Alamos Canyon. Thorofore, 

tho PAHs dotoctod at tho slto oro likely assoclntod with tho prosonco of asphalt In tho parking 

lot. 
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TABLE 5.2.4-1 

RESULTS OF CONFIRMATION SAMPLING AT THE PAS 32·004 DRAIN LINE 

LOCAT10N 10 32·06363 32·06364 

SAMPLEIC 0132•96·0621 01 32·96•0622 

DEPTH On.) 0-6 0-6 
ANALYTE UTL SAl. 

INORGANICS (m9fkg) 

Aluminum 38 700 77 000 6 30cP 7 030 

Antimony , 31 5.78(U)0 •b 5.81 (U) 

Arzonlc 7.62 n/rf 1.43° 1.43 

B::~rlum 315 5 300 91.6° 66.2 

6orylllum 1.95 n/a 0.921° , .13 

C::~dmlum 2.7 38 O.S78(U)tl 0.581(U) 

Calcium 6 120 n/a , 950l 1 8GO 

Chromium 19.3 211 5.74ll 1;).17 

Cobalt 19.2 4 GOO 2.45{U)0 2.87(1J) 

Copper 15.5 2 800 5.8411 7.76 

Iron 21 300 n/a 12 1000 ,, 400 

Lood 23.3 400 19.1° 17.5 

Magnesium 4 G10 n/o , 2203 , 210 

Mongonaso 714 n/a 311° 204 

Mercury 0.1 23 0.446° 0.55 

Nickol 15.2 , 500 s.an 6.27 

Potassium 3 410 nla 983° 877 

So!onlum 1.7 380 0.29(U)0 0.284(U) 

Silver NA 380 0.578(U)8 0.581(U) 

Sodium 915 n/a 144(U)0 132{U) 

Tholllum 1 5.4 0.232(U)11 0.228(U) 

Vonodlum 41.9 540 14.30 13.2 

Zinc 50.8 23 000 62.3° , 02 
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TA.BL£'5.2.4-1 (CONTINUED) ·.: I· . 

RESUI..TS OF CONFIRMATION SAMPUNG AT THE PRS 32.004 CRAIN UNE 

LOCATION ID ~2·0636~ :12·06364 

.SAMPLE 10 0132·96..0621 0132·96·0622 

DEPTH (ln.) 0-6 

ANAI.YTE UTL SAL. 

ORGANICS (mglkg) 

Acotone n/o 2 000 0.02(U) 

Bonzo(o)~nthmcono nlo. 0.61 0.38(U) ,. 

Banzo[a]pyrone nla 0.061 0.38(U) 

Bonzo{b]!luoro.nthone n/a 0.61 0.12(J) 

Bonzo[g.h.l]parylone n/a n/o. 0.36(U) 

Son:o[k]fluoronthone n/n 6., 0.36(U) '· 

Butyl benzyl phtho.loto n/n 13 000 0.38(U) 

Chrysono n/a '24 0.38(U). 

Dl·n·octyl phtholato n/a , 300 0.38{U) 

FluornnthOne n/a 2·600 0.18(J) 

lndono[1 .2.3- n/a 0.61 0.38(U) 
cd]pyrono 

Mothylano chlorldo n/a ,, O.OOS(U) 

Phono.nthrono n/a n/a 0.1(J) 

Pyrone n/a 2 ooo, 0.15(J) 
'. 

• Voluo ropro~:~onta tho mnxlmum of a at1mple concontration end Ita lllbonllory duplicate, 
b U • UMotoc:lod (soo Appondlx A). 
• n/a • No appllc:nblo value Ia avollablo, 
~ J • F.otlmatod quanUty (aoo Appondlx A), : · 

0-G 

0.002(J)d 

. 0.17(J) 

0.21(J) 

0.31(J) 

0.1S(J) 

0.1S(J) 

0.18(J) 

0.25(J) 

0.097(J) 

0.48 

0.16{J) 

0.005 

0.24(J) 

0.37(J) 
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The influent droin llno was locotod on tho mesa top, which could potcntinl!y be developed for 

residential usa. In order to dctormlna If additional cloon up was roqulrod, the avorago 

concontrntlon of bonzo(n)pyrcno wos usod to ostlmoto llfotlmo oxcoss concor risk by ratio to 

SAL. Tho rotlo of tho ovorogo concentration of bonzo(o)pyrono (0.2 mg/kg) to tho SAL (0.061 

mg/kg) Is 3. Thoroforo,lf tho ovorngo concontr:ltlon of bonzo(o)pyrone wore pros om throughout 

a residential oxposuro area, It would bo associated with a llfotlmo o~coss eM cor rick ol31n ono 

million. Tho risk lovol of 3 In ono million Is within tho occoptoblo risk range spcclflcd by NCP 

and proposed In RCRA Subport S (1 in 10 000 to 1 In 1 000 000) (EPA 1990, 0559; EPA 1090, 

1358). Thcroforo, bcn::o(o)pyrono Is ollmlnatod as a COPC. 

Tho remaining PAHs, bonzo(g,h,l)porylono ond phononthrono, hove no publlshod toxicity 

vDiuos. It Is assumed that PAHs with toxicity vnluos oro on lndlcotor of toxicity for those PAHs 

without toxicity volues. 8ecouso none of tho other PAHs at this silo pose an un::.cccptablo risk 

to human health, It Is unlikely thnt tho dotoctod bon::o(g,h,l)porylona and phenanthrene will 

rosult In on unDccoptoblo humon health r!::k. Therefore, benzo(g,h,!,)porylono and phenanthrene 

are olimlnotod os COPCs. 

5.2.5 Conclu:.lons for tho PAS 32·004 Oroln Line 

Tho results of confirmation Sllmplos collcctod In the PAS 32·004 drnln line aroa lndlcnta that 

no hazardous or radioactive chomicols remain at tho site at levels that pose an unoccoptnble 

risk to human hoolth. 

5.3 PAS 32·004 Outfall Aroa 

5.3.1 Rntlonolc for Phose lllnve:otlgatlon of tho PRS 32·004 Outfnll Area 

A Phoso II lnvostlgotlon was rocommendod for tho PRS 32·004 outfDII oroa to dotormlno the 

noturo and oxtont of contamination, If any. 

5.3.2 Phnsc II Field lnvllstlgatlon ot the PRS 32·004 Outfall Area 

Tha Phase II Investigation in tho PRS 32·004 outfall orca adclrossod tho drnlnoge pathwny from 

the mesa odgo to tho bottom of tho hlllsldo In Los Alamos Canyon, focusing primarily on the 

upper portion of tho hill::: Ide no or tho mouth of tho outfall pipe. The objoctlva of the Phuso II 

Investigation In the PRS 32·004 outfall <1ren was to determine tho nature and oxtont of 

contamination, If ony. Fifteen somplas were coli octad from 15 dlffaront locntlons for screening 

purposes. Thlrtoon of tho somplcs woro colloctod from locations bolow and naarthe outtoll pipe 

on tho upper portion of tho hlll::ldo, In tho drnlnago chunnols on olthor sldo of tho primary 

drolnn~e pathway, and within ::odlmont accumulation oroas below tho outfall. Tho romalnlng 
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two woro colloctod towt~rd tho baso of tho hlllsldo (Fig. 5.,.2.,). Fourtoon of the 15 s:unplos 

woro colloctod from a depth of 0-12 ln •• nnd ono was colloctod from a dopth of 17-241n. AU 

somplos woro scroonod for rttdl~tlon using an Eborllno ESP·,TM: with a Golgor·Mouller"" 

pnnenko probo. Samples woro also nnolyzod at tho MCAL. for XRF mota Is and at tho MRAL. for 

gross alpha. bota. and gamma rod lotion nnd tritium. 

Flold scroonlng, MCAL. and MRAL data woro then usod to soloct somplo locations for off·slto 

flxod·loborotory analysis. Somplos woro soloctod for flxod·lo.borntory anolysls from oroas 

whoro the pro~onco of olovntod mota Is was lndlcotod. To bound the oxtont of conto.mlnatlon, 

Sllmplo~ woro also soloctod for flxod•lllbOr::Jtory anlllysls from nroos whore olovatod motors 

concontr::ttlons woro not dotoctod. A total of soven samples woro col~octod from flvo of tho 

original 15 sampling locations and cubmlttod tor olf·site analysts for· iAL motals. SVOCs. 

Isotopic plutonium. Isotopic ur~nlum, umorlclum·241, and tritium. Flvo of tho sovon samplos 

woro colloctod from a depth of 0-6 ln. and two samples woro colloctod from a depth of 

6-121n. 

It was rocognlzod during Initial slto roconnah:.snnco that thoro was a potential source of 

contamination from on Industrial oro a situated northwest of tho slto .along Knocht Stroot. The 

potential sources of contamlnntlon lncludo two auto ropalrshops, a car wash, a paint ond body 

shop, and a g3s station. This aroa may have currantly and/or historically lmpoctod the 

PAS 32·004 outfall a ron. Storm water from tho Knecht St. area Is colloctod by a storm drain 

that discharges onto tho hill slopo noortho outfall of tho PRS 32·004-soptlc systom drain line. 

Tho Knecht St. dlsch~trgo aroa and the 'PAS 32·004 outfallaron converge Into a common 

drolnogo chnnnol. Contaminants that could rosult from thoso lndustrlas and businesses 

Include orgonlc compounds and motals. 

To odd ross potential contomlnotlon, 11 any, from tho Knocht St. oroa, Gamplos wore collected 

from two locations upgrodlont from tho outfall plpo (locations 32~06339 and 32·06340). Those 

two locations woro within tho aroa a.ffoctod by tho Knecht St •. drolnago. Two samples 

(01 32·96·0070 and 01 32·96·0351) woro colloctod from location 32·06340, Samplo 

0132·96·0070 was onoly:od for motals u~lng XRF and for gross alpha. bota, and gomma 

radlotlon and tritium In tho MRAL. Somplo 01 32·96·0351 was sont to a flxod laboratory tor 

anolysls of TAl. motals and SVOCs. Ono samplo (0132·9G·OOG9) was colloctod from location 

32·06339. Samplo 01 32·96·0CG9 was analy:od formotals using XRF nnd for gross alpha, bota, 

gamma radiation nnd tritium In tho MRAL. 
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5.3.3 Background Comparisons for Phose II Samples In tho PRS 32·004 Outfall Areu 

lnorgonlcs. Tho sovon soli s~mplos colloctod In tho PRS 32·004 outfall oroa. were onatyz'ld 

for TAL motals. Six inorgonlcs wcro detected o.bovo thOir background scrooning voruos: 

chromium, coppor, lead, mercury, sllvor, and zinc. Morcury and :;ilvor woro not subjoctod to 

further background comparisons boca use tho bockground data for tho so motols aro lnndoquato 

to support othor statistical tests. Mercury and sliver oro thoroforo carrlod forward to tho 

screening ossossmont. 

Further background comparisons woro performed for chromium, coppor, lead, and zinc. Those 

comparisons wore conducted according to ·Application of L.ANL Go.ckground Oota to ER 

Project Ooclslon·Maklng• (Rytl ot al. 1 !)96, 1 208). 8ocauso tho data for tho so mot~ls do not 

oppoarto satisfy normnllty assumptions, nonp<uomctrlc tests woro ust'ld for further background 

comparisons. The Gahan modification to the Wilcoxon Rank Sum test and thO Quantile test 

woro usod for tho5o ovnluations. Tho Gehnn test lc best sultod for ocsosslng comploto shifts 

In distribution, whereas tho Ouontlle tost Is bottor sultod for ns~osslng partial shlftr>. Thoso two 

tests con detect most typos o1 dlfforoncos botwoon distributions. Obsorvod slgnl1lcancalovols 

(P·vnluos) for theso tests oro pror.ontcd In Tabla 5.3.3~1. If a P·vnluo Is toss than somo small 

probability, ty;:JIColly 0.05, thon thoro Is some reason to su::;poct that thoro Is a dlfforonco 

botwoon the background ond slto distributions; othorwlso, no dlfforonco Is lndlcotod. 

Tho ro~ults for chromium, coppor, ond zinc oro indlcotlvo of 5lto concentrations thnt oro not 

statistically olcvatod above background. Tho results for load, however, oro lndlc:ltlvo of slto 

concentrations that oro grootor thon background. 

Based on the background comporlsons and further stotls:lcoi tests, load, mercury, and sllvor 

aro cnrriod forward to tho scroonlng ::u;sossmont. Tho nnalyto concantrotlons for coch samplo 

that hoe at toast ono valuo obovo background screening voluos ore pror.ontod In 

Table 5.3.3·2. 
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TABLE 5.3.3 .. 1 

STATISTICAL TESTS FOR BACKGROUND COMPARISCi~ IN CHARACTERIZATION SAMPLES 
FROM THE PAS 32.004 OUTFALL AREA:· 

ANALYTE CEHANTEST QUANTILE TEST 
P·VALUE P•VALUE 

Chromium 0.92 0.35 

Copper 0.74 0.34 

I.. cad 0.01 0.02 

Zinc 0.30 : .• 0.09 

TABLE 5.3.3-2 

INORGANIC$ WITH CONCENTRATIONS ABOVE BACKGROUND SCREEI\:ING VALUES IN 
CHARACTERIZATION SAMPLES FROM THE PAS 32.004 OUTFALL AREA 

LOCATION 10 SAMPLEIO DEPTH LEAD MERCURY 
(mgll<g) (mglkg) 

UTL N/AO N/A 23.3 0.1 

SAL N/A N/A 400 23 

32·06:338 01 32·96·0352 o-s 89 0.137C 

32·06338 0, 32·96·0353 6-12 21 o;,, 
32·06326 01 32·96•0354 0-6 53 0.11 

32·06326 01 32·9G·0355 6-12 9.5 0.12 

32·06331 01 32·96·03SEi o-s 34 0.1 

32·06336 0132·96·0357 0-6 , 1 0.1{U) 

• NIA • Not applicable. 
b NA • Not available, Dotoctlon limit waa usod as tho backgrcund acreGnlng value, · 
a Valuo Is the max1mum ol a snmplo and Ita laboratory duplicate, : 
e1 U • Undotacto<1 quGnt!ty. 

SILVER 
(mglkg) 

NAb 

380 

:3.3 

2.2(U)d 

2.:!(U) 

2.4(U) 

2(U) 

2.1(U) 
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Rndlonuclldcs. Six Go II samples coli octad from tho PRS 32·004 outfall oro a wore anolyzed for 

omorlclum·24 1, Isotopic plutonium, l:.otoplc uranium, and tritium. No no of tho so nn:1lytes wore 

dotoctod obovo their rospoctivo background scroonlng voluos. Thoroforo, no rodlonuclldos oro 

corrlod forward to tho screening ossossmont. 

Evoluotlon of Oroonlc:s. Soven soli samples colloctod from tho PRS 32·004 outfall oroo woro 

analyzed for somlvolatllos. Flftoon organics [acon~:~phthono, ::~nthr::~cone, bon:zo[o]onthrocono, 

bon::o[o]pyrono, bo nzo(b]fluo ra nth a no, be nzo[g ,h,l]porylo no, bonzo[k]fluoronthone, bl:; (2· 

othylhoxyl)phthalato, butyl bon::yl phthaloto, chrysono, fluornn!hono, lndono[1,2,3·Cd)pyrono, 

nophtholono, phonanthrono, and pyrono) woro dctoctod In ono or mora samples. ih<!sa flftoon 

orgo.n!c$ oro carried forward to tho scroonlng assessment. Tho concentrations for ooch sample 

that hos at least ona dotoctod voluo for thcso nnnlytos arc prosontod tn Toblo 5.3.3·3. 

5.3.4 Screening Assessment for Phase II Samples In the PRS 32·004 Outfnll Araa 

This subsection discusses tho comp::~rlson with SALs for COPCs dotoctod at levels groator 

than background scroonlng voluos or with no background dotn for comparison In tho 

PRS 32·004 out1allaran. Tho chomlcnls Included In t!'lo screening ns~ossmont lncludo three 

lnorgnnlcs (!ood, mercury, and sllvor) ond fiftoon organics [oconophthone, anthrocone, 

bonzoro)anthraeo no, bonzo[o] pyrono, be nzo[b)fluoro nth one, bonzo[g, h ,!JperyloM, 

bonzo[k]11uoro.nthono, bls(2·othylhexyl)phtho.loto, butyl benzyl phthalate, chryaone, 

fluoronthono, lndono[1 ,2,3·cd)pyrone, nophtho.lono, phonanthrono, and pyrone]. 

Grc:~ter thnn or cqunl to SAL. Four chemicals, bonzo(o.)onthracone, benzo(o)pyrono, 

bonzo(b)fluorcnthono, and lndono(1 ,2,3)pyrono, woro dotoctod ot I ovals great or thlln or equal 

to SALs. 

No SAt.. Two chomlcols, bonzo(g,h,l)parylonc ond phononthrono, ho.d n,o SALs. 

l.css than SAL.. Twolvo chemic<:~ Is, ocon<:~phthono, onthr<:~eono, bonzo(k)ftuoronthone, bls(2· 

othylhoxyl)phtholoto, butyl benzyl phtholato, chrysone, lluoranthanc, lead, m~rcury, 

nophthalone, pyrone, and s\lvor. were dctoctod at concentrations below tholr SALs. 

To ovoluoto multiple chomlcol o1focts lor this daHl :;ot, COPes dotoctod at concentrations loss 

thnn tholr SALs wore grouped according to tholr toxlcologlcol o1focts (cRrcinogonlc or 

noncarcinogenic). SALs for oil chomlcols wore normalized o.nd summed as described In 

Soctlon 3.0 of tho RFI Roport (LANL 1995, 06·01 28). Tho results of 1ho a no lysis ara s11own In 

Tobie 5.3.4·1. 
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ANALYTE 

Acenaphlhene 

Anthracene 

Benzo[a)anthracene 

Benzo[~Jpyrene 

Benzo[b}Uuoranthene 

Benzo[g,h,l]peryfene 

Denzo[k}fluoranthene 

Bis(2-elhylhexyf)phlhalate 

Buty1 benzyl pMhaiato 

Chrysene 

Ffuoranthene 

Jndeno( 1,2,3-cd]pyrene 

Naphlhareno 

Phenanthrene 

Pyrena 

TABLE 5.3.3·3 

ORGANIC COMPO')NDS DETECTED ltl CHARACTERIZATION SAMPLES FROM THE 
PAS 32..()04 OU fF All AREA 

lOCATION tO 32·0&338 32-06338 32·0&326 32·06326 32·06331 

SAMPLE 10 0132·56-0352 CH32·96·0353 0132·96-0354 0132·96·0355 0132·96-0lS& 

DEPTH (in.) o-6 6-12 0-6 6-12 0-5 

SAL ANALYlE VALUE (rr.gl'lg) 

360 0.53{U)3 0.1B(U) 0.17(U) 0.19{U) 0.19 

19 0.53(U) 0.1B(U) 0.32 0.19(U} 0.32 

0.61 1.7 0.18(U) 1.4 o.•r<U) 0,89 
. . 

- . 0.061 1.9 .. 0.1B(U) 1.5 o:19(U) 
. 

0.91 

0.61 2.2 0.18(U) 1.6 O.l9(U} 0,96 

nla 1.4 0.18(U) 0,65 0.19(U) 0.42 

6.1 1.7 0.1B(U) 1.4 0.19(U) 1.1 

32 0.69 0.18(U} 0.88 0.19(U) 0.25 

13 000 3.1 0.3 2.4 0.19(U) 0.96 

240 3.5 0.21 2.-' 0.19(U) - 1.~ 
-. 

- 2 60() 4.8 0.2 3.4 0.19{U) 2.3 

0.61 1.3 0.18(U) 0.67 0.19(U) 0.42 

000 0.53(U) 0.18(U} 0.17(U) O.t9(U) 0.23 

nfa 2.2 0.18(U) 1.7 0.19(U) 1.7 

2 000 3.8 0.2 2.7 0.19(U) 1.8 
--

~ I u = ~~~ed quar.~:y (SEe~~· A). 
Jll 

32..()6336 

0132·96-0357 

0-6 

0.16(U) 

0.16{U) 

0.16(U) 

0.16(U) 

0.16{U) 

0.16(U) 

0.16(U) 

0.16(U) 

0.16(U) . 
.. . . 0,16(U) 

0.18 

0.16(U) 

0.16{U) 

0.16(U) 

0.16(U) 

. 
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~ 
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TABLE 5~.4-1 

MULTIPLE CHEMICAL EVALUATION CHARACTERIZATION SAMPLES FROM THE PAS 32.004 
OUTFALL AREA 

CHEMICAL SAMPLE SAL NORMALIZED 
VALUE (mglkg) VALUE 
(mglk') 

SAL BASED ON NONCARCINOGENIC EFFECTS 

Acon:lphthono O.H~ 3GO 5 X 1(14 

Anthracono 0.32 19 0.02 

Butyl benzyl Phtholnto 3.1 13 000 2.4 X 1604 

Fluoranthono 4,8 2 GOO 0.002 

Lco.d 89 400 0.223 

Mercury 0.14 23 0,006 

Naphtholone 0.23 800 3 X ,0'04 

Pyrone 3.8 2 coo 0.002 

Silver 3.3 380 0.009 

NORMALIZED SUM 0.26 

SAl. BASED ON CARCINOGENIC EFFECTS 

Bonzo(k)fluoranthone 1.7 G.1 0.28 

B1:;(2·othylhoxyl)phtha1ate 0.88 32 0.028 

Chrysono 3.5 24 0.15 

NORMALIZED SUM 0.46 

Tho results ol tho multiple chomlcol ovoluotlonr.; bn:;od on corclnogonlc and noncarclnogonlc 

affects oro lo:s than on a, Indicating that poton11al resultant adverse human health effects from 

oxposuro oro unlikely. Thoroforo, o.ll chomlcols with concontro.tlons loss than tholr SAI.s are 

ollmlnotod as COPes. 

Four chomlcats dctactcd at concentrations greater tMn or oquot to SAI.s (bcnzo(a)nn1hrncene, 

bonzo(a)pyrono, bonzo(b)fluoranthone, and lndono(1 ,2,3)pyrone), ond two chomlcnls with no 

SALs (bonzo{g,h,l)porytono and phonanthrono) romoln as COPCs. All of theso chemicals are 

PAHs. 
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Phast II and VCA Rt!port 

ihoro Is no ~rchlval ovldonco to lndlcote thnt PAHs woro usod or gonorntod ot tho modlcal 

rosoorch laboratory that PRS 32·004 sorvod. Th.oroforo, It' I~ highly unllkoly thnt PAHs are 

nttrlbutablo to rolonsos from PRS 32·004~·Tho moso top whoro tho PRS 32·004 droln II no was 

loeotod Is covorod by nn asphalt parking lot ossoelotod with tho currant Los Alnmos County 
' 

Public Works Ooportmont Povomont Managomont Division. This parking lot covers the mosa 

top from tho Public Works Oopnrtmllnt buildings to tho odgo of Los Al~mos Canyon. In addition, 
. ' . 

thoro Is a storm drain locotod upgrodlont from PRS 32·004 that drains directly onto tho outfall 

aroo. Thoroforo, tho PAHs dotoctod In the outfall nron oro llkoly a· rosult of runolf from tho 

o::phalt parking lot ond tho storm dr::1ln. · · 

Whllo tho PAHs at tho slto oro not llkoly ottrlbutnblo to l.abor:~.tory octlvltlos, rlsk.ostlmotos woro 
4 I' ' 

colculatod basad on tho ovorogo PAH concantrotlons as n ratio to SAL. Tho rosults Indicate 

that slto lovols of PAHs would bo ossoclntod with a 1 x 1 o.a llfotlmo cnn.cor risk. This risk lovol 

Is within tho accoptoblo risk ran go of 1 x 1 o ... to 1 x 1 0" spoc:ltlod by NCP and proposod In RCRA 

SubpartS (EPA 1090, 0559: EPA 1090, 1358). Thoroforo, PAHs nro ollmlnatod as COF'Cs. 

At tho conclusion of this scroonlng :~.s~cssmont, no chomlcals oro rotolnod as COPCs. 

5.3.5 Evnluntlon of Snmplas Collected to Catermlne tho Source of Contcamlnntlon In the 

PRS 32·004 Outf:~ll Area 

Sovoral posslblo sourcos of contnmlnotlon locotod upgrndlont of TA·32 along Trinity Drlvo 
. . . 

woro anticipated to havo an Impact ~n the organic and motol concontrntlons dotoctod In the 

PAS 32·004 outfall a roo. Thoso sourcos lncluda two auto ropnlr shops .. a car wash, a point and 

body shop, and a gos station. To dotormlno whotl'lor tho contnmlnont lovols In tho outfall oroa 

~WJ assoclotod with PRS 32·004, samples woro colloctod from two loca~lons upgradlont from 

tho outfall plpo (locntlons 32·06339 and 32·06340), Two snmpl.os (01 32·96·0070 nnd 

01 32·96·0351) woro colloctod from location 32·06340. S3mplo 01 32~96·0070 wo.s nnoly:od for 

motols using XAF ond for gross alphn. boto, and gommo. radiation nnd tritium In tho MRAL. 

Snmplo 01 32·06·0351 was sont to a flxod: lnborotory for analysis of TAL motols and SVOCs. 

Ono samplo (01 32·06·0069) was colloctod from location 32·06339. Somplo 01 32·96·0069 wns 

onnlyzod for metals using XRF and for gross alpha, botn. ::1nd gnmm61 radiD-tlon and tritium In 

tho MAAL. 

:.· 
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Table 5.3.5·1 prosonts a comparison of tho laboratory anolytlcal results from samplofl collected 

upgr::~dlont from tho PAS 32·004 ou11all plpo, at the mouth of tho plpa, and downgradlont from 

tho plpo. This comparison chows that tha concontrntlons of organic ond Inorganic chomlcals 

aro ~lgnlflenntly grouter upgradlont from tho mouth of tho PI=IS 32·004 outfnll plpo. Those data 

support tho oxlstanco of n contomlnont sourco unrelated to PRS 32·004. This contaminant 

source Is llkoly currant and historical ::~ctlvltlos In tho lnduotrlol oroa along Knocht Stroet. 

5.3.6 Rcmcdlnl Activities In the PAS 32·004 Out1all Area 

Tho Phnse II lnvostlgotlon In the PRS 32·004 outfnll oro:~ did not lndlcato tho pro~cneo of 

radiological or hnznrdous contnminotlon at concontrotlonG thot paso an unaccoptablo human 

health risk. Thorofare. tho mouth of tho PRS 32·004 outfall pipe was grouted as o best 

managomont proctlco, nnd no further romodlatlon was conducted In tho outfall area. 

5.3.7 Conclusions for tho PRS 32·004 Out1all Area 

The results from tho ~crooning ossossmont conducted on tho Phose II data lndleato that 

CCPCs oro not pro~ont at this slto :tt lovols that poco an unaccoptablo human health risk. 

5.4 Preliminary Ecologic:~! Assessment for PAS 32·004 

In cooporotlon with tho Now Moxlco Environ mont Deportment nnd EPA Roglon 6, the Lnbomtory 

ER Project Is developing an npprooch for ecological risk osso:::smont. Further ocologlcol risk 

assessment at PAS 32·004 will bo doforrod until this site con bo assessed as port of the 

ecologlcot oxposuro unit methodology currently bolng dovoloped. 

5.5 Recommendations for PRS 32·004 

ensod on tho results of Phoso II and VCA octlvltlos In tho outfall, radloaetlvo sourco vault, and 

drain llno nrons, PRS 32·004 is rocommondod for NFA. This rocommondatlon Is based on 

l.ANI.'G No Further Action Crltorio Polley, crltorlon 4, which stotos that tho PRS has boan 

chamctorlzod or romodlatotj In accordance with current oppllcoblo stoto orfodoral rogulotlons, 

ond o.vollablo data indica to that chemlcols of concern nrc elthor not present or oro proGont In 

concontratlons that po::a an occoptabla lovol of risk. A Closs Ill permit modification will bo 

ro(lucstod to remove this :::Ito from tho HSWA Modulo of LANL's Hazardous Wl.lsto Fnclllty 

Pormlt (Environmental Restoration Project 1995, 11 73). 
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TABLE 5.3.5-1 

COMPARISON OF RESULTS FOR SAMPLES COLLECTED UPGAADIEtlT, AT, AND 
OOWNGRADIENT FROM THE MOUTH OF THE PRS 32-004 OUTFALL PIPE 

---

LOClOO!fO u.cnu U-«lll U~U31 u.cua n-t·U21 3HtHI 

lr;71~e....at .. ~ V:..~cl~d It ::U!I cl OU.'JI De-.r..;tl !".er.llrc.tr: De Jr.; if I:-tr.l Oc~y·!~ 
~r;f~:al ~oleu!tl fr ClS mCi.C1I of t-~of 

o..t:aJ cx.t1tl 

uu;u o IIJHBJ!t CIUUHJ52 IUH!~lU IIJ2-S5~J54 llll-SHJ55 IIJHHJSS 

cur.tr~~~., Q-6 0-6 6-12 o-6 6-12 o-s 
A.'ULYTE Sll A.\AUT£\'.lLUE {~;ti) 

At(,lla..,..L"o£-r,e 3€1) o.a~ 0.53{\1) O.tE{U) 0.17(U) 0.1~ o.u 
.l.r.:t .tJCU.e u 2.3 OS3{1J} 0.16{\J) 0.32 O.l~ 0.32 

3 !-'U'o[ a }ar.&t-.ncer.., 061 ·-~ 1.7 O.le{U) 1.4 0.19(\J} o.n 
Svnzo[a)iytu .. O.C·6J .... f.t 0.1~"U) 1.5 O.ta{\.1) 0.91 

a!nzo(o:;tLci"l!.:!'.u.e . . c..& I '·'- ' 
2.2 -. O.t6{U) - 1.6 0.1~ O.i6 

2Enzo[~)I.J);erf.er• r/1 4.9 1.4 0.1~"\J) 0.65 0.1~11) 0.42 

ef.t'ozc(lo T~l!'.:t.er.., 6.1 7.9 1.7 O.U{U) 1.4 0.19(\1} '·' 
ib(l·d•_;f-.er11';f}' .lt.a!a!e !2 1.3 0.63 0. 16{U) o.ea · 0.1~1.1) 0.25 

6ut ,i bc:r .z-" ".:t .a1 ~~· 13000 8.3 3.1 0 .. 3 2.4 0 .. 1~'\J) 0 .. ~6 

Ct.rf'61"• 240 14 3.5 021 2.4 O.tS(U) u 
Juoru~.er.e 2 roJ 18 4.5 0.2 3.4 O.t¥M 2.3 

!f'du.o( 1.2.3-<dPJTtr.e 0.&1 4.8 1.1 0.,!{\1) 0.67 0.1~ 0.42 

lafl'Jha~v.e ~00 O.t~ O.s3i\l) 0.1~"1J) 0.17(\1) 0.1~ 023 

J't'~!'lu.tf-.rer.e 
-- - nla O.l!{v} i.7 

. .. 
1.7 11 2.2 0.19(\.1) 

Pyrir.e· 2000 15 3.5 0.2 2 .. 7 0.1'CU) u 
eaJ coo 200 u 21 51 9.5 34 

•.Aem.r{ 21 0.11 O.tl~ 0 .. 11 0.11 0 .. 12 0.1 

Sl-.~1 3!0 2.1(U) 3.3 2-2M 2.2(1.1) 2.4{\J) 2M 

• u .. um:~ qRTI.~f-
• Va.'..oo=s n boloj e-raed ,.,. SAL 
~ria • I~ a;plical'-t YoL\14 b a-.-al.itle. 
• Va."'.J4 b ,_.. rr.a.drrun cia aa.":llt am b lat-orab'y ~!9. 

3HUU 

~r..;tl!:eri 
tCII1 ~::U'I of 

Ql.1!&1 

GUHH!ST 

Q-6 

0.16{U) 

0.16(\1) 

O.CE{U) 

O.f6(U} 

. 0.16{U) 

0.16(U} 

0.1E{U) 

O.l~::u) 

0.16(1.1) 

0 .. 16{\J) 

o.u 
O.t6{U) 

O.ffi\1) 
.. 

O.tE(\1) 

O.ft(U) 

u 
0.1\U) 

2.1M 

~ 
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6.0 WASTE MANAGEMENT 

Tho following subsections doscrlbo tho wasta mnnogomont actlvltlo~ lmplomontod at TA·32 

Md tho wa:::tos genoro.tod during remediation at ooch of tho PASs. Waste sogro~ntlon and 

minimization was carried out during romovnl of tho Influent droln II nos at PASs 32·002(n,b) and 

32·004 to minimize tho potontlot for ganorotlon of mlxod waste. A dry decontnmlnntlon 

procedure was usod to otlmlno~o tho gonorotlon of liquid waste. 

6.1 Ocvlotlons 

All wo:ao management procoduros wcra followed as described In tho VCA plans, the wosto 

monogomont plan, and tho spill prevention pion covelo pod for tho :::Ito. No deviations to tho 5o 

plans occurred. 

6.2 Waste Charactcrl:zotlon Data 

This :>action discusses tho choroctorlzntlon of wo.stos gonorotad at each PRS. Samples ot 
wosto matorlat collect ad from oach PRS wore, ot a minimum, scrconod with a PIC for VOCs and 

with Instruments for measuring alpha, beto, and gamma radiation. Tabla 6.2·1 provldos a 

summary of tho typo, volumo, and final dlspocltion of nil w:lstos gonorotod at oach PAS. 

PRS 32·001. A smoll quantity (less th~n 3 1t3) of was to concl::tlng of porconal protoctlva 

oqulpmont such as gloves and disposable Tyvok™ was gonorotod during charactori:zotlon 

activities at PRS 32·001. This motorial wos classified os munlclpol wasta ond disposed of at 

tho Los Alamos County landfill. 

PRS 32·002(o,b), Four wasta ctrooms were gonarotod during tho VCA parformod at 

PRSs 32·002(o,b), Tho Hrst wasta stream coMlstod ol271 !Ina or foot of drain line. As tho drain 

line was removed from tho trenches, individual pipe sections wore cloanod ucing a dry 

docontamln:Jtion procoduro. Swipe :iamplos wore then colloctod from tho lntorlor and oxterlor 

of each 3·ft pipe section and analyzed uclng a LudlumTM Modo! 1 391or olpha radioactivity nnd 

an Eborllno™ Model ESP·1 for beta one gamma radioactivity. Tho drnln line was composed of 

approximately 131 1t of VCP, approxlmotoly 55 It of cost iron pipe, and opproxlmotoly as ft of 

orangeburg, a tar papor·tlke motcrlol. Tho total volume of droln Uno materials constituted 

approximately 6 yds3 and was maMgcd in two 9·25 boxes (Toblo 6.2·1 ). This motorial was 

choractorlzod os low·lovol radioactive wa:.to and was disposed of nt TA·54, Area G. 
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Tho socond wt~.sto strct~.m consisted of opproxlmotoly 4ft!l of :lludge 'cottoctod from tho lntorlor 

or tho Influent drain If nos. This motorial was classtflod D.s mlxod wosto, mana god In a 55·gnllon 

drum, and tran::portod to TA-54, Area G. 

Tho third wasta stream conslstod of approximately 4 yds' of contaminated soli gonoratod from 

tho 32·002(o) footprint oxcavatlon. This motorial was choractorlzod as low·lovol radioactive 

waste, stored In a 8-25 box, and disposed ofut TA·54, Aroo G. Also, o small amount (1 ft') of 

nonrodloactlva soli potontlally contomlnntod with PCSs was colloctod from below tho mouth of 

tho 32·002(o) outfall plpo. This mat'orlol was dlsposod of In o roll-off bin containing 

PCB-contamlno:od soil from PAS 32·003. 

A smull t:~uontlty of wosto consisting of pcmonol protectlvo oqulpmont was gonoratod during 

charactorl:atlon activities at PASs 32·002(a,b). Duo to tho potential for radioactive 

contamination, this motorlnl was chornctorl:od as low I oval radlonctlvo wasta and dlsposod ot 
at TA·54, Aroo G. 

PAS 32·003. Two w:~sto stro:~ms wero gonor:~tod during the VCA por1ormod at PRS 32·003. 

Tho first wosto stream con:;lsted of approxlmotoiy , 00 yds~ of soli· contomlnatod with PCBs. 

Flold scroonlng and analytical results f~r this soli did not Indicate tho presonco of ony other 

contaminants, Tho soil and opproxlm11tcly 211~ of personal protective oqulpmont woro disposed 

of In flvo roll·off blns (20 yds' c:~poclty) :~nd two 8·25 boxes (4 yds3 capacity). This motorial wos 

ehoractorlzod as PCB soli, ond transported for disposal. 

Tho second was to stream consisted of ono drum (approximately 0.3 yds1) of PCB·contomlntttod 

wood from tho wood dobrls plio. This matorlal wos classlllod a$ PCB dobris 11nd shlppod 

off site for trontment nnd disposal. 

PRS 32·004. Tho wosto stro::tm gonor:~tod from PRS 32·004 consisted of 4, ft of VCP drain II no 

:~nd 4ft of cast Iron dmln II no. No sludge was found lnsldo tho plpo. This mo.toriol was dlsposod 

of as low·lovol rndloactlvo wasta at TA•54, Aroo G. A sm:~ll quantity of wosto (0.6 yds') 

consisting of personal protoctlvo ot:~ulpmont was olso generated. This motorial was closslflod 

as low lovol r:ldlooctlvo wasta nnd dlsposod of·at TA·S4, Aro:l G with tho personal protoctlvo 

equipment from tho Investigation at PASs 32·002(o,b). 

September 30, 1996 Phoso II lind VCA Rt!port for TA-32 



TABLE 6.2·1 

WASTE MANAGEMENT SUMMARY 

PRS WASTE 'rt'PE VOLUME 

32·001 Poroonol protoctlvo Approximately 3 tt3 
equipment 

32·002 (n,b) Drnln llno pipe 6 yds3 (271 linear foot of plpo) 

Soli 4yds3 

Sludgo 4 ft3 (loss than ono drum) 

Porsonol protoctlvo 0.6 yds3 
C(lulpmont 

32·003 Soli, Poroonnl Approx!motoly ,00 yds3 
protective 
oqulpmont 

Wood 0.3 yds3 

32·004 Droln llno plpo , yds3 

Personal protoctlvo 0.6 yds3 
C(lulpmont 

Phase II and VCA Report tor TA·32 
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WASTE COSTS 
CLASSIFICATION 

Munlclpnl wn::to $0 

Low·lovol $000 
rodloactlva woste 

l.ow·lovol SGOO 
rndlooctlvo wosto 

M!xodwa~o $1 GOO 

Low·lovol $90 
todloactlvo wo::te 

Pea soil $65 000 

F'CB dobrls $260 

Low·lovct $150 
rodlooctlvo wamo 

l.ow-lovol so 
radioactive waste 
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APPENDIX A RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

The following soctlons dlscu~s the quality ossuranco/quallty control {QA/OC} actlvltlos 

associated with Phose II samples, confirmation samples. and wasta charoctorl:otlon s3mplos 

colloctod during tho Phose II and VCA octlvltles at Technical Area {TA) 32. All :amplos wore 

validated at bnsollno or routlno levols unless o problem was noted that rot~ulrod moro focused 

valldatlon. 

lnorgnnlc Analyses 

In reQuests 2022 and 2055, samples woro analyzed for targot Z!nalyto list {TAL.) motuls, and In 
.. 

....... 
rot~uost 2076 somplos wore onalyzod for toxicity ehoroctorlstlc leaching procoduros (TCLP) ·.• 

mota Is. Thoro woro no OC problems with thoso requests. All data aro v~lld and usablo without 

qualification. 

In roquost 1 8!)5, ono somplo wos aMiyzed tor TAL mct.:lls. Sliver and solonlum had roeovorlos 

of 72% o.nd 74%, rospoctlvcly, In tho matrix splko sample for this request. Tho so onnlytos aro 

qualillod U.J, c:atmotod undetected quantities. All othor dntn oro valid and u~ablo without 

qualification. 

In roCluost 1904, ono ::;amplo was onalyzod for TAL mota Is. Arsllnic, thallium, tlnd solonlum had 

rocovorlos of CS%, 61%, ::~nd 51 o/o, ro:::poctlvo!y, In tho matrix ::;plko st~mple for this request. 

Arsonic data oro quotlflod J, ostlmntod quantities, and thallium and sol onium data oro qualified 

UJ. All other data oro valid and usable without quallllcotlon. 

In requests 1921 and 1928, soli samples woro anolyzod forT AI. metals. Arsonic, antimony, nnd 

copper hod rocovcrlos of 33%, 56%, and 137%, rospoetlvcly, In tho motrlx spike ::;ample for 

the so requests. Arsonic dnto oro qullliflod J, antimony data oro qualified UJ, and copper data 

nro qualified J+, estimated qunntltlos with a high bias. Tho osllmotod CIUMtitatlon limit (EOI.) 

for nickel was rolsod In sovornl of tho samples bocauso of contamination In thO mot hod blank. 

All other data oro vnlid and usablo without ~:~uollflcatlon. 

In request 1995, samples woro analyzed for TAL metals. Sotonlum had o. low recovery in the 

matrix splko sample (54%) for this roQue st. Thoroforo, tho selenium data oro quollfled u..:. All 

other doto aro volld and usable without quall1icotlon. 

In roquost 2004, :::o.mplos woro onaly%cd for TAL. motols. Antimony and zinc had recovorlos of 

41% and 45%, ro~:poctlvoly, In tho matrix ~pike sample for this request. Antimony and zinc data 

oro quollflod J·, cstlmotod quontitlos with a low blns, whoro dotoctod, ond UJ whoro not 

dotoctod. All cthor dnta aro valid ond usoblo without qualification. 
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In roquost 2018, samples woro analy:od for TAL motals. Arsonic and moreury had rocovorlos 

of 39% and 48%, raspocllvoly,ln tho matrix splko snmplo forth Is ro~:~uost." Arsonic nnd morcury 

dota oro quallflod UJ. All othor data oro valid and usable without qualification. 

In roCjuost 2026, ::.omplos woro annly:od for TAL motols. Antimony ~ad n low rocovory In tho 

mntrix splko somplo (39%) for this roquost. Thoroforo. tho antimony d11ta oro qutlllflod UJ. All 

othor dnta oro valid :1nd usoblo without qualification. 

In roquost 2037. ono sample was annly2od for TAL motols. Arsonic, ·load, solonlum, and 
,· 

antimony had rocovorlos botwcon 40% and 7S% In tho matrix t;plko snmplo for this roquost. 

Ootoctod vntuas for tho so analytas aro qualified J•,. and nondotoctod valuos aro qualified UJ. 

All othor dota oro valid and usable without quollflcotlon. 

In request 2051, soil samples woro analyzod for TAL metals. Thallium, so Ionium, and lcod had 

rocovorlos of 64%, 64%. and greotor than 120o/o, rospoctlvcly. In the matrix splko samplo for 

this roquost. Tholllum and sotonlum data nro quallflod UJ and lood data are quollflod J+. All 

othor data o.ro valid ond usable without qualtrlcatlon. 

In roquost 2068, soU somplos woro an~ly:od tor TAL mot.lls. Zinc, antimony, and lead ho.d 

rocovorlos of 51%, 39%, and 54%, rospoctlvoly, In tho matrix splko,samplo forthls rcquost. 

Dotoctod valuos for thoso onolytos oro qunllflod J•, and nondotoctod valuos oro Qualified UJ. 

All othor data are vn.lld and uso.blo without quollflcatlon. 

Organic Analyses 

In roquosts 1894, , 903, Hl94, 2003, and 2017,. !Hlmplcs woro analyzod for volatile organic 

compounds (VOCs}. Thore woro no QC problem~ with thoso roquosts. All dntn .1ro valid ond 

usable without qu~llflcatlon. 

In roc;uost 2021. somplos woro analy:od for VOCs. Acotono .1nd methylone chloride wore 

found In the mothod blnnk at 3 ug/kg and 2 us/kg, rospoctlvoly, In this roc;uost. For snmplos In 

which the so onalytas woro detoctod at lovols loss than, 0 tlmos tho concontrntlons In tho blank, 

tho EOL for tho nnalyto was rol~od to tho dotoctod tovol and Qualillod U. All othordotn oro valid 

and u:.oblo without quollflcatlon. 

In roc;uosts 2025 ond 2036, samples wore nnnly:od for VOCs. Thoro woro high surrogate 

rocovorlos (grantor than , 20%) In tho so roquosts. Boca usa of tho high rocovarlos, all dctoctod 

values oro quolltlod J+. Nondotoctod values oro not atfoctod by tho high recoverios. All othor 

data aro valid and u:o::1blo without C!Uilllflcatlon. 
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In roquosts 2049 ond 2054, samplos woro onulyzod for VOCs. Thoro wore sovoro.l OC 

problom~ with thoso requests. Thoro wos ono high surrogate rocovory (grootorthon 1 20%) and 

ono low surrognto recovery (613%). In addition, tho lntornnl standards woro bolow allowable 

limits In all of tho samples. Therefore, all ol tha data oro quallflod J or UJ. 

In roquo~t 2075, snmplos woro anolyzod for VOCs. Tho lntornol ::tandards woro oil bolow tho 

allowablo limits In all of tho ::amp los. ln addition, mothylono chloride wos found In tho mot hod 

blank at 9 ug/kg. For somplos In which this <lnolyto was dctoctod at levels loss than 1 o tlmos 

tho concentration In tho blank, tho EOL for tho .:~no.lyto wns rol!>ad to tho dotoctod lovol and 

quollflod UJ, All othor doto. oro quallflod UJ bocauso ol tho low Internal standards. 

In requests 1894, 1903, 1920, 1927, 1994, 2003, 2025, 2036, 2049, 2054, 2067, and 2075, 

so.mplos wore analyzed for somlvolotllo organic compounds (SVOCs). There woro no OC 

problems with thoso requests. All data aro valid and usable without quollflcotlon. 

In requests 2017nnd 2021, samples wore nnnlyzod for SVOCs.l31s·2·othylhoxylphth:llato was 

found In tho mothod blank at 69 ug/kg. For somplos In which thl5 onclyto was dotoctod at lovols 

less than 10 times tho concentration In tho blonk, tho EO I.. lor tho anolyto WM rolcod to tho 

dotoctod level and qu.:~llfiod U. Atl other data oro valid ond usable without qualification. 

In request 2081,2083 ond 2106, camplos wore onolyzod for polychlorinated biphenyls (!='CBs). 

Roquo:as 2081 and 21 OS wore onzttyzod In tho mobllo choml5!ry onolytlcollaborotory (MCAI..) 

with roducod OC moosuros. Howovor, thoro woro no OC problems with ony of thoso roquosts. 

All dolo oro volld ond usoblo without quallllcotlon. 

Rodlochcmical Annly~es 

Tho rodlochomlc£~1 onaly:;oc and techniques used for all of tho requests bolow oro o!> follows: 

Isotopic plutonium w::tc ::tnalyzod uclng alpha spectroscopy, isotopic uranium was analyzed 

uclng alpha spectroscopy or inductively coupled plosmo/moss spectrometry (ICP/MS), 

amerlclum·241 wos analyzed using alpha spectroscopy or gamma spectroscopy. tritium was 

anntyzod uclng liquid scintllln\ion, porcont molnturo wnn nnolyzod u~lng grnvlmotrlc procedures, 

~nd gamma radl~tlon was ar.nlyzcd using gamma spectroscopy. 

In roquosts 1096, 2023, 2038, 2052, 2057, nnd 2069, radlochOmlcol nnalysos woro porformod. 

Thora woro no OC probloms with thoso roquosts. AI! d~to ore vnlld and uoablo without 

qualification. 
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In roquoa\, 022, radloehomlcolnn~ly~:os woro porformod. Amorlclum·24, datn oro quallflod UJ 

boc:auso or low trocar rocovory (loss than 30%), Tritium, plutonlum•238, and plutonlum·239 

data nm all qunliflod U bacauso tho lovols dotcctod In tho somplos woro the sama ns In tho 

mothod blank. All othor data o.ro vnlld and usablo without qualification. 

In roquost 1929, radlochomlcal analyses wllro porformod. Amorlclum-24, data.aro quallflod UJ 

bocnuso of low tr~cor rocovory (loss than 30%). Tritium dnto oro quallflod U bocnuao tho lovols 

dotactod In tho somplos woro tho so.mo o.s In tho method blonk. Uronlum-234 and urnnlum-238 

d:lta aro quallr!od J bocauso tho dlfforonco In tho dupllcato nnd samplo valuos was grcatorthan 

3 tlmos tho uncortalnty of tho monsuromonts. All othor data oro· vnlld and usablo without 

qunllflcotlon. 

In roquosts 2005, 2019, and 2027, radlochomlcnl analyses wore porformod. In samples 

0132·96·0608, 01 32·96·061 0, and 0132~9G·061 1·, plutonlum·238 ond plutonlum•239 dntn nro 

qunllflod J for low c::mlor racovorlos {27%, 21%, and 25%. rospoctlvoly), All other data oro valid 

and usable without qualification. 
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TA91.EA·1 

SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL RESULTS FOR TA-32 

REQUEST SAMPLE 10 ANALYTE SUITE QUALITY CONTROL (QC) COMMENTS 
NUMS!!R 

1895 0132·06·0209 TALmotolsD Sllvor and solcnlum oro quollflod UJb for low rocovorfos In 
tho matrix cplko c.amplo (lcc:o than 75%). 

1904 01 32·96·021 0 TAl. motnrs Arsonic quoliflod J.C 1or low matrix cplko r~ovory (l"sn 
thon 75%). Thallium and c:olonlum oro qualified UJ for low 
roc:ovorloc In tho matrix cplko ~mplo (Ices thon 75%). 

1921 0132·96·032, TAl. motnts Antimony and orGonle oro quollflod UJ 1or low rncovorloa 
In tho matrix cplko complo (lo:.s than 75"/o), Copper 
quollfiod J+d for high rocovol)' In matrix ::;plko GMnple 
(137%). 

192, 0, 32·96·03:!2 TALmotols Antimony and nrsonlc oro CIUtlliflod UJ for low rocovorios 
In tho motrix cplko complo (lacs thon 7~%). Co;:.por 
quallfiod J+ for high rocovory In matrix splko :;omplo 
(137%). 

1921 01 32·96·0323 TAI.motllls Antimony nnd ar&onlc oro quollflod UJ for low ri)C()Vorlos 
In tho motrlx eplko ::ample (lacs than 7!:1~.). Copper 
quotlflod J+1or high rocovory In matrix eplko cnmple 
(137%). Nickol EQt.O rolcod and dntn qualified 1)f 
bocou:o of method blank contomlnotlon. 

c 
,921 01 32·90·0324 TALmctols Antimony ond ar&onle oro qunll!loo UJ for low recovo!'los 

In tho mutrlx eplko t:amplo (lace thnn 75"/o). Coppor 
qualified J+ for high rocovol)' in motrlx :pika eampio 
(137%). 

1&21 01 32·96·0325 TALmotols Antimony ond or&onlc oro qualified UJ for low rocovorieo 
In tho matrix splko :;ample (los: than 7S•/o), Copper 
quollfloo J+ for high recovery In rr.ntrlx ~~lko tnmplo 
(137%). Nickol EQL ral:;od and qualified U bocauso of 
mothod blonk contnmlnatlon. 

1921 0, 32·96·0326 TALmotols Antimony and or.:onlc oro ~:~uoll!lod UJ for low recoveries 
In tho motrlx cplko complo (locc than 7!i•/ .. ). Copi)Or 
qualified J• for high rocovory In motrtx :;pike cam pie 
(137%). 

1921 01 32·9G·0327 TAL metals Antimony ond a monic oro Quolifiod UJ for low rocovorios 
In tho matrix cplko camplo (lo:::s thon 7S•/o), Copper 
qualified J• for high rocovol)' In matrix cplko ~mple 
(137%). 

,922 0, 32·06·0321 Radlonuclldocg Amorlc!um·24, e~uoliliod Jh for low tr:1eor rocovory (loos 
than 30%), Tritium, plutonlum·238, and plutonium·239 
qualified U bocnuso dotoctod I ovals woro tho SAme os In 
the method blanK. 

1922 01 32·96·0322 Radlonuclldos Amorlclum·241 qualified J for low trocar recovery (less 
than 30"/o), Tritium, plutonlum-238, and plutonlum·Z39 
d:m1 <:~unllfiod U bocnu:;o dotoC1od lovols were the :.omo 
a!l In tho mothod blank. 
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TABLEA·1 (CONTINUED) 

SUMMARY OF QUALITY ASSURANCE/OUAUTY CONTROL. RESULTS FOR TA-32 

REQUEST SAMPI.E /D 
NUMBER 

ANAL YTE SUITE QUAI.m' CONTROl. (QC) COMMENTS 

HJ22 01 32·00·0323 Radlonuclldos Amorlclum·241 qunllflod J 1or low tmcor roeovory ~oss 
thQn 30%). Tritium. plutonlum-238, nnd plutonlum·239 nil 
QU41Jflod U bocnusn dotoctod levols woro tho ~mo ns In 
th~ method blank. 

Hl22 01 32·06·0324 Rodlonuclldos Amcrlclum·24 1 quallflod J for low tmcor rocovory (loss 
thnn 30%). Tritium, plulonlum·238, nnd plutonlum·239 
data qualfflod U bocouoo dotoc:tod lovols woro tho nnmo 
a: In tho methOd blank. . 

1022 01 32·96·0325 Rodionuclldos Amorlclum·241 Qunlfflod J for low trocor roeovory Ooss 
thnn 30%). Tritium, p!utonlum-:38, and plutonlum·239 
dntn qunllflod U boc:1uco dotoetod lovols woro tho snme 
as In the method bionic. 

1922 01 32·96·0326 Rndlonuclldos Amorlclum·:::4 1 c;uClllflod J for low trncor rocovory Qoss 
thnn 30%). Tritium, plutonlum·23S, and plutonlum·239 
data. quallfiod U bocauso dotoctod lovols woro tho oomo 

. as In the mothod blank. 

1922 01 32·96·0327 R.odlonuclldos Amorlclum·~41 c;uClll!lod J for low tmcor rocovory (loss 
thnn 30~). Tritium, plutonlum·238, and plutonlum·239 

. data qualltlod U bocauoo dctoctod lovol!:l wore tl'lu came 
05 In the method blnnk. 

1028 0, 32·96·035, TAl. motnls Antimony and at::lcnlc aro quallfiod UJ for low rocovorioG 
In tho matrix ~plko cnmplo (loss thmt '75%). Coppor 
qunllflod J.., for high roeovory In matrix splko snmplo 
{137%). 

Hl28 01 32·90·0352 TAt. motalo Antimony and Groonlc oro quallflod UJ for low tocovorlos 
In the matrix splko ::ample (losa than 75%), Copper 
qunllflor1 J ... for high roeovory In matrix splko cnmple 
(137%). Nickol EOI. ~l5od ond'dota qunllflod U boc3use 
or mothod blank eontmnlnotlon. 

Hl.28 01 3::!·96·0353 TAl. metals Antimony and ot::lonlc oro quollflod UJ for low roeovorlos 
In the mGtrlx eplko enmpte (lo91 than 7~,-.), Coppor 
quallnod J ... for high rocovory In matrix oplko cnmplo 
(137%), 

Hl28 0, 32•06·0354 TAt.motals Antimony and nroonlc aro qunllflod UJ for low roeovorios 
In tho matrix spike snmplo (loss than 'iS%). Coppor 
Qualified Jot. for high rocovory In matrix splko cnmplo 
(1 37%). Nickol EOL roleod one dam qualified u bocouso 
ot mothod b14nk eontnmlnotlon. 

1928 0, 32·06·0355 TAI.motnls Antimony and aroonlc aro quallflod UJ 1or low rocovorio:~ 
In tho matrix eplko Sllmplo (loss than 75%). Coppor 
quollllcxt J• for high rocovory In matrix splko ~mplo 
(137o/.). 

1928 01 :12·96·0356 TAl. mutols Antimony and oroonlc nro qunllfied UJ for low rocovorios 
In tho matrix cplko :::lmplo (loss than 75%). Coppor 
Qunllfiod J• for high rocovory In ITUltrix splko Gnmple 

. (1 37%). Nickol ECL rnlnod and dotn quallflod U bocnuso 
of mothod blnnk contnmlnotlon. 
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TABLE A·1 (CONTINUEO) 

SUMMARY OF QUALITY ASSURANCEIOUAUTY CONTROL RESUL.TS FOR TA-:12 

REQUEST SAMPLE 10 ANALVTE SUITE OUAU'TY CONTROL (QC) COMMENTS 
NUMBER 

1928 0132·06·0357 TALmotols Antimony and o~onle oro quollflod UJ for low rocovorlos 
In tho matrix cplko oomplo (looo than 75%). Copper 
(luoiJnod J+ for high rocovory In matrix oplko nomple 
(13~k). 

1929 01 32·96·0352 Rodlonuclldos Amorlclum-241 qualfflod J for low 1m cor rocovory (loa~S 
than 30%). Tritium qu:Jilflod U bocouoo dotoctod lovols 
woro tho cnmo o~ In tho method b!~nk. Urnnlum-234 ~nd 
uronlum-238 ~:~uollflod J for gro::~tor than 3 clgmo 
ditforonco In dupllcoto and m~.mplo voluos. 

1929 01 32·96·0353 Rodlonuelldoa Amorlelum-241 quollflod UJ 1or low tmcor rocovory (loss 
than 30%). Tritium, olutonlum·238, plutonlum·239, ond 
uranlum-235 oil quollflod U boc:1uoo dotoetod lovols woro 
tho como oo In tho method blonk. Uranlum·234 o.nd 
ur:Jnlum·23S quollnad J for grcotor than 3 ~lgma 
dlfforonco In dupllcoto and aomplo voluos. 

1929 0132·gG·0354 Rodlonuclldos Amorlclum-241 quollflod UJ for low tmcor rocovory (foss 
than 30%). Tritium, plutonlum·23S, plutonlum-239 and 
uron!um-235 ~II quallflod U bocnu::o detoctod lovols woro 
tho ::omo as In tho method blank. Ur:~nlum-234 nnd 
umnlum·238 C!Uol111od J for groator than 3 olgma 
dffforonco In dupiiCD.to end cample voluoL'I. 

1929 01 32·96·0355 Radlonuelidoll Amorlclum·241 Quallflod UJ for low tmcor recovery (toss 
than 30%). Urnnium·234 and uranlum·238 qualified J for 
groolor than 3 c;lgmn dl11oroneo In dupllcnt~ and oamplo 
volue:s. 

1S29 01 32·D6·0356 Rodlonuelldos Amarlclum·241 ~:~u::~Uflod UJ for low tr:~cor rocovory (le:w 
than 30%). Uranlum·234 and uronlum·238 qunllflod J for 
greater than 3 :::lgma dlfforonco In dupllento und GOil"'plo 
value::. 

1929 01 32·96·0357 Radlonuclldos Amorlclum·24 1 quollfiod UJ for low tmcor rocovol)' (laos 
thnn 30%), Tritium, plutonlum·238, plutonlum-239 and 
uranlum·23S quallflod U boclluco dotoetod tovols wore 
tho como os In tho method blo:~nk. Urunlum·234 and 
urMium·238 quo.Uflod J for groator than 3 clgma 
di!foronco In dupllcoto nnd m~.mplo voluos. 

1995 0132·96·0621 TAL motols Selenium quollfiod UJ for low rocovory In the matrix splko 
~,mplo (.;7!>%), 

1995 0132·96·0Ei22 TAL motnls Solonlum quollfiod UJ for low rocovory in thl! matrix :::plko 
onmplo (<75%). 

2004 01 32·96·061, TALmottlls Antlmony and zinc qualified J or UJ for low rocovory In tho 
matrix t:plko ::omplo (<75%). 

2004 01 32·96·06'12 TAL motal!l Antimony and zinc quollfiod J or UJ for low recovery In tho 
matrix t:plko :::1mplo (<75%). 

2005 0132·96·061, Rndlonuclldos Plutonlum·2~9 and pfutonlum·238 quollfiod J for low 
corriar rocovory (25%). 

PhDse II and VCA Report for TA-32 A-7' S~ptembttr 30, 1!)96 
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Phase II and VC4.. Report i. 

TABLE A·1 (CONTINUED) 

SUMMARY OF QUALITY ASSURANCEIQUAUTY CONTROL RESULTS FOR TA-32 

REQUEST 
NUMBER 

SAMPLE ID ANALYTE SUITE QUAUTY CONTHOL (QC) COMMENTS 

2017 0, 32·90·0602 

2017 01 :32·9G·061 0 

2016 01 :32·96·0601 

2018 01 32·96·CG02 

2018 01 32·96·061 0 

2019 01 32·0G·OG1 0 

2021 01 32·9G·OG03' 

2021 01 32·!lf3·0Ci04 

2021 01 32·96·0605 

2021 01 32·96·0606 

2021 01 32·96·0603 

2021 01 32·96·0G04 

2021 01 32·96·0005 

2021 01 32·96·0606 

2025 01 32·96·0607 

2025 01 32·96·0608 

2026 01 32·96·0607 

2026 01 32·96·0608 

svocs' 131a·2-athylhoxylphtholn1o found In blank. EQLs woro 
rnlcod·~pproprlntoly. 

SVOCs. :,: 81s·2-alhylhcxylphthalnto found In blank. EOLs woro 
.·.: rulsod approprlatoly. · 

SVOCa . } l3ls·2-othylhoxylphthnlnto found In blank. EOLs wore 
, rolsod approprlotoly. 

TAL. moUlls ~ Ar.;onic and morc:ury quollflocl UJ for matrix !lplke 
. . roeovorlos of loss than 75%.: 

TAL.motnls : Ar.:onlc ond moreury qua111iod UJ for matrix splko 
rocovorles of loss than 75%.. · 

TAL motals Arsonic nnd morcury quallflod UJ for matrix ~pike 
... · · rocovorlos or lo~s tho.n 75%. · ·. · 

R01dlonuclldos Plutonlum·239 and plutonlum·238 quollfiod UJ for low 
. · c:~.nier rocovory (2,%). 

VOCsl Acatono and motl'lylono chlorldo found In blank. EOI.s 
· woro rulsod approprfntoly. · : · 

. VOCs .1 Acotono and mothylono chlorldo found In blank. EOLs 
woro rnl::od npproprlntoly. , · 

VOCs . . ·. Acotono and motl'lylone chloride found In bla.nk. EOLs 
· · .· woro n1i::od appropriately. ' 

VOC:s · Acotono and moth)•lono chloride found In bla.nk. EOLs 
, wora rnlsod appropriotoly. : · 

SVOCs 131:~·2-othylhoxylphthalato found In blank. EQL.s wor.;, 
· rnlsod appropriately. : 

SVOCS · ·. · • 81::·2-othyll'loxylphthalato found In blank. EOWJ wore 
rol:;od approprtatoly. . · · 

SVOCs ··· Bls•2-Gthylhoxylphthnlato found In blank. EOLs woro 
rai::CK! cpproprtatoly. · 

SVOCs · ·· 81s·2-otl'lylhoxylphthalato found In blank. EQI.s woro 
rulsod cpproprla1oly, ; . 

VOCs · All dotoct:l nro quallflod J+ for high surrogate rocovory 
· • ~ (g ro:1ter than 120%). · ·'' 

VOCs ; All dotoets oro cruollfiod J+ for high :::urrogate rocovery 
: (grantor thM 1 20%). ' 

TAL moUlts. Antimony qu01llflcd UJ for low roeovory In tho matrix spike 
· :onmple (loss thon 75%). ! · 

TAL motlls ·~ Antimony qullllflod UJ for low rocovory In tho matrix splko 
::ample (loss than 75%}. · · · 

2026 01 32·96·0031 TAL momls ' Antimony qualified UJ for low'roeovory In tho matrix ::plko 
. ~mple (loss than 75%). 

St~ptem~r30, 1996 ··A-8 PhD:t~ II lind VCA Report for TA-32 
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TABL.E A·1 (CONTINUED) 

SUMMARY OF QUALITY ASSURANCEIQUAUTY CONTROL RESUl.TS FOR TA·32 

REQUEST SAMPLE 10 ANAL YTE SUITE CUAUTY CONTROL (QC) COMMENTS 
NUMDER 

2027 01 32·96·0G08 Rodlonuclldos Plutonlum·239 c!<tto quallllod J and plutontum·23B C:ata 
quallflod UJ for !ow corrlor rocovory (27%). 

2036 0132·06·0G09 VOCs All do1octs QUD!lflod J+ for high currog~to rocovory 
(groator ti'IQn 120%). 

2037 0132·96·0609 TAL mctols Ar::onlc, load, and selenium c;uollflod J·for low recovery 
In tho motrlx splko somplo (los:; than 75%). Antimony 
quallfiod UJ for low rocovory In tho matrtx spike snmplo. 

2049 01 32·06-061 3 vocs All data quaflflod J or UJ tor tow lntomt~l Gtondords, ~nd 
ono high and ono low currogato recovery. 

2049 0132·06-061 4 VOCs All data quatlfiod J or UJ lor low Into mal stnndords, and 
ono high and ono low surrogate rocovory. 

2051 0132·96-0613 TAL motnls Solonlum and thallium qualified UJ for low rocovory In the 
matrix ~:plko sompto (lo:::s thnn 75%), Load qunllfiod J+ for 
high rocovory In tM matrix spike somplo (grootor than 
, 20"/o), 

2051 0132·96·0614 TAL. motals Solonlum and tholllum quollllod UJ lor low rocovory In tho 
matrix cplko ::;ample (Ia:;:: :han 75%). Load quollfiod J+ for 
high rocovory in tho matrix ::;plko C:lmplo (grouter than 
120%). 

2054 01 32·96·06, 5 vocs All data quollflod UJ for low Internal otandards, ::tnd ono 
high ond one low ourrogata rocovory. 

2054 01 :32·06·061 6 VOCs All dota quo!lllod UJ for tow tntomol stondnrdr., and one 
high o.nd one low surrogate rocovory. 

2068 01 32·06·0751 TAL motols Load ::tnd :inc qualified J- for low rocovory In tho matrix 
aplko aDmplo (lo::a th.ln 75%). Antimony quollfiod UJ lor 
low rocovory In the matrix cplko cnmple. 

2068 0, 32·9G·0752 TAL metals Lood and :Inc quall!lod J· for tow rocovory In thE:J motrix 
::;plko snmplo (lacs than 75%). Antlmony Qua!lflod UJ lor 
tow rocovory In thO motrlx ::plko compte. 

2068 0132·96-0753 iAL mctnls t.oad and :Inc quollflod J. for tow rocovory In tno mntrtx 
::;pika cnmplo (lacs thon 75%). Antimony quollflod UJ lor 
low rocovo:y In tho matrix cplko ::;ample. 

2068 0132<16·0754 TAL metals Load and ::tnc quollftod J·lor low rocovory In tho matrix 
::;plko ::amplo (lacs than 75"/o), Antimony qua\lllod UJ for 
row rocovory In tho matrix ::;plko GQmplo. 

20C8 01 32·06·0755 TALmotals Load ond :Inc quollflod J. for low rocovory In tho motrtx 
cplko ::omplo (loos than 75%). Antimony quollflod UJ tor 
tow recovery In tho matrix opll<o complo. 

2068 0132·96·0801 TAL motols Lood ond :Inc quollflod J. for low rocovory In the m:ltrlx 
:.pika :.nmplo (toes thon 75%}. Antimony qualified UJ for 
low rocovory In thO matrix :;plko oample. 
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TABL£A .. 1 (CONTINUED) 

SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROl. RESULTS FOR TA-32 

REQUEST SAMPLE ID ANALYTE SUITS 
NUMI3ER 

2068 01 32·96·0802 TAL metals 

2068 01 32·06·0607 TALmotals 

2075 0, 32·96·0851 VOCs 

2075 01 32·96·0852 vocs 

2075 01 32·06·0872 VOCs 

o TAl. mo!Dis • Targot analyto list motllls. 
b UJ • Est!matod undoloctocl qunnfltles. 
c J •• !;.otlmalocl low. 
d J•. Estimated nigh. 
u !;QL. • Esllmalocl quonmotlon limit. 
t U • Undoloctod 

QUAUTY CONTROl. (QC) COMMENTS 

Lood :rnd :Inc qunllfiod J· for low rocovory In tho matrtx 
spike snmpla (less than 7S%), Antimony qunllflod UJ for 
low recovery In tho matrix splko sample. 

Load and :lnc: qunllflod J• for low rocovory In tho matrix 
splko snmplo Voss thlll1 7S%). Antimony quallflod UJ for 
low roeovcry In tho matrix :;pika snmplo, 

All dntn t~uallflcd UJ for low lntomDI standnrds. Methylene 
chloride found In method blank. All EOLs wore rulscd 
npproprlatoly. : 

All data c;uo.tlficd UJ for low lntomttl stnndnrd::. Mothyleno 
chloride found In mothod blnnlc. All EOLs woro rnlsod 
::~pproprlatoly. 

All data qualified UJ for low lntomnl ::tnndnrds. Mothylono 
chloride found In mothod blank. All EOLs woro r:liGod 
approprlntoly. 

g Rndlonuc:ldos • omor1cluma:!4,, gummn scon, triUum, poreont ITIQ!sturo, plutonlum-:!38, plutonlum·:39, strontJum-90, Md 
tollll uranium. · 

h J • C~;~tlmat!Jd, 
I ::;voea • Somlvolotlle organic: c:ompounca. 
J VOCa • Votolllo orgn.'IIC: compounds. 

September 30, 1996 A-10 Phose 1/:md VCA Report lor TA-32 
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APPENDIX B ANALYTICAL RESULTS 

All anolytlcol da1a oro ovalloblo In tho l=acllrty for lnformotlon Monogomont, Anolysls, ond 

Dlsploy (FIMAD) databaso. If tho FIMAD datoboso Is not aceosslblo, data will be provldod upon 

roquost. 

PhDSD II ond VCA Report fer TA·32 8·1 Scptamber 30, 1996 
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APPENOIX C COST COMPARISON 

TABLE C.1 

APPROXIMATE COSTS OF THE VCA ACTIVITIES ATTA·32 

PASs 32·001 and 32..003 PASs 32·002(n,b) nnd 32..004 

Pro·flold octivltlos: $15 366 $38 061 

Flold nctlvltlas: $45 475 $8!3 888 

Wasta dlspo:;ol: $12 975 $40 633 

Sompllng/annlytleal: $20 361 SC6 636 

Post·flold <~ctlvltlos: $12 679 $22 902 

Total ctotlmntcd cost: S,OG 856 $257 120 
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APPENDIX 0 RISK ASSESSMENT DATA ANO EQUATIONS 

,,0 INTRODUCTION 

This oppondix present~ information supporting tho d~k assessment conducted for tho outfall 

aroo at Postontlol Roloaso Site~ (PRSs) 32·002(a,b). Tho data, oxposuro paramotors, toxicity 

values nnd profiles, and risk assessment equations oro prcsontod In tho following :wctlons. 

1.1 Risk Assessment Cnta 

In tho ri:.k assessment for tho outfall orca at PASs :32·002(a,b), tho moan was used as tho most 

likoly exposure (fwlLE), and tho 95% uppor con!ldonco limit (UCL) of the moan was used as the 

rco.sono.blo maximum oxposuro (RME). !3oth of those valuos waro colculotod for mercury, 

cadmium, total chromium, sllvor, and thallium. Tho dota woro oggrogatod Into ono \lxposuro 

unit, which ropreconts tho oroo dlroctly below tho outfall plpo, In colculotlng both tho MLE nnd 

RME, nondctoctod value:.; wore replaced by ono·hol1 tho reported dotoctlon limit. Multiple 

values for a specific location wore ovorngod boforo estimating statistics. Tho moan and the 

95% UCl. of tho moun for ouch ehomlcnl of potontlol concern (COPC) wore thtJn multiplied by 

tho dust loading :actor of 9 x 1 o·!i g/m:J to yield tho input value for du:o;t (Dorrlos 1096, 1 297). 

Tnblo D·, presents tho datn used In the risk ossossmont lor tho outfall oroa at PASs 32-

002(a,b). 

Mercury. Data wore log-norm~lly dlatributod, and st.::~tlstlcs wore colculatod u~lng the equations 

prosontod In MStatlstlcal Method:. for Environmental Pollution MonltorlngM (CIIbort 1087, 031 2). 

Tho mean was c~tlmatod by oquotlon 13.3 nnd tho variance (standard dovlotlon) was estimated 

by equation 13.5 (Gilbert 1987, 0312). The 95% UCL of the moon was ostlmatod using tho 

Crystal 8aliT114 slmulotor, which Is on ac!d·on to Microsoft Excel™. Crystal Ball allows for 

simulations with a variety of statistical di~trlbutlons, Including the lognormal. The estimated 

moan and stand~Hd deviation of tho lognormal distribution In Crystol 13oiJT"' slmulntions woro 

usod. Tho cnlculutlon of tho mean of ,3 snmplos wos slmulotod In ooch Crysta113nllT"" run, ond 

those simulations woro repeated 10 000 tlmos. Tho 95th porcontlla of tho simulations Is 

reported as tho RME concentration. 

Codmlum. Eight of 16 results woro roportod as nondotoctod values, which procludod estimation 

of o distribution. Normollty wos nssumcd for calcul~tlon of tho moon. Tho RME was ostlmntod 

as tho moxlmum dotoctod value of cadmium. 
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TABLE 0.1 

CONCENTRATIONS USEO IN RISK ASSESSMENT CALCULATIONS FOR THE OUTFALl. AREA 
AT PRSs 32·002(o,b) 

CHEMICAl. SOIL DUST 

MEAN SS% UCL OF 'THE MEAN MEAN 95% UC!. OF THE MEAN 
(mg/kg) (mglkg) ().tg/mi . (S.Ig/m3) 

Cadmium 1.1 5.6° 1 X 10-4 5x10-4 

Chromium 61.3 129 ... 
1.9 X 10"3 

(toto!) 
sx10"\) 

Chromium Ill 52.5 , 10~6 sx 10"3 0,01 

Chromium VI 8.8 18.4 8 X 10-4 · 2x10-3 

Morcury 52.2 139 sx 10"3 0.01 

Sllvor 13.6 26.4 1 X 10-3 2 X 10-3 

Tho Ilium o.a 2.4 7x 10 ·S 5 X 10-4 

• Tho UCI.ot tho moon lor cadmium wns oollmottd as lt!o !TIIlXlmum roportod vatuo. 

Tot~ I Chromium. Cato woro lognormally d!strlbutod, ~nd statistics woro colculotod using tho 

oquotlons prc~cntod In "Statistical Methods for Envlronmantol Pollution Monitoring" (GIIbort 

1987, 0312). Tho molln was estimated by equation 13.3 Md tho vnrlanco (St3nd:ud dovlotlon) 

was estimated by oquatlon 13,5. Tho 95% UCL or tho moan wo.s ostlmo.tod using tho Crystal 

BoliT"' simulator. 

Total chromium Is composed ol ono port. chromium VI and 5lx parts· chromium Ill, for a totnl of 

7 parts according to tho Hoallh Eflocts Assossmont Summary Tnblos (HEAST), o standard risk 

assessment tool (Millar 1994,,, 69). Tho mean and tho 95% UCL of the moan of total chromium 

wortl botl1 multiplied by one·sovonth In ordor to ostimoto tho m~on and 95% UCL of tho moan 

o~ chromium VI, and by slx·sovonths In· ordor to ostlm:~to tho mo:1n and 95% UCt.. of tho moan 

ol chromium 111. 

SJlvcr. Onto woro lognormolly distributed, nnd s:ntlstlcs woro c:Jiculotod using the equations 

pro::;ontcd In •stotlstlcol Mothods tor Envlronmont:~l Pollution Monitoring• (GIIbort 1967, 031 2). . ' 

Tho moan wos ostlmotod by equation 13,3 and tho vorlonco (::;tandnrd dovlotlon) was ostlmotod 

by equation 13.5. Tho 95% uppor confldonco limit of tho mean w.:s estimated using tho Crystal 

SalfT"' simulator. 

Scprcmbcr30, 1996 Phase JJ and VCA Report lor TA-32 
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Tholllum. Twolvo of 1 G ro:.ults woro roportod os nondotocts, which procludod o:;tlmotlon of a 

distribution. Normality was Clssumod for calculation of tho moan. Tho RME was estimated as 

tho maximum datoctod voluo of thallium. 

1..2 Rccrootlonnl Scenario Exposure Porometcrs 

Rocrcotlonal sconarlo exposure parameters llt>tod In tho document "Risk·Bosod Corroctlvo 

Action Proco:;s• woro uzod In tho rl~k o.::sozsmont for tho outfall oroa nt PASs 32·002(a,b) 

(Dorries 1996, 1297). Table 0·.2 presents tha:::o rocraatlonol :;con\lrlo oxposuro paramotars. 

1.3 Toxicity Valuos 

Tho toxicity valuo used to ovaluato noncarcinogenic ottoets tor a COPC Is tho roforonco doso 

(AfO). Tho RfD hos boon dovolopcd ba::od on tho concept that a threshold doso oxl5tc below 

which ildvon:o offocts ~ro not likoly to be obsorvod. FlfDs oxi:it for both chronic and subchronic 

oxposuros: chronic oxpo:;uro rcforonco do!.:CS woro used In this rick nsso::smont bccouso of 

tho length of tho oxpo::uro periods lnvolvod (!) and 30 yonro). iho Envlronmontal Protoetlon 

Agency's (EPA's) lntogrntod Risk lnformo.tlon System (IRIS) and HEAST woro u!lod, In thl~ 

order, to idontlfy RID voluos. 

F'or COPCs with carcinogenic effects, tho slope factor and accompanying wolght·of•ovldonco 

Is ut>od to ovaluato toxicity. The slopo foetor Is dorlvod b<~sod upon tho concept that thoro Is 

no threshold of oxposuro below which 11 corclnogonlc response may not occur. Tho slopo fnctor 

Is used to estimate the uppor·bound lllotlmo probability of eoncor Induction as a result ot 

oxposuro to a certain lovol of a suspected or known corclnogon. Wolght·Of·ovldonce 

carcinogenicity cloc::ltlcatlons aro: 

A .. human carcinogen, 

81 .. probable humon cnrclnogon, but limited human data oro available, 

92 • proboblo humM cnreinogon with cufflciont ovldonco In onlmols and lnadc~:~uato or 

no ovldonco in humans. 

C • possible human c~rclnogen, 

D • not clossiflablo 05 to human carclnogonlclly, and 

E • evidence of noncarclnogcnlclty for humans. 

Phase II and VCA Report for TA·32 St!ptcmbor 30, 1!196 
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Tablo 0·3 prollonts tho toxicity vnluos' usod In tho risk ossossmont for tho outfall aroa at 

PASs 32·002(o,b) and tho r'lforonco ma.tor!olln which thoso valuos aro llstod. 

TABLE0.2 

EXPOSURe PARAMETERS USED IN THE RECREATIONAL. RISK ASSESSMENT FOR THE 
OUTFALL. AREA AT PRSs 32..002{u,b) 

PATHWAY 

Inhalation of dust 

lngo:J.tlon of soli 

Dormnl contact with soil 

• OW • DO<!y wolght. 
D IR • Solllngostlon rato. 
1 E'!' • Ex~uro tlmo. 
• EF • ~posuro troquoncy. 
• EO • t;llposuro dumtlon. 
' Fl • Froctlon lngoatod, 

PARAMET£R (UNITS) 

swn (kt:) 

IRb (m 3/hr) 

ETC (hr/doy) 

ef=d (d.Jys/yr) 

EOC (y~ 

13W (k~) 

IR (mg/dny) 

Fl1 (unltloss) 

EF (do.ystyr) 

ED (yr) 

ew (kg) 

AF9 (mgt em ~) 

SAh {em 2tovont) 

EF (ovont~yr) 

EO (yr) 

o AF • Soll·to-skln odhofoncu !actor. 
h SA • Skin ourtoce oren oxpoaod. 

S,ptllmbcr 30, 19D6 

MOST LIKELY REASONABLE MAXIMUM 
EXPOSURE EXPOSURE 

70'. 70 

1.3, 3.5 

2 2 

10 no 

9 30 

70 70 

100 100 

2.50 X 10•01 2.so x 1o·01 

10 170 

9 30 

i'O 70 

2.00 )l , 0 ·01 , 
2 000 5 300 

10 170 

9 30 
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TABLE 0·3 

TOXICITY VALUES USED IN THE RISK ASSESSP.,ENT CALCULATIONS FOR THE OUTFAll 
AREA AT PASs 32..002(a,b) 

CHEMICAl EPA ORAL SOURCE DERliAl 
cuss REfEAEUCE REfERENCE 

DOSE DOSE 
(CHRONIC) (CHRONIC) 
(mglkg/day) (mg.'ksfday) 

Cadnitrn eta 1x10-.3 IRISb, 1 X 10-3 
September 

1996 

ChromU"nm N!A 1 IRIS, 1 
September 

1996 

Chi'Of'TlUn VI Af 5x10-3 IRIS. 5x 10{) 
September 

1996 

Mercury !)!J 3x to-' IRIS. 3x 10-4 
September 

1996 

Sif'1er 0 5 X 10-3 IRIS, 5 X 10-3 
September 

1996 

Thaffun 0 8 X 10"5 IRIS. ax10-5 
September 

1996 
-----

1 B1,. PrOCaf:la l'ur.a.1 ca·~,_ bt.t Emi~J tur.an &~ &-i 3"i1.1atla. 
• IR;S = ln!e-7.a~.n Risk L--.\:nna~ Sj-s~ell'-
c tl'A. ri"A a"oaJatle. 
• tiEAST =Heat! Ef!£cts Assessrra.f Stxrn-.ary Tables. 
1 FY "'FISCal year . 
1 A =t-l..r.\.l.1U~~ 
• 0 ,.tkfcla~f.aNa asbt...-nanca.~. 

SOURCE INHAlATIOH SOURCE ORAl SLOPE 
REFEREUCE FACTOR 

CONCEUTRATION (1/{mg/k~day)} 
(CHROIJIC) 

(J.Ig.'ml) 

IRIS b, NJAC NIA 6.1 
September 

1996 

IRiS, WA NIA NIA 
September 

1996 

IRIS, WA NIA 41 
September 

1996 

IRIS, 3 X 10-4 IRIS, N/A 
September September 

1996 1996 

IRIS, NIA NIA N/A 
September 

1996 

IRIS, WA tvA N/A 
September 

1996 

Jl!J.i'" 0..)-...j}-L.._;.;i,.f! • !-.;.} ,Jf',) 

SOURCE 

HEASJd, 
FY9 1992 

N/A 

HEAST, 
FY1993 

NIA 

NIA 

N!A 
~ 

~ 
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l 
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~ 
~ 
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Plwse IT and VCA Report 

1.4 Toxicity Prom~s for Chemlcars'orPotcntlat Concern 

Toxicity profiles aro provldod In this soctlon for the COPCs cadmium, chromium, load, morcury, 

sllvor, and thalllum. 

1.4.1 Toxicity Profile for Cndmlum · 

Oral Reforcnco Do so: IRIS ll::ts tho ~riil RfO for c::~dmlum In woto~ ns 5.0 x 10-o.. mg/kg/dny, 

o.nd In food as 1 .o x 1 o·03 mo/kg/day.' Each of thoso valuos was dorlvod with an uncortalnty 

factor of ~ o. 

Cnrclnogcn Closslflcntlon: Group B1 ,. probable humancarclnog~n. · 

Uses: Codmlum Is a motollfc olomont, occurring primarily In :Inc, coppor, and load oros. It Is 

usod In soldors, dontal amolgo.ms, cathode motorial for nlckol·cndmlum storngo battorlos, as 

a color pig mont for paints and plastics and In rustproof oloctropfo.tlng.:A major nonoccupational 

sou reo of rosplroblo codmlum Is cigarettes. 

'I , , , 

Hcnlth Effects: Exposuro to high I ovals or cadmium via lnha.latlon sovoroly damages tho lungs 
I 

and can causo death. lnh;~lo.tlon of lowor levols for a porlod of years rosults In ~ccumulntlon 

of cadmium In tho kldnoys that con cnuS()kldnoy dlsooso. l.ong•tor!'"· oxposuro to cadmium by 

Inhalation may also cousu fragllo bones •. 

Long-tarm oxposuro of workers to co~mlum via Inhalation In an ~ccupatlonal sattlng may 

ln.::ro~so tho risk of dovoloplng lung ~nncor. Exporlmontnl studl~s lndlcato that mlc:o and 

hamstors oxposod to cadmium by lnhnl~tlon do not dovolop lung c~.ncor: howovC!r, ro.ts eroo.rly 

do. Prognont fam~lo rodonts thnt lnhalod high luvcls of cadmium producod fowor llttors, and 

tho pups oxhlbltod mora birth dofocts than usual. lnholntlon of cadmium also causes liver 

dumago and changes In tho Immune systom In rats and mlco. Currontly, It Is not kncwn what her 

lnhallltlon of cadmium olfocts tho ability' of humans to roproduca o~ has harmful effocts on the 

fotus, llvor, hoart, norvous system. or lmmuno system In humans (Lifo Systems, Inc. 

, 992. 1 053). ,I 

Consumption of vary high lovols of enC:mlum In food or drink sovoro!Y lrrltatos tho stomach and 

cousos vomiting and dlarrhoa. Ooaths from cadmium lngostlon hnvo.only boon documontod In 

casas of sulcldo. Slmllnr to oxposuro via lnh:llatlon, Ingestion of lowor lovols o1 cadmium 

rosurts In a bulld·up In tho kldnoys, rosultlng In kldnoy dnmngo ~nd fragile bonos. Anlmots 

oxposoc: to cQdmlum through tho dlot or In water, occasionally dove lop high blood pressure, 

Iron-poor blood, llvor dlsaaso, and norvo or br:lln damago. Proof that humans dovolop thoso 
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conditions Is lacking. Studios In humans and anlmJIS hovo not Indicated that cntlng or drinking 

cadmium lncroosos tho lncldonco of cancor. Dormal contact with cadmium Is not known to 

couso udvor:.o health oflocts In animal:> or humans (Lifo Systems, Inc. 1092, 1 053). 

Study Support: IRIS lists tho oral roforonco doso for cadmium In water os 

s.o x 1 o·0 .. mg/kg/dny and In food ns 1.0 x 1 o·03 mg/kg/dny. Tho roforonco doco Is basod on tho 

highest lovol of cadmium In tho human ronal cortox (200 ll9 codmlum/g wot ronal cortex) that 

is not associated with slgnlflc::mt protolnurln, tho crltlc:ll off oct of Interest. A toxlco!<lnotlc modo! 

wns usoc! to dotormlno tho hlghost lovol of cxpo5uro n:.:>oc::l::~tod with tho lock of a critical off oct. 

An uncorto.!nty foetor of 10 woe opptlod to occount for introhumon vor!ablllty to tho toxicity of 

this chomlcolln tho obconco of specific: datn on :.onsltivo Individuals. Tho lovol of confidonco 

In tho RfD Is high bocau:::o of tho many studios avoll:lblo on tho toxicity of cadmium in both 

humans and animals. 

The clos:;lflca!lon of cadmium as a Group 81 probobfo human carcinogon is based on limited 

ovldonco of its carcinogenicity In humtms. This ovldcnco Is documented In sovorol opldomlologlc 

studios that demonstrated o posslbto association with lung and proctato cancers. Thora Is also 

sufficient evldcnco of cadmium's corclnogonlclty in rots and mice by tho lnholntlon route (lung 

tumors), introtrnche:lllnstllliltlon (mammory tumors In fomolo rots, multiple sitos in males), ond 

Intramuscular or nubcutoncous Injection (Injection silo and distant slto tumors). The EPA hns 

not ost.abtlshod on oral slopo fnctor lor cndmium. Tho EPA h.as ostobllshod an Inhalation unit 

risk of 1.8 x 1 o·o:J (J.Lg/m::J)•1 bosod primarily on on opidot-nlologlc study of cadmium smoltor 

workers In which nn incrco:.ed rl:::k of lung. trochoa, and bronchus concor mortality was 

observed. Tho supporting study u:::od o relatively largo cohort, ond smoking and concurrent 

arsonic exposures woro occountod for In tho quontltotlvo analysis for cadmium. 

1 .4.2 Toxicity Profile fo1· Chromium 

Chromium Is a naturolly occurring clement found In rocks, anlmo.ls, plants, soli, ond in volcanic 

dust ond gosos. It Is Important for glucose metabolism, and may bo a cofactor tor insulin. 

Chromium Is prc::;ont In tho environment In ::;avoral dlflorcnt forms, tho most common of which 

are chromium 0, chromium Ill, and chromium VI. Chromium Ill occurs naturally In the 

environment, whereas chromium VI and Chromium 0 (motlll chromium) oro gonorolly produced 

by Industrial procosooo. Chromium Ill or chromium VI produced by tho ehomlcallndustry are 

u::;od for chromo plating, tho manufacture of dyes and plgmonts, leather, wood prcscrvotlvos, 

and treatment of cooling tower water. Small or nmounts aroused In drilling muds, textiles, ond 

1onor tor copying machines (Syracuse Research Corporation 1991, , 241). 
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1.4.2. 1 Chromium Ill 

Ornl Rcfercnco Coso: 1 mg/kg/day. This roforcnce doso w~s dorlvod with an uncertainty 

foetor of 100 and n modifying foetor of 1 o. 

Cnrc:lnogen Closslflc:ntlon: Group 0, no.t classlflablo as to hum::~n cnrclnogonlclty. Trivalent 

chromium (chromium Ill) Is much loss toxic und moro abundant In nature than tho hcxnvalont 

form (chromium VI). Chromium VI roadlly crossos all mombranos and: Is roducod lntracollularly 

to trivalent chromium. Thoro Is no ovldonco to suggest that chromium Ill Is eonvcrtod Into 

chromium VI In biological systems (Amdur ot al. 1991. 1 239), Fo~ thoso roasons, tho oral 
. ' 

roforonco doso for chromium Ill may bo used to ostlmato risk for Ingestion of waterfowl ::~nd 

boof. 

Health Effects: Respiratory oftocts havo boon observed In workers oxposod to chromium Ill; 

howovor, othor forms of chromium wore pra::~ont. Tho rosplrotory system Is tho prlmllry targot 

for Injury following Inhalation oxposuro In laboratory animals. Rats and mica Inhaling various 

lovols of chromium Ill oxide had lncraasod lung wolghts, markod hyperplasia, lntorstltlal 

fibrosis, and opithollnl nocrosls (Syracuse Rosoarch Corporation 1991, ·1241 ). 

Study Support: IRIS lists tho chronic or:ll roforonco doso as 1 mg/kg/day, which Is tho snmo 

vnluo llstod In HEAST as tho subchronlc oral roforonco doso. Those vnluos mo bnsod on a 
chronic foodlng study In rats. Evon aftor:foodlng up to 5% ·of chromic oxide In tho dlot for 

84 days, no advorso ollocts woro obsorvod at any doso laval. 

An uncertainty factor of 100 was applied to tho oro.l RIO. This foetor nccourlts for tho lntorhumon 

Md lntorspocios variability of the toxicity of chromium Ill. Tho oral RfO Is llmltod to Insoluble 

!:nits of chromium Ill. Confidence In tho prlnclpnl study Is rotod as low bocnuso of n lack of 

oxpllclt dotoll on protocol and results. Low confldonco In tho database ro11octs tho lack of 

high·doso supporting data. A modifying factor of 10 reflects uncertainty In the no-obsorv.:lble· 

off oct lovol. An Inhalation risk assossmont for chromium Ill Is unde,.. rovlow by nn EPA work 

group. 

Chromium Ill Is not bollovod to bo Cllrclnogonlc at this tlmo. 

1 .4.2.2 Chromium VI 

Oral Reference Oose: 5 x 1 o·:J mg/kg/day. This roforonco doso was dorlvod with an uncertainty 

factor of sao. 

September 30, 1996 Phu" /land VCA Report tor TA•32 



Phase I! and VCA Report 

Cnrclnogcn Cl3sslflcntlon: Group A, human co.rclnogon. 

Haalth Effect!l: Chromnto·sonsltlvo workers acutely expo sod to chromium VI dovolop asthma . 
and other %ilgns of rc:plratory distress. Symptoms Include erythema of tho faco, n::u;opMryngoal 

pruritus, nocol blocking, coushing, ond whco::lng.ln a retrospective mortollty study, Intermediate

to chronlc·duratlon occupntlonal exposure to chromium VI showed on lncroosod risk of death 

duo to noncancor rc!::plro.tory dlscaso. Occupatlonnl exposure h:ls olso boon associated with 

odvorso o11octs on tho gostrolnlostlnol systom ond sovoro llvor injury. Additionally, chromium 

VI hos boon ossoclntod with an lncronsod lncldunco of bronchogon!c and nasal cancer 

following chronic occupotlonnl exposure. 

Study Support: IRIS lists a chronic orol roforonco dose 1orchromlum VI os 5 x 10·:1 mo/kg/doy. 

HEAST provldos a subchronle ornl roforonco do so of 2 x 1 0'2 mg/kg/dny. Tho so vt\tuos aro 

bnsod on n yoar·lon~ study In rats that were adm\nlstorod hc.:avatont and tr\volont chromium 

In drinking wotor. No slgnl!lcant chongos In npponranco, weight gain, food consumption, or 

histologic lesions woro observed In any of tho trcotmont groups. An uncertainty factor of 500 

accounts for tho oxpoctod lntorhuman and in1ortipocles vnrloblllty in tho toxicity 01 tho chomlcal 

in llou of specific datn. and an additional foetor of 5 to componsato for tho loss·than·llfotlmo 

exposure duration of tho principal study. Tho oral RfD Is limited to solublo c::tlts of metallic 

chromium VI. Confidence In tho principal study Is tow boeouso of tho :;mal! numbor of onlmols 

to:;tod, tho small numbor of pnromctors measured, nnd tho lock o1 toxic a1foct at tho highest 

doso tostod. Confidonco In tho dotab<~so Is low bocouso tho supporting studios :1ro of oqunlly 

low quotlty, and toratogonlc and roproduetlvo endpoints oro not well studied. 

Chromium VI Is considered to bo c:::~rclnogontc only by Inhalation ond Is ctossl11od ns a Group 

A human corclnogon. IRIS lists iln lnholotlon un\t rlsl< Vtllua o1 1.2 x 1 0'2 (~g/m3)· 1 , The 

corresponding lnhnlntlon ~lopo factor Is 41 (mg/kg/d:::~y)·1, Tho confide nco In this unit risk f~ctor 

Is high bocauso thoro Is sufficient epidemiologic ovldonco In humans supporting this conclusion. 

1 .4.3 Toxicity Profile for Lead 

Oral Rcforonce Ooso: Not dctormlnod. Tho risk ossossmont usod EI='A's lntogratod Exposure 

Upt:::~ko Bloklnotlc Modal (IEUI3K) 131ood Load Model rocommondod por Off leo o! Solid Waste 

and Emorgoncy Response {OSWER) Dlroctlvo 9355.4·, 2 (EPA, 994, 1 178; EPA 1094, 1209). 

Carcinogen Closslflcotion: Group 82, probable humon corclnogon. 
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U~cs: L.ood, n naturally occurring motal, Is found In nonrly all phcsos of tho onvlronmont and 

In most biologic systoms. Tho most lmport:::tnt uso Is In tho production of load·ocld battorlos. 

Othor ut:os lncludo tho production of nmmunltlon and somo kinds: of mota I products (such os 

shoot load, solder, and pipos). Totroothyl load and totramothyl load nre usod In gnsollna 

oddltlvos. Tho principal route of oxposuro Is In food, but other Important sourcos Include load· 

basad points, auto exhaust, lndustrlol omissions, load gln:od pottary usod In food sorvlco, and 

elgarotto smoko. 

Health Eff~c1s: Child ron oro known to absorb o grantor porcontagEJ of load· from tho dlot than 

adults. Although lead produces a vnrloty of toxic offocts depending on tho route of oxposuro 

and Its chomlcnl form, tho most Important offoct of load Is Its D.dvorso oHoct on cognitlvo 

nbllltlos and motor skills In young chlldron. t.ow laval oxposuro to load during Infancy and 

childhood lncrcooos tho risk of lrrovorslblo nourobohavloral doflclts at lovols or intornnl 

oxposuro as low as 1 0-5 J,~g/dl. in blood. Othor torgot organs lncl~do tho kidneys, rod blood 

coils, and tho gostrolntostlnol and roproductlvo tracts. 

Much lnform.:lllon about tho hoolth offocts of lo.:1d has beon obtD.Inod through docndos of 

modlcol observation and ::clontlflc rosoarch. ihoroforo, tho dogroo of uncertainty about tho 

hoolth offocts or load Is C!Uito low by comparison to most othor onvlronmont:ll toxicants. Tho 

standard opprooch for quantifying tho offocts of a ehomleol rollos on ldontlfylng tho doso 

associ a tad with adverso off acts. This approach has not boon successful for load. L.oad Is found 

ubiquitously In tho onvlronmont and, thoroforo, It Is difficult (If not.lmposslble} to l:.olato the 
routo or oxposuro r.nd chnroctorlzo tho offocts of land with V.lrylng doso. In addition, It app13ors 

thot somo of tho hcolth olfocts ossoclotod with load, particularly thoso a1foctlng chlldron 

(nourobohovlorol dovolopmont) may os::ontlally bo wlthcut a thros~old. Tho EPA's Roforonco 

Do so WorkGroup currently considers it Inappropriate to dovolop a roforonco dose for Inorganic 

load. Roforonco dose mathodologlos are not floxlblo onough to Incorporate sito·spcciflc 

Information on load oxposure sourcos and demographic Information bocauso they are 

fundnmontally routo spoclflc. 

Tho EPA ho$ classlflod lend as Group 92, n proboblo human corcinogon. Quantifying tho 

can cor risk a$SOclatod with land lrwolvos many uncortnlntlos, somo ot which may bo unl(:luo to 

land. Ago, health, nutritional stato, body burden, :1nd exposure duration lnfluonco tho absorption, 

rolooso, and oxcrotlon of load. Current knowlodgo of load phormocoklnotlcs lndlcatos that an 

ostlmato dorlvod by standard procoduros would not truly doscrlbo tho potential risk. Thorofare, 

a can cor slope foetor has not boon calculated fo:- load. 
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Tho uso of m~thomotlcal and ztatl&tlcal models for onvlronmontnl risk assessments hns 

:;,ocomo Increasingly wldosprond bocouso of tho many practical difficulties oncountorod In 

controlling humon exposure to toxicants with subtle ond long•la:otlng a fleets, Tho IEUI3K Modo I 

Is a computer simulation modal ~wollablo from tho EPA that Includes throo components: , ) a 
bloklnotlc modol1or thO absorption of load from various onvlronmontol ml'!dln, distribution of 

load In tho body, and Its olimlnotlon from tho fetus ond children up to ago 6; 2) a variety of Input 

manus for o5tlmatlng tho absorption of lead from environmental modla: and 3) o method for 

estimating tho risk of olcvatod blood load for Individuals and for populntions. 

Tho IEUBK Modal estimates tho geometric moan blood load concentration in children of 

dllforont ngos oxposod to onvlronmontollcod. ThO modal may thon bo u:ood to cnlculoto the 

probability that a blood lend level with tho geometric moan c::~lculatod by the IEU6K Modal 

oxcoods o cutoff point ~pcclflod by the usor. Ooloult voluos oro provided lor thoso·pornmotors 

for which no dota oro :Jvailoblo. 

1.4.4 Toxicity Profile for Mercury 

-.. 
.. 

•.) 

..1 . ... 
' ' 

Or:1l Reference Dose: 3 x 1 O"" mg/kg/day (HEAST, IRIS ll::its no oral rcloronco).lnhalation RfO ;:~ 

Is 3 x, O"' mg/kg/day (IRIS 9/96). This reforonco doso wos do rived using an uncertainty fnctor i;l 
of 30. 

Cnrclnogcn Classification: Group D, not closslfioblo as to humon carcinogenicity. 

Uses: Mercury Is a naturally occurring motollound throughout tho onvlronmont. Thoro ore 

throe forms of mercury: olomcntol (or mct:.lll!c), inorgnnlc compounds (combined with other 

clements such as chlorine or oxygen), and org::~nlc compounds (combined with carbon to form 

compounds such as mothylmorcury). Mot::~llic mercury Is mined ond lc olso a wnsto product of 

gold mining. Chcmicol factories that make chlorine uso mercury ond may release metallic 

mercury Into tho air. Thormomotors, barometers, battorlos. and tooth fillings all contain 

metallic mercury. lnorgonlc mercury compounds oro commonly used In oloctrlcnl cqulpmont 

(o.g. battorios, lamps), tunglcldos, ond skin coro ond modlcinol products. Organic mercury 

compounds wore In t:omo fungicides ond points and have bonned (Ciomont lntornotlonnl 

Corporation ~ 994, 1 345). 

Hc:1lth E11ccts: ThO form o1 mercury, cxposuro lovol, durt~tlon, and route o1 exposure 

determine which adverse affects will predominate. Short·torm oxposuro to high lovals of 

metallic mercury In tho air c:1n couso lung damogo, nousoo, vomiting, dlorrhan, lncro:1sod 

blood prcs5uro, lncroosod hoart rotc, skin r:Jshos, and dnmago to cyos. Long-torm exposure 
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.. 
to metallic mercury causes momory loss and shoklnosG.Inhnlntlon otmotnlllc mercury at high 

oxposuro lovols cnusos odvorso rosplrat~ry, cardiovascular, .and gastrointestinal offocts. 

Short• and long•torm oxposuro to high lovols ot Inorganic mercury can causa brain and kldnoy 

damnge In humans. Exposure to high enough tovots. of motolllc, lnorgnnlc, or organic mercury 

can permo.nontly dnmngo tho brain, kldnoys, o.nd dovoloplng fotus. 

Consumption or orgnnlc mercury In tho form of contaminated fish or grains troatod with orgnnlc 

mercury primarily a!focts tho brain, kidneys, and tho dovoloplng fatus~ (Clamant lntorno.tlonal 

Corporotlon 1994, , 345). 

Study Support: A chronic and subchronlc oral roforonco dose of 3.0 x 1 0~ mg/kg/dny Is llstod 

In HEAST for mercury. Tho chronic and subchronlc lnhnlntlon roforonco concontrntlon {RIC) Is 

3 x 1 O"' mg/m:~. An uncertainty foetor of 10 for sensitive human populations and 3 for tho lock 

of dovolopmontol ond reproductive studios was usod. . . 
The EPA has classlflod lnorgnnlc mercury as Group 0, not closslflnblo as to human 

corclnogonlclty, No human data oro avallnblo ond tho animal data ore lnndoquoto to support 

closslflcatlon. Classlflca.tlon of o chomlcnl as Group 0 procludos quantitativa toxicity assessment. 

Thoroforo, no slopo foetor was llotod for mercury In olthor IRIS or HEAST. 

1.4.5 Toxicity Profile for Sliver 

Oral Rofercnco Ooso: 5 x 1 Oo3 mg/kg/day. This roforcnce dose was dorlvod using an 

uncertainty foetor of 3. 

Carcinogen C!n:sslflcotion: Group 0, not clnssl!lnblo as to human carclrtogonlclty. 

Uses: Sllvor Is a motnl. It Is usod In jowolry, sllvorwaro. electronic oQulpmont, dontal fillings, 

and photog rophs. Sllvor <llSO occurs In compounds such as sllvor nitrate, sllvor c:hlorldo, sllvor 

sulfide, and sllvor oxldo. 

Hcnlth Effects: Tho most serious honlth off oct resulting from sllvor exposure Is bollovod to be 

Drgyr!a. Argyria Is n grny or blue-gray coloration of tho skin that Is causod by oatlng or breathing 

sllvar compounds ovor tlmo. Exposure to dust that contains ~llvor compounds. such o.s sllvor 

nitro to or ulivor oxldo, may couso breathing probloms. lung and throat Irritation, nnd stomach 

pain. Mild nllorglc reaction:. hovo boon soon In humans duo to skin oxposuro to sltvor 

compounds. Ono long·torm animal study suggostod that high lovolc of sllvor nltrato in drinking 
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wotor may havo caused a slight affect on tho brain. Another study found that exposure to :;llvor 

nitrate or sJtvor chlorldo lad to onlargomont of tho heart. Animal studios, however, havo not 

been complete one ugh to mca!>uro the~o affects odoqu:m~ly (Clement lntornotlonol Corporation 

1994, 1344). 

Study Support: The oro. I reforcnco dose for silver ls ll:;tcd In IRIS ilS 5 x 1 o·0~ mg/kg/day. This 

voluo Is b:lsod on a 2- to tl·yoor human Intravenous study. Argyria Is tho critical off oct of sliver 

Ingestion In humans. tt rc!:ults In a bluish-gray dl~colorotlon of tho ckln from deposition of sliver 

In tho dermis and from sllver·lnduced production of mclonln. This deposition has not been 

associated with ony adverso health olfects. Ontnfrom 10 moles :.~nd 2 females who wore glvon 

lntmvonous Injections of silver orsphonomlne over a period of 2 to 9 years ware collected. Aft or 

a doso of 4, 7, or 8 g, orgyrla devolop~Jd In some potlonts. Othor patients dovolopod argyria 

nftor 1 o, 15, or 20 g. I31o~pectrometrlc examination of :::kin biop~les showed a correlation 

between tho dogroo of dl:::coloration Md tho lovel of sliver thllt was prosont. Tho lowest 

lntravcnou::: doso resulting In argyria was 1 g of met<lllle sliver (on ornl dose of 

0.014 mg/kg/dcty). This was dctormlnod to bo tho lowest observable ildvorso af1uct love\ 

(LOAEL). A no obsorvoblo odvorso oHectlovol (NOAEL) wos not ostoblishod. Tho subchronlc 

oral rofcroncl3 dose Is listed In HEAST as 5 x 1 o·:l mg/kg/dny. 

An uncort::~lnty foetor of 3 wos used to account for sonsltlvo Individuals. An uncertainty foetor 

wa::: not osslgnod for tho ~tudy dum!lon because tho doso was apportioned ovor n 111otlma ol 

70 yoors. Tho confide nco lovolln tho oral rcfr:Jrcnco doso Is low. A NOAEL was not ostabllshod 

bccouso tho study u::od lndivlcu::tls who were being tro::~tod for syphilis ond m::ty h::tvo been In 

bad ho::~lth. Confldonco In tho dotnbose wos low bocauso tho supporting studios wore not 

controlled and tho omount of silver Ingestion was difficult to dotormlno. The lntrovonous 

admlnlstrotlon also required o doso conversion that Introduces uncertainty. HEAST lists n 

chronic ~nd subchronlc rofercnco dose o! 3 x , o·o:J that Is basod on tho same study. Currently, 

no valuos aro ll~tcd for an lnholatlon RfC. 

Silver Is clacsifiod as Group D, not clnsslfloblo as to human carclnoganlclty. Induction of local 

s:ucomas In animals chor :mplontotlon of tolls ond discs of sllvor ho.s boon soan: howovor, tho 

lntorprotntlon o! tl'leso rosults Is questionable. No ovldonco of human carclnogonlcity has been 

reported evan with the frequent thorapoutlc use of sliver. Classification of a chemical as 

Group 0 precludes quo.ntltatlvo toxicity as~ossmont. No slope tnctor Is listed. 
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1.4.6 Toxicity Profile for Thallium 

Oral Rcfcrcr.co Dose: Nona llstod In IRIS or HEAST. Tho oral roforonce doso for thallium 

carbo nato, thallium chtorldo, o.nd thallium sulfa to Is ax 1 o.&. 

Carcinogen Classification: Not listed In IRIS or HEAST. 

Usos: Thallium Is o. motal. It Is obtalnod ns a by·product of tho roflnlng of Iron, codmlum, and 

:Inc. It Is usod as a cato.lyst, In cortaln alloys, optical lonsos, )owolry, low·tomporature 

thormomotors, semiconductors, dyos and pigments, and scintillation counters. Mcdlcolly, It 

has boon usod as a depilatory. Thallium Is o componont In clgnrotto smoko. Thallium forms 

complexes In solution with halogons, nitrogen, oxygen, and sulfur .. Thallous sulfato has boon 

used as rat polson o.nd an lnsoctlclde. : 

Hc:slth Effects: Thallium co.n affect tho_contral and porlphoral nervous systems, cardiovascular 

systom, gastrointestinal tract,lungs,llvor. and kidneys If largo amounts oro lngc$tOd ovor short 

periods of tlmo. Tho lethal oral doso of thtllllum ncotato for humans Is 12 mg/kg bod}' wolght 

(sao E. Browning'S wroxlclty of Industrial Metals" In Chomical Ha:umis In the Workplace 

[Proctor ot. ol , 988, 1 346]). Death has boen roportod following a slnglo ostlmatod do so of 54 

to 110 mg/kg (as thallium nltro.to). Tomporo.ry hair loss has boon :lssoclntod with Ingestion of 

thallium In humnns. Soluble thallium compounds oro oxtromoly ·toxic and Intoxication Is 

eumulatlvo: this primarily alfocts tho nervous system ond body hair. 

Study Support: Thoro oro no data on tho aflocts of \lcuto·duroUon or lntormodiato·duratlon 

lnhalntlon oxposuro to tholllum In humans or animals. lnform3tion.on the ottocts of chronic· 

dur:ltlon Inhalation oxposuro In humons was not quuntltatlvo. Limited data on human and 

nnlmo.l ocuto oral exposure to thallium suggests that thO norvous ·systom may bo tho targot 

organ, but rollo.ble dOSO•duratlon data woro not QVOIIO.blo. Data on th~ oflocts ot lntcrmodloto· 

duration ornl oxposuro In nnlmals do not rollnbly Identify tho most sorisltlvo target organ or tho 

threshold for odvorso olfocts. No cnta on offoets of chronic-duration oral exposure to thallium 

woro locotod. No ::;tudlos wore located regarding corclnogonlclty In humans or animals ottor 

Inhalation, orallngostlon, or dermal exposure to thallium. In tho o.bsonco of opldomlologlcal 

studios or long·torm ::tnlmol blonssays, the potential tor thallium to cause cancer In humans 

cannot bo dotormlnod (Clamant lntornatlonal Corporation 1992,1 343). 
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1.5 Risk Assessment Equntlons 

lntnko oquotlons usod In risk os!:ossmont eo.lculoto tho Intake of COF'Cs vlo vor!ous pathways 

by combining tho concentration of tho COPC In a particular onvlronmontnl media with exposure 

paramotors for tho rocrootlonal sconorlo. Tho results of those equations oro usod In subsoquont 

oquotlons along with toxicity parameters to ovoluoto carcinogenic risk ond tho potontlal for 

noncorclnogonlc hoellth offocts. 

1.5,, Intake Equations 

Intake of COPCs via soli Ingestion Is c~lcul:ltod according to o~uotlon Eq. o.,. 

CxiRxEFxED 
Inukeing ::: 

BWxAT 
Eq. 0·1 

whore, 

lntokOing,. amount of ::;olllngostod dally (mg/kg/day), 

C • COPC concentration In soli (mg/kg), 

IRa soli Ingestion r:lte (mg/day), 

EF • exposure frequency (days/yr), 

EO • exposure duration (yr), 

OW • body wolght (kg), and 

AT • ovoroglng tlmo (yr x 365 d::.tys/yr). 

lntnko of COPCc via lnholntion of fugitive dust ls colculo.tod according to oquatlon Eq. 0·2. 

whoro, 

Intake. h c:: 
In 

c X PC X IR X ET X EF X ED 
BWxAT 

lnto.kolnh • nmount of solllnholod dolly (mg/kg/d3y), 

C a COF'C conccntrotlon In soli (mg/kg), 

PC • porticuloto concontr::~tion In olr [(0.09 mg/m3 x (1 x , o·3)], 

~ 
IR • lnh<:~l3tlon roto (m /hr), 
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ET • cxposuro tlmo (hr/day), 

EF • oxposuro froquonc:y (dnys/yr), 

EO • exposure dur<ltlon (yr), 

13W • body weight (kg), and 

AT • averaging tlmo (yr x 365 dnys/yr). 

lnt~ko of COPCs via dormol absorption Is calculotod according to oquatlon Eq. 0·3. 

whoro, 

C x. ABS x. AF x. SAx EF x. ED x CF 
lntnkc,, = 

... cnn ATxl3W 

lntokodorm • ::amount of COPC obsorbod dally (mg/kg/day), 

C • COPC concontrntlon In soli (mg/kg), 

ASS • absorption factor (unltloss), 

AF • soll·to-~kln adhoronco factor (mg/l:m2·ovont), 

SA • :;kin surface aron oxposod (cm2), 

EF • exposure froquoncy (doys/yr), 

ED .. oxposuro duration (yr), 

CF • unit conversion fnctor (1 x 1 o.oe kg/mg), 

AT • avomglng time (yr x 365 doys/yr), nnd 

BW • body wolght {kg). 

Eq. 0·3 
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Child resident lntol<o of lead Is colculotod occordlng to equation Eq. 0·4. 

Jnt:l.ke = CS x m. :x. ED x EF x 10£.06 kg/mg x 1 000 11~mg 
lead 24 hrs/doy x 365 doys/yr 

Eq. 0·4 

whore, 

lntakoroad a amount o1 lead ingested dally (J.Lg/doy), 

CS • lead concontratlor1 In soil (1 GOO mg/kg), 

IR • Ingestion rot1~ (200 mg soli/day), 

eo. oxposuro duration (2 hours/day), ond 

EF • axposuro frequency (1 70 doys/yoor). 

1.5.2 Carcinogenic Risk ttnd Nonc:.rclnoncnlc Health Effects Equations 

Carcinogenic rl:;ks llro o:::tlmatod os tho lncromontal probability ol on lndlvldulll developing 

can corns tho rt::sult of exposure to a carcinogen. Excess cancer risks oro cnlcutatod according 

to eQuation Eq. 0·5. 

Risk = CDI x SF Eq. 0·5 

Whore: 

CDI • chronic dally lnt:~ko (mg/kg/day), and 

SF • carclnogonlc slcpe factor. 

A ho:ord quotient of one Is used to evaluate potential noncarcinogenic health offocts from 

exposure. At this voluo, CO?C lntoko Is equal to tho roforonco do so, tho doso ot which :ldvorso 

affects ore not likely to bo scan. H:J.zord Quotients wore c~tculotod according to oquotlon 

Eq. O·G. 

whoro, 

HQ • IntAke (mJ:/k~:·d) 
Rl"D (mg/ kg·d) 

HO • Hazard quotlont, ond 

R1D • Roforonco doso. 

Phn::e II ond VCA Report for TA·32 

Eq. 0·6 

t'-17 September 30, 1!196 

.·, 

·~ .. 
·~ 

.. 
1,1 
•I .... 

.. 

.. 
" -· 



Phase II and VO\. Report 

REFERENCES 

Amdur, M. 0 •• J. Coull. Md C. 0. Klaasson (Eds.)1 991. Cnsarott and Doull's Toxicology, Fourth 

Edition, Porgomon Pross, Elmstord, Now York. {Amdur et ol. 1991, 1239) 

Clamant lntornatlonnt Corporation, Docombor 1990. "Toxicological Profllo for Sllvor,• proparod 

undor Contract No. 205·88·0008 for Agoncy lor Toxic Substnncos nnd Olsonso Registry, US 

Public Honlth Sorvlco, Washington, OC~;(Ciemcnt International Corporotfon 1990, 1344) 

Clamant International Corporation, July 1992. "Toxlcoroglcol Proflla for Thallium,• proparod 
' . 

under Contract No. 205·88·0608 tor Agancy tor Toxic Substances :.tnd Olsonso Roglstry, US 

Public Health Sorvlco, Washington, oc. cerement lnternDtlOnDI ~orpor:atlon 1!19:,1343) 

Clamant lntorMtlonal Corpor::~tlon, Moy.1994. "Toxicological Profile for Mercury,• proparod 

undor Controct No. 205·88·0608for Agoncy for Toxic substances ~nd Olsonso Registry, US 

Public Honlth Sarvlco, Woshlngton, OC.,(Ciemcnt lnternatlonul Corporation 1994, 1345) 
., 

Oorrlos, A. M. (Ed.), Juno 1,1096. "Risk·Basod Corroctlvo Action Proco~s." Revision 1, Los 

Alamos Notional Labortltory Ropor:t LA·UR-96·2·~11, Los Alamos, Now Moxlco. 

(Dorries 19!!6, 1297) 

EPA (US Envlronmontol Protection Agoncy), February 1994. "Guido. nell Manul\1 for tho 

lntogrntod Exposure Uptnko Bloklnotlc Modo I for Lood In Children,• EPA 540·R·93·0ij1, Off leo 

ot Emergency and Romodlal Rosponse,'Wnshlngton, DC. (EPA 1~94, 117'8} 

EPA (US Envlronmontol Protection Agoncy), July 1994. "Rovlsod Interim Solll.oad Guldnnco 

for CERCLA Sitos and RCRA Corroctlvo Action Focllltlos,• OS~ER Oiroctlvo 9355.4·12, 

Memorandum from Elliott P. Laws, Assistant Administrator, :o Roglonnl Administrators I•X, 

Washington, OC. (EPA 1994, 1209) 

Gilbert, R. 0., , 987. Statistical Methods lor £nvlronmontal Pollution Monltcrlng .. Van Nostrand 

Rolnhold, Now York, Now York. (Gilbert 1987, 0312) 

Lifo Systoms, Inc., Oocombor 1992. "Toxicological Profllo for Cadmium: praparod tor US 

Oopartmllnt of Health and Human Sorvlcos undor Contract No. 205·86·0608, Washington, DC. 

(Life Systems, Inc. 1992, 1 OS3) 

Scptcmbcr30, 1996 0.18 PhD!U! II and VCA Report for TA•32 

--- ----------------------------------



Phase II anti VQ\ Report 

Miller, I. C., March 1994. •Health Effects A:;so:::smont Summary Tobias Annual Update, 

FY·1 994," 9200.6·303(94·1 ), EPA 540·R·94·020, propQrod by Oilk Rldgo No.tlonol Loborntory 

for tho Envlronmontol Protection Agoncy, Ook Rldgo, Tonno:;:::oo. (Miller 19!:14, ,169) 

Proctor, N.H., J.P. Hughes, and M. L. Fischman, 1988. Chomlcnl Hozords of tho Workplnco, 

2nd od., J. B. Lippincott Company, Phllodolph!n, Pennsylvania. (Proctor ot. ol 1988, 1346) 

Syrncuno Research Corpomtlon, Oclobor 1991. •roxlcologlenl Profile for Chromium,• 

(draft) prepared for Clamant lntornotlonnl Corpornt!on under Contract No. 205·08·0608 for tho 

Agency ior Toxic Substances and Dlsoaso Registry, US Public Hoolth Sorvlco. Washington, 

DC. (Syracuse Research Corporotlon 1991, 1241) 

PhDSo II and VCA Report for TA·32 0·19 StJptombcr 30, 1996 

..... 
. ~' 

• ..... 
~L 

9 

7 a 
' ... .... .... 
.;.. 



'' 
Phase If and VC1 Report ,; .. 

,. 

THIS PAGE LEijT . INTENTIONALLY BLANK 

(
,,· 

•§' 

s~pt~mbcr 30, 1!196 Phll$~ If ond VCA Rt!port for TA-32 



Phase II and VC4. Report 

APPENDIX E CERTIFICATE OF COMPI.ETION 

Phose II nnd VCA Report for TA·32 September 30, 1996 

.. , 
r -, ... 
.. ... 

··' ,., 
·.; 

:: . ..... 
. ' .. ,_, 

. 
:.' 

.. .-
~ 

9 
.1 
7 
8 
• 



Phast II and VO\ Report 

•i·· 

...... : 

. . . ~ ' 
'·':. 

•'' 

THIS PAGE LEFT; INTENTIONALLY BLANK 

1 '. 'I 

Scprcmbt!r 30, 1996 E-2 .. , 

' 
'' 

Phsstt II' tmd VCA Report for TA-32 

'' I ,. 



CERTIFICATION OF COMPLETION 

I certify that all the work pcrt..'"lining to the Voluntary Corrective Action 
Report has been completed in :tccordancc with the Department of Energy 
approved VCA plan entitled VCA Plan for Potential Release Site 
32-002Ca.b) 32-003. 32-004. Bnsed on my personal involvement or 
inquiry of the person or persons who managed this cleanup, a review of all 
data gathered and a visit to the site. to the best of my knowledge and belief. 
all criteria of the plan have been met or exceeded. I believe that the 
completion of this VCA is both protective to hurnn.n hca.lth and the 
environment I am aware that there arc :;ignificant penalties for submitting 
false information. including the possibility of fines and imprisonment for 
knowing violations. 

Ficl~ Unit ...L. Field Project Leader 
Environmental Rcstorntion Project 
Los Alamos National Laboratory 

Date Signed 
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